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(ONLY VALIUM (diazepam) 
BENEFITS ALL THESE ANXIOUS 
PATIENTS.. * 


— The psychoneurotic patient 
with predominant anxiety 
and secondary depressive 
symptoms, as well as other pa- 
tients with significant anxiety 

— Anxious patients with or- 
ganic or functional disorders 

— Anxious patients facing en- 
doscopic procedures (Injectable 
Valium I.V., used adjunctively) 

— Anxious patients scheduled for 
elective cardioversion (Injectable 
Valium LV.) 

— Anxious patients facing surgery 
(I.M. route preferred) 
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Because of isolated reports of neutropenia and jaundice, periodic blood 
counts, liver function tests advisable during long-term therapy. Minor changes 
in EEG patterns, usually low-voltage fast activity, have been observed in pa- 
tients during and after Valium therapy and are of no known significance. 

INJECTABLE: Venous thrombosis/phlebitis at injection site, hypoactivity, 
syncope, bradycardia, cardiovascular collapse, nystagmus, urticaria, hiccups, 
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In peroral endoscopic procedures, coughing, depressed respiration, 
— hyperventilation, laryngospasm/pain in throat or chest have been 
reported. 
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sion, coma, diminished reflexes. Monitor respiration, pulse, blood pressure; 
employ general supportive measures, I.V. fluids, adequate airway. Use levar- 
terenol or metaraminol for hypotension, caffeine and sodium benzoate for 
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Painful gas accumulation in the gut, due to altered 
intestinal motility, aerophagia and increased salivation, 
often complicates surgical aftercare. 
To help avoid or dispel the acute discomforts of 
post-op pain in the gut, Phazyme provides simethicone, 
«4 ,.an effective, safe and simple method of preventing 
abdominal distention, gas pain and reducing the incidence 
of ileus.” 1* 
Phazyme’s unique dual-phase action releases 
20 mg. of specially-activated simethicone initially to  * 
the stomach for immediate dispersion of entrapped gas. 
The protected inner core delivers an additional 
40 mg. of specially-activated simethicone to relieve 
pain of entrapped gas throughout the lower G.I. tract. 
Phazyme also provides 240 mg. of pancreatin 
directly to the small intestine to help assure normal 
digestion. 
And Phazyme is safe... no systemic effects...no 
untoward reactions...no contraindications other than 
known allergy to an ingredient. 


1. Gibstein, A., ef a/.: Prevention of postoperative abdominal distention 
and discomfort with simethiccne, Obstet. Gynecol. 38:386, Sept. 1971. 
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Original Articles 


Carcinoma of the Parathyroid 


Wayne T. Jarman, MD; Richard T. Myers, MD; Richard B. Marshall, MD 


è We report on eight cases of parathyroid carcinoma seen at 
the Bowman Gray School of Medicine, Winston-Salem, NC, since 
1969. Diagnosis of a parathyroid disorder was made on the basis 
of elevated serum calcium levels and associated disorders such 
as renal calculi, peptic ulcer disease, pancreatitis, and deminer- 
alization of bone. Six of the involved glands were on the left side. 
In seven patients, the disease was localized to the gland or 
adjacent structures; one patient had cervical lymph node inva- 
sion. Except for the last patient, in whom radical neck dissection 
and wide excision was done, local excision with adequate 
margins was the only procedure done. The patient with metas- 
tases died of his disease four years later. One patient died of 
myocardial infarction two years later, but had been normocal- 
cemic in the interval between operation and death, and one 
patient is hypercalcemic and has had two local recurrences 
within a 3'2-year period. The other five patients are alive and 
well. The routine use of automated serum level determinations of 
all hospitalized patients has led to early detection of this 
malignancy, while it is still a stage | lesion in many instances. On 
the basis of this material, we conclude that radical neck dissec- 
tion can no longer be advocated as a routine measure in the 
treatment of parathyroid carcinoma. 

(Arch Surg 113:123-125, 1978) 


he routine use of automated serum determinations in 

hospitalized patients has led to earlier diagnosis of 
hypercalcemia and hyperparathyroidism. This has resulted 
in an inereasing number of patients having abnormal 
parathyroid tissue removed at an early stage in their 
disease. About 3% to 4% of these lesions will be malig- 
nant." As with other malignancies, the prognosis is 
improved by early resection. In this report, we review the 
clinical and pathological findings and prognosis for 
patients with carcinoma of the parathyroid seen at this 
institution over a seven-year period. 
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SUBJECTS AND METHODS 


The histological sections from the 150 patients operated on for 
hyperparathyroidism between January 1969 and December 1975 
were reviewed. Eight patients (5%) met the pathological criteria 
for parathyroid carcinoma. Their charts were reviewed and the 
following data obtained (Table 1): 


Clinical Data 


Four patients were men, four women. Their ages ranged from 
39 to 73 years old (average, 61). The predominant symptoms were 
weakness, lethargy, abdominal pain, bone pain, and constipation; 
the average duration of symptoms was six years. All patients had 
one or more associated findings, including bone demineralization, 
nephrolithiasis, peptic ulcer disease, or pancreatitis. There was a 
suggestion of a neck mass in three patients. Serum calcium levels 
ranged from 11.6 to 17 mg/100 ml, with an average of 14 mg/100 
ml. Only two patients had calcium levels of less than 13.0 mg/100 
ml. 


Surgical Findings 


Six of the eight involved glands were on the left side, and four of 
these were in the inferior position. In five of the cases, the tumor 
was firm and loosely adherent or fixed to adjacent structures. The 
one patient with spread to the cervical lymph nodes was treated 
with wide local excision and ipsilateral radical neck dissection. AII 
other patients were treated with local excision of the tumor mass 
and en bloc resection of adjacent involved structures. 


Pathology 


The diagnosis of carcinoma of the parathyroid was based on the 
following characteristics: (1) invasion of the capsule, contiguous 
struetures, and vascular spaces (Fig 1); (2) a solid, sheet-like 
proliferation of cells with prominent fibrous and vascular septae 
and palisading of cells along the septae (Fig 2); and (3) an 
increased nucleus to cytoplasm ratio, a more prominent chromatin 
pattern, and mitotic figures. Metastasis provided an obvious 
diagnosis. In our series, in the patients with metastasis or 
recurrences, there was less well differentiated growth with prom- 
inent mitotic activity. On frozen section, the diagnosis was 
carcinoma in three of our patients, atypical or microinvasive 
parathyroid tissue in four patients, and adenoma in one patient. 
Review of permanent stained sections confirmed the diagnosis of 
carcinoma in all eight cases based on the criteria outlined above. 
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Associated 
Symptoms 


Peptic ulcer disease & 
renal calculi 


Renal calculi & lethargy 


Abdominal pain, 
constipation, 
pancreatitis, & neck 
mass 


Bone pain & diffuse 
osteoporosis 


Weakness & diffuse 
osteoporosis 


Renal calculi 


Peptic ulcer disease, 
renal calculi, & left 
neck mass 


Peptic ulcer disease, 
renal calculi, & left 
neck mass 


Operative 
Findings 


Fixed tumor of right inferior 
gland & lymph node 
invasion 


Fixed tumor of left inferior 
gland 


Fixed tumor of left superior 
gland 


Fixed tumor of left inferior 
gland 


Tumor of left superior gland 


Tumor of right gland 


Tumor of left inferior gland 


Fixed tumor of left inferior 
gland 


fyi C 
beta Hu 


AS. 


Fig 1.—Invasion of capsule and extension into adjacent thyroid by 
parathyroid tumor of characteristic cellularity (hematoxylin-eosin, 


x 40). 


124 Arch Surg—Vol 113, Feb 1978 


Operative 
Procedure 


Radical neck 
dissection 


Local excision 


Local excision 


Local excision 


Local excision 


Local excision 


Local excision 


Local excision 


Fig 2.—Fibrous septae and uniform cells palisading along capil- 
laries with solid sheet-like growth of cell aggregates character- 


Weight or Size 
of Tumor 


Outcome 


Died 4 years later 
of disease 


Well 7⁄2 years 
after operation 


Well 6 years 
after operation 


Well 6 years after 
operation 


Died of myocardial 
infarction 2 years 
after operation; well 
until then 

Well 5⁄2 years after 
operation 

Two recurrences 
within 32-year 
period, 
hypercalcemia 

Well 34 months after 
operation 





istic of parathyroid carcinoma (hematoxylin-eosin, x 100). 
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Outcome 


Average follow-up is four years. One patient has died of 
recurrent carcinoma, one of a myocardial infarction. One patient is 
currently hypercalcemie with recurrent disease. The other five 
patients are alive, well, and normocalcemic. 


COMMENT 


In general, carcinoma is believed to arise as single or 
several abnormal cells that multiply in an uncontrolled 
fashion to invade local structures and metastasize to 
distant areas. Carcinoma of the parathyroid is no different 
in this regard. Also, as with other malignancies, there is a 
spectrum of histological variation in parathyroid carci- 
noma. The majority of such lesions are well- or moderately 
well differentiated. The less well differentiated and poorly 
differentiated tumors are rare, more extensive, and may 
be nonfunctional. These lesions are special, however, in 
that most are capable of producing parathormone, with 
resulting hypercaleemia and hyperparathyroidism. It is 
this capability, coupled with the multiphasic chemical 
screening tests routinely available to most clinicians, that 
permits the early detection of parathyroid lesions. 

In the past, the diagnosis of parathyroid carcinoma was 


usually not made until there was advanced clinical hyper- 
parathyroidism, a palpable cervical mass, and surgical 
findings of an advanced stage with lymph node metastases 
and, in many cases, distant metastases.'* Based on these 
findings, authors of standard surgical texts recommend 
radical procedures, including isthmesectomy, lobectomy, 
and ipsilateral radical neck dissection for the treatment of 
parathyroid carcinoma. 

The results of our series indieate that parathyroid 
carcinoma, when diagnosed early, is frequently a stage I 
lesion with a relatively low malignant potential, and can be 
treated satisfactorily with less radical surgical procedures. 
When operating on a hypercaleemic patient, if we 
encounter an unusually firm, adherent parathyroid mass 
that histologically meets the criteria for carcinoma, we 
believe that careful en bloc local excision with removal of 
any involved structures to assure clear margins is adequate 
primary treatment. The presence of nodal metastasis 
would, of course, require radical neck dissection. Postoper- 
atively, we follow the patient up closely with serial serum 
calcium determinations to detect any recurrence or distant 
metastasis. These recurrences can usually be managed 
successfully by repeated local excision of recurrences and 
palliative resection of functioning metastases.‘ 
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An Assessment of Routine Liver Scanning 
in Patients With Breast Cancer 


Stephen N. Wiener, MD, Sidney H. Sachs, MD 


€ A retrospective review of the value of routine perioperative 
liver scanning for patients with breast cancer was performed. 
The liver was considered to be normal in 231 of 234 patients. The 
hepatoscan uncovered only one patient with unsuspected 
metastases. There were eight false-positive studies. Measure- 
ments of liver function, SGOT, SGPT, alkaline phosphatase, and 
bilirubin levels separated true positive from false-positive hepa- 
toscans for all except one patient. Abnormal liver chemistry 
studies also identified liver metastases in an additional follow-up 
group of 192 patients. The low yield of detection of hepatic 
metastases during the initial work-up of breast cancer patients 
suggests that routine hepatoscanning be abandoned unless 
there is evidence of abnormal liver function. 

(Arch Surg 113:126-127, 1978) 


^1 ipi radiologic examinations are commonly em- 
ployed to assess the extent of spread of breast 
cancer within and beyond the confines of the breast. These 
studies are intended to help direct therapeutic efforts, 
identifying those patients whose lesions are already 
beyond curative surgery. The examinations are custom- 
arily based on the frequency of organ involvement by 
metastases! and the sensitivity and specificity of the 
detection system. 

Liver scans have been promulgated for preoperative 
staging and follow-up treatment of patients with breast 
cancer.'? The need for such studies has been supported by 
the autopsy demonstration of the liver as a frequent 
repository of metastases.* Others have suggested that the 
liver sean adds little to clinieal detection of hepatic metas- 
tases and that early hepatic metastases are not detectable 
by current methods.* Clinical experience favors the view 
that metastases are detected late in the course of the 
disease and the abnormal liver scan is frequently 
accompanied or preceded by other signs of disseminated 
neoplasm. Requests for liver imaging for patients with 
early breast cancer should be eliminated if they are not 
informative or if the interpretation confuses or places 
additional burdens on clinical judgement.* In an effort to 
clarify the indications for routine hepatic scintiscanning, 
the results of liver scans performed on patients with breast 
carcinoma were assessed. 
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SUBJECTS AND METHODS 


All patients with an established diagnosis of breast carcinoma 
listed by the Mt Sinai Hospital Tumor Registry for the years 1970 
through 1975 were included in the study. The interpretations of all 
liver scans performed on these patients were reviewed. Included 
were patients who had hepatoscans performed prior to or immedi- 
ately following breast surgery, during routine follow-up evalua- 
tion, or when signs or symptoms were suggestive of hepatic 
metastases. 

Technetium Tc 99m sulfur colloid images were routinely re- 
corded by the scintillation camera in the anterior, right anterior 
oblique, lateral, and posterior projections. The liver scan interpre- 
tations were classified as abnormal only if there were focal or 
diffuse defects in the labeled radiocolloid distribution suggestive 
of metastatic disease. Nonspecifie enlargement of the liver or 
spleen or minimal irregularity in radiocolloid distribution were 
classified as normal (nonmalignant) For those patients with 
abnormal hepatoscans, the hospital records were reviewed. Labo- 
ratory evidence of liver disease affecting levels of SGOT, SGPT, 
serum alkaline phosphatase, or serum bilirubin and radiologic 
evidence of metastatic spread defined by the chest or bone 
roentgenograms or bone scintigrams were recorded. 


RESULTS 


A total of 532 liver scans were performed on 330 patients. 
Two hundred thirty-four patients were examined in the 
perioperative period, 96 of whom underwent additional 
follow-up hepatoscans. An additional 96 patients wereenot 
examined at the time of their initial breast surgery, but 
were later referred for follow-up study. This provided a 
combined group of 192 patients studied for purposes of 
follow-up treatment. 

Within the group of 234 patients examined during their 
initial hospital admission for primary breast cancer, 11 
patients had an abnormal liver scan. Two of these patients 
had liver metastases and abnormal liver chemistries in 
association with extensive metastatic disease to the bony 
skeleton and lungs. One patient had liver metastases 
without detectable abnormality of liver function or 
evidence of metastatic spread to any other organ. Eight 
hepatoscans represented false-positive studies as estab- 
lished by surgical exploration, biopsy, or subsequent 
follow-up examination. The liver function tests were 
normal in seven of these eight patients. 

In the group of patients studied during the follow-up 
period, 24 had abnormal scans. Nineteen of these had 
documented liver metastases. Liver function tests, avail- 
able on 16 of the 19 patients, were abnormal. Ten of the 19 
patients also had evidence of metastatic spread to soft 
tissue structures (four patients), bones (six patients), or 
lung (three patients). Five patients had false-positive scans 
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and in each case, the false-positive study represented the 
initial hepatoscan for that patient. Liver function tests 
available for four of these five patients were normal. 


COMMENT 


For patients with breast cancer, assessment of the sites 
and extent of metastatic spread beyond the primary lesion 
is necessary for proper therapeutic treatment and esti- 
mates of prognosis. Multiple imaging procedures common- 
ly used for this appraisal include mammograms, chest and 
bone roentgenograms, and radionuclide studies of the 
bones and liver. The present study focuses attention on the 
hepatoscan as a screening procedure. 

For the group examined at the time of their initial 
hospital work-up, the liver was normal in 231 of the 234 
patients. In only one patient were unsuspected liver metas- 
tases demonstrated. The liver scan would appear to have 
little or no value for this group. The low yield is consistent 
with other series reporting on the scintigraphic detection 
of hepatic metastases from breast cancer.’ Certainly, a 
higher incidence of liver involvement is to be expected by 
reports indicating that 24% of patients with surgical stage 
I breast cancer already have sustained metastases beyond 
the surgical specimen.* There are many pitfalls in the 
detection and interpretation of liver images.* The false- 
negative studies, ranging from 5% to 2595," may be 
caused by the limited resolution of available equipment, 
restricted information from regions deep within the liver, 
or motion. In addition to these usual limitations affecting 
lesion detectability, it is likely that the secondary deposits 
from a primary breast neoplasm involve the liver in a 
smaller and more diffuse manner than lesions arising from 
other primary sources. This pattern renders detection more 
difficult and in part explains the poor yield derived by the 
hepatoscan beyond those detected by clinical and chemical 
assessment exclusively. 

Additional treatment problems were encountered in the 
eight patients who had false-positive interpretations. 
False-positive results, reported to be from 12% to 62%,* ° 
can be caused by many abnormal intrahepatic and extrahe- 
patic conditions, including unusual variations, inflamma- 
tory diseases, and benign neoplasms. The criteria used to 
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assess hepatoscan evidence of metastases in the study were 
adopted to maximize examination specificity. If more 
liberal criteria such as liver enlargement or diffuse inho- 
mogeneity of the colloid distribution are added, sensitivity 
may be improved at the expense of an increased yield of 
false-positive results. However, an overall false-positive 
ratio of 0.29 and a 48% incidence of metastases attributable 
to liberalized criteria as reported by Drum and Beard”? 
seem unacceptable in terms of both scan efficacy and 
consequent biopsy requirements. When the liver scan 
suggests metastases in those patients examined during 
their initial hospital work-up, it would be more accurate to 
assume a false-positive result. The false-positive rate for 
the follow-up group was also high, five of 24 patients, and, 
as might be anticipated, was more likely in the absence of 
prior comparative scans. 

The combined use of liver function tests and the hepa- 
toscan has been advocated to improve diagnostic specifici- 
ty." This study confirms that liver chemistry studies are 
valuable in separating true from false-positive results for 
both the initial and follow-up groups. The values did little, 
however, for the vast majority of patients whose scans 
were normal. Although liver function tests are considered 
to be as sensitive as the hepatoscan for detecting liver 
metastases, specificity is sacrificed and high false-positive 
rates result.'*'^ For all patients with breast cancer, speci- 
ficity and sensitivity could have been improved by basing 
requests for liver imaging on elevation of SGOT, SGPT, 
alkaline phosphatase, or bilirubin values. One or more of 
these values was abnormal in 18 of the 19 true positive 
studies. Conversely, in the absence of confirmatory 
abnormal liver function tests, the abnormal hepatoscan 
should be suspected as being falsely positive.'" 

There may be other reasons offered for obtaining radio- 
nuclide liver images in patients with breast cancer. These 
may include patients being considered for surgical or 
medical endocrine or chemotherapeutic manipulation, or as 
a baseline recording to assist in later decision making. It is 
suggested, however, that routine hepatic scanning for 
metastatic disease in patients with breast cancer be aban- 
doned unless there is evidence of abnormal liver fune- 
tion.** 
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Data on file at 
Eli Lilly and Company 


*Skin and soft-tissue infections, including 
peritonitis, caused by susceptible strains of 
staphylococci (both penicillinase and 
nonpenicillinase-producing), group A 





beta-hemolytic streptococci, Escherichia 15 30 45 hes 90 120 A: 
coli, Proteus mirabilis, and Klebsiella. Time (Minutes) 
tAdministered to six patients by rapid |. V. infusion Please see opposite page for 
t Administered to ten patients over a thirty-minute period. summary of prescribing information. 
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In serious skin and soft-tissue infections* — 


"OFTEN USEFUL 
WHEN MOST NEEDED 





As you know, skin and soft-tissue infections * including 
peritonitis, may progress with alarming rapidity in patients 
with impaired host defenses...even to the point of becoming 
irreversible. Keflin can often be useful before the infection 
becomes irreversible...exactly when itis most needed. 

Eleven years after its introduction, Keflin continues to be 
effective against most strains of gram-positive and gram- 
negative organisms commonly implicated in serious skin 
and soft-tissue infections* Therefore, when you suspect that 
the pathogen involved is one of the susceptible organisms 
for which the drug is indicated in skin and soft-tissue 
infections* you may begin therapy with Keflin even while 
results of susceptibility studies are pending...and thus save 
precious hours for the patient. Keflin may be administered 
to infants and to patients with reduced renal function. 

Keflin should be given cautiously to penicillin-sensitive 
patients. 

Itis contraindicated in persons who have shown hyper- 
sensitivity to cephalosporin antibiotics. 

* Skin and soft-tissue infections, including peritonitis, caused by susceptible strains 


of staphylococci (both penicillinase and nonpenicillinase-producing). group A 
beta-hemolytic streptococci. Esch. coli, Pr. mirabilis, and Klebsiella. 


" ® 
Inn. 
in 100-ml. ampoule 


cephalothin sodium 
Neutral 


for Injection 


tEquivalent to cephalothin. 





Brief Summary. 

Consult the package literature for 
prescribing information. 

Indications: Keflin* (cephalothin sodium, 
Lilly), Neutral, for Injection, is indicated for the 
treatment of serious infections caused by 
susceptible strains of the designated micro- 
organisms in the diseases listed below: 

Skin and soft-tissue infections, including 
peritonitis, caused by staphylococci (peni- 
cillinase and nonpenicillinase-producing), 
group A beta-hemolytic streptococci, 
Escherichia coli, Proteus mirabilis, and 
Klebsiella 

Bone and joint infections caused by 
staphylococci (penicillinase and 
nonpenicillinase-producing) 

Contraindication: Previous hypersensitivity 
to cephalosporins. 

Warnings: BEFORE CEPHALOTHIN 
THERAPY IS INSTITUTED, CAREFUL 
INQUIRY SHOULD BE MADE CONCERN- 
ING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEPHALOSPORINS AND 
PENICILLIN. CEPHALOSPORIN C 
DERIVATIVES SHOULD BE GIVEN 
CAUTIOUSLY TO PENICILLIN-SENSITIVE 
PATIENTS. 

SERIOUS ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE EPINEPHRINE 
AND OTHER EMERGENCY MEASURES. 

There is some evidence of partial cross- 
allergenicity of the penicillins and the 
cephalosporins. Severe anaphylactoid 
reactions have been reported with both drugs. 

Patients with allergy and hypersensitivity 
should receive antibiotics cautiously and 
only when necessary. 

Usage in Pregnancy — Safety for use during 
pregnancy has not been established. 
Precautions: Patients should be followed 
carefully to detect any side-effects or drug 
idiosyncrasy. If an allergic reaction occurs, 
discontinue the drug and treat the patient with 
usual agents. 

Although alteration in kidney function is 
rare, evaluation of renal status is recom- 
mended. Patients with impaired renal func- 
tion should be placed on a reduced dosage 
schedule to prevent excessive serum con- 
centrations. Consult prescribing information. 

If thrombophlebitis or superinfection 
occurs, take appropriate measures. A false- 
positive reaction for glucose in the urine has 
been observed with some tests but not with 
Tes-Tape* (urine sugar analysis paper, Lilly). 
Adverse Reactions: Maculopapular rash, 
urticaria, pain, induration, tenderness, eleva- 
tion of temperature, reactions resembling 
serum sickness, anaphylaxis, eosinophilia, 
drug fever, neutropenia, thrombocytopenia, 
hemolytic anemia, thrombophlebitis, transient 
rise in SGOT and alkaline phosphatase, rise 
in BUN, decreased creatinine clearance, and 
a positive direct Coombs test have been 
reported. [1114755] 


Additional information available to the 
profession on request. 


, Eli Lilly and Company 


Indianapolis, Indiana 46206 
600395 
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Appendiceal Abscess Revisited | 


Edward L. Bradley III, MD, James Isaacs, MD 


e Appendiceal abscess developed in 2% of 2,621 patients with 
acute appendicitis seen between 1962 and 1976. While repre- 
senting a commendable decline in frequency from earlier stud- 
ies, in view of the demonstrated prolonged delay in seeking 
medical care, further decreases in incidence could be affected 
by increased patient education. Sixty-one of 68 patients under- 
went surgical drainage of the abscess, with a 28% complication 
rate. Interval appendectomy was performed in 42 cases, with a 
19% complication rate. Two patients (3%) died. These rates do 
not differ appreciably from those reported during the preanti- 
biotic era. Recurrent appendicitis developed in only one of 13 
patients not undergoing interval appendectomy during a follow- 
up period averaging five years. Interval appendectomy should be 
withheld only in those poor-risk patients in whom the 10% to 20% 
incidence of recurrent appendicitis seems the smaller risk. 

(Arch Surg 113:130-132, 1978) 


Ithough an earlier attempt at draining an appendiceal 
abscess was made in 1759,' it was not until 1867 that 
an American surgeon, Willard Parker, reported the first 
successful cases and advised surgical drainage for this 
condition.’ Following the classic report on appendicitis by 
Fitz? in 1886, the rationale for surgical treatment of 
appendiceal abscess was well established. However, 
interval appendectomy after abscess drainage was not 
recommended until 1904, when J. B. Murphy, MD, advo- 
cated removal of the appendix during a "quiet period.” 
Since this time, the treatment for appendiceal abscess 
has been widely accepted as simple drainage (with removal 
of the appendix only if identified without appreciable 
dissection), followed in six to eight weeks by elective 
interval appendectomy.** However, since only two large 
studies have been concerned with appendiceal abscess in 
the past 40 years,'* we thought that a current review might 
provide some insights into the effects of antibioties and 
other improvements in surgical care on this venerable 
therapeutic regimen. 


SUBJECTS AND METHODS 


During the years 1962 through 1976, there were 2,621 patients 
admitted to Grady Memorial or Emory University Hospitals with 
a diagnosis of acute appendicitis. In 78 cases, an additional 
diagnosis of appendiceal abscess was made. In ten of these, 
however, there was insufficient evidence on reviews of the clinical 
record to support the diagnosis of appendiceal abscess. Exclusion 
of these ten patients does not materially affect the conclusions 
presented here. Of the remaining 68 patients, each had a history 
compatible with appendicitis. Seven patients with a palpable right 
lower quadrant abdominal mass were treated with antibiotics 





Accepted for publication June 1, 1977. i 
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alone. Resolution was followed by interval appendectomy, finding 
acute and chronic inflammation of the appendix in each case. In 
the remaining 61 patients, the operative record substantiated the 
presence of a definite abscess cavity. No patients with perforative 
appendicitis and unlocalized purulent intraperitoneal fluid are 
included in this analysis. 


RESULTS 


There were 38 males and 30 females, with ages ranging 
from 4 to 88 years old (mean, 40.7 + 2.7 SEM). Symptoms 
had been present an average of 9.2 + 0.8 days prior to 
admission to hospital (range, 2 to 30). In general, the delay 
in seeking medical attention was greater in the county 
hospital than the private hospital. In 36 patients (60%), an 
abdominal mass was palpable. No mass was noted in 24 
cases, and presence or absence of a mass was not stated in 
eight patients. Each of these 68 patients received systemic 
antibiotics. 


Initial Procedure 


Forty-eight patients (71%) underwent simple drainage 
of an appendiceal abscess. In seven patients, this was 
accomplished by the transrectal route. In addition to 
abscess drainage, 13 patients (19%) underwent concomi- 
tant appendectomy. The remaining seven patients were 
treated without drainage by nasogastric suction, intrave- 
nous fluids, and antibiotics until resolution of a palpable 
right lower quadrant mass. 

The average volume of the abscess cavity recorded in 36 
cases was 170 + 27 ml (range, 15 to 500). Culture of the 
abscess was obtained in 61 cases. Escherichia coli was the 
predominant organism, being isolated in 28 (46%) of 
cultures. Bacteroides and anaerobic streptococci were each 
found in four cases, but no concerned attempt at identifi- 
cation of anaerobic organisms was made. Enterococcus, 
Proteus, and Aerobacter were each isolated in three 
patients. There was no growth in two patients, and in 12 
patients, the culture report could not be found. 

Although only one death occurred, an alarming number 
of complications was seen. Principal complications devel- 
oped in 17 (28%) of the 61 patients undergoing surgery and 
are as follows: 


No. (%) of 
Patients 
Wound infection 4 (6) 
Fecal fistula 4 (6) 
Small bowel obstruction 2 (3) 
Recurrent abscess 2 (3) 
Renal failure 1 (2) 
Septic arthritis 1 (2) 
Pulmonary embolus 1 (2) 
Hemorrhage from abscess 1 (2) 
Gram-negative sepsis* 1 (2) 
Total 17 (28) 
*Death. 
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3 à 2 qe Fate ate of Patients Not Undergoing | Int nte 


Length of Follow-up 


1/65/F 15 yr 


None 


2/66/F 13 yr Rare abdominal pain 
3/58/M 9 yr None 


4/71/M 6 yr 
5/60/F 5 yr 


None 
None before being lost to follow-up 


6/72/F 4 yr . Occasional abdominal pain 
7/71/M* 3 yr None 


8/50/F 3 yr 
9/69/M 3 yr 


None 
None before being lost to follow-up 


10/50/F 2 yr None 
11/50/MT 2 yr None 


12/52/F 2 yr 
13/75/F 6 mo 





*Expired with carcinoma of the esophagus. 
TExpired with myocardial infarction. 


Duration of hospitalization for the initial procedure 
averaged 17.3 + 1.8 (SEM) days, ranging from two to 62 
days. This delay was principally due to employing 
secondary wound closure in 46 of the 61 patients. 


Secondary Procedure 


Forty-two of the original 68 patients were subsequently 
readmitted to the hospital for interval appendectomy. The 
time interval between discharge after drainage and read- 
mission averaged 12.5 + 1.4 (SEM) weeks, ranging from 
four to 45 weeks. During this interval, 30 patients (71%) 
had no symptoms, seven (16%) had recurrent abdominal 
pain, four (9%) experienced prolonged drainage, and two 
(4%) suffered a recurrent abscess. 

In 23 of these 42 patients, a barium enema was done 
prior to interval appendectomy. In 14 (61%), the appendix 
was demonstrated. In the nine patients without barium 
filling of the appendix, seven appendices were patent at 
subsequent removal, one patient did not undergo surgery, 
and in one patient, the patency of the appendiceal lumen 
wag not determined. Failure to visualize the appendix by 
an interval barium enema can, therefore, not be regarded 
as evidence that obstruction of the appendiceal lumen 
exists. 

Of the 42 patients undergoing interval appendectomy, 16 
(38%) were found to have a retrocecal appendix. Surpris- 
ingly, complications developed in 19% of patients after 
elective interval appendectomy. One patient died from a 
pulmonary embolus, resulting in an overall mortality of 3% 
(2/68). The complications following interval appendectomy 
were as follows: 


No. (%) of 

Patients 
Wound infection 4 (9) 
Fecal fistula 2 (5) 
Colon perforation 1 (2) 
Pulmonary embolus* 1 (2) 
Total 8 (19) 

*Death. 


In 26 of these 42 patients (62%), the lumen of the 
appendix was found to be patent. Luminal fibrosis and 
obliteration were found in only three patients (7%). 
However, in 13 patients, there was insufficient data to 
determine the status of the appendiceal lumen. - 
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None 
Recurrent abscess 


The fate of the 13 patients not undergoing interval 
appendectomy deserves special attention (Table). In five of 
these cases, the patient exhibited a serious medical condi- 
tion in addition to the appendiceal abscess. These patients 
were not advised to undergo an interval procedure. Each of 
the eight remaining patients failed, for one reason or 
another, to comply with recommendations for interval 
appendectomy. The average duration of follow-up was 
5.2 + 1.2 years. Two patients have been lost to follow-up 
after being asymptomatic for five and three years, respec- 
tively. In only one of these 13 patients did recurrent acute 
appendicitis develop. A recurrent abscess was found in this 
patient six months after initial drainage of the first 
abscess. Two additional patients experience occasional 
mild, diffuse abdominal pains that cannot be definitely 
attributed to appendiceal disease. 


COMMENT 


In a review of the Johns Hopkins experience between 
1931 and 1939, Stafford and Sprong’ found a 21% incidence 
of abscess formation in 1,317 patients with acute appendi- 
citis. In 7,810 cases of appendicitis seen at the Massachu- 
setts General Hospital from 1937 through 1959, Barnes and 
his co-workers* reported a 3% incidence of abscess forma- 
tion. Appendiceal perforation with abscess formation 
occurred in 2% of the patients with acute appendicitis in 
the present study. Speculations regarding reasons for the 
apparent decline in the frequency of abscess formation 
might include improved patient and physician education, 
greater availability of emergency services, or other 
changes in the delivery of health care. However, since the 
average duration of symptoms prior to admission was 
found, in this study, to be 9.2 days, it is apparent that 
further decreases in the incidence of this complication 
could be effected by increased patient education. 

It is difficult to evaluate the effects of antibiotics on the 
mortality of appendiceal abscess. In one large preantibiotic 
study of appendiceal abscess, the mortality was 7%.’ While 
it might appear that the 3% mortality described in the 
present study could be related to the effects of antibiotics, 
other studies done during the preantibiotic era report 
mortalities of 4% and 5%.°*"° It is fair to conclude that any 
effects of antibiotics on the mortality from appendiceal 
abscess are not striking. 
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been generally accepted as the proper management of the 
abscess per se. When the appendix cannot be easily found 
at the time of abscess drainage without extensive dissec- 
tion and disruption of the abscess walls, most surgeons 
have favored simple drainage, with interval appendectomy 
performed several weeks to months following the primary 
drainage procedure.** However, the elective treatment of 
the underlying appendiceal disease has been more 
controversial than treatment of the abscess. Barnes and his 
co-workers questioned the necessity for mandatory 
interval appendectomy when they noted that one third of 
appendices removed at interval appendectomy did not 
show evidence of inflammation on microscopic section.* 
However, since this observation does not preclude recur- 
rent appendicitis, more definitive information on the 


natural history of simple drainage of appendiceal abscess 


is required. 
Barling’? noted only one case of recurrent appendicitis in 


. 25 patients with appendiceal abscess treated by drainage 


alone. In 100 patients with appendiceal abscess undergoing 


 . simple drainage, Jaffe'? found recurrent appendicitis in 


only five. Homans and Powers'* found recurrence in 4 of 27 
cases of appendiceal abscess drained and followed up. 
Recurrent abscess was noted in 16% of 382 patients with 
appendiceal abscess undergoing simple drainage. These 
data suggest that 10% to 20% of patients not undergoing 
interval appendectomy will be subjected to recurrent 
appendicitis. Corroboration of this degree of risk was 
obtained from the patients in the present study. 

An attempt was made to determine whether failure of 
barium to fill the appendix after abscess drainage might be 
predictive of those patients with obliteration of the appen- 
diceal lumen who might, therefore, not be subject to 
recurrent appendicitis. Not only was this approach unre- 
warding, but we were not able to identify any other 
features that could aid the clinician in determining which 
patients not treated by interval appendectomy might be at 
risk for the development of recurrent appendicitis. Accord- 
ingly, all good-risk patients should undergo routine 
interval appendectomy. Although we would agree that 
interval appendectomy is not mandatory, we would with- 
hold interval appendectomy only in those poor-risk 
patients in whom the 10% to 20% rate of recurrent appen- 
dicitis seems the smaller risk. 
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invited Editorial Comments 


The question of interval appendectomy for appendiceal abscess 
remains a perplexing problem. These authors have clearly demon- 
strated that the complication rate for this procedure, in their 
series, is more than double the rate of recurrent acute appendici- 
tis. Support for interval appendectomy cannot, therefore be based 
on statistical exercise. Here, one is left with a value judgement—is 
one complication equal to a recurrence? 

We are not told in which of the patients undergoing interval 
appendectomy complications developed. I suspect that the 
majority of complications occurred in those patients who had 
preexisting symptoms. One could argue that, while appendectomy 
in the asymptomatic group may not be harmful, is it really 
necessary? 


ROBERT L. WALTON, MD 
New Haven, Conn 


This well-written, thoughtful presentation is an excellent addi- 
tion to the literature of acute appendicitis and its complications. It 
is of interest that 90 years after Fitz presented his classic work on 
appendicitis, this disease still merits editorial reconsideration. The 
surgical world has progressed little in its understanding of the 
pathogenesis, therapy, morbidity, and mortality of appendicitis 
since the early descriptive writings of McBurney and Murphy. 

The incidence of appendiceal abscess has remained essentially 
unchanged during the past three decades, in spite of vast improve- 
ments in medical education of the public, utilization of increased 
medical technology, the development and utilization of a vast 
array of antibiotics, etc. Medical students and house staff are still 
being taught to diagnose appendicitis and its complications by 
recognizing the same signs, symptoms, and physical findings that 
were thoroughly known and described before the turn of the 
century. The surgery of acute appendicitis has not changed since it 
was first described. 

In arriving at the same general statistics and conclusions 
presented by previous authors, the authors of this article have 
provided us with a sense of stability and comfort. Here is a disease 
process that has not been significantly altered in our lifetime, a 
relatively rare entity when one considers the almost continual 
change in surgical therapy brought about by the rapid advances in 
gastric physiology, our better understanding of the natural history 
of breast and thyroid carcinoma, the use of autologous vein grafts 
and newer prosthetic material in cardiac and peripheral vascular 
surgery, and many more areas of medicine too numerous to 
mention here. 

One sobering note is that Antibioti have not significantly 
diminished the mortality from this disease. One tends to agree 
intuitively that interval appendectomy is indicated in all patients 
who have undergone drainage on an appendiceal abscess. 

One only hopes that future prospective studies will identify the 
patients who fall into the 80% group not at risk for the develop- 
ment of recurrent appendicitis, so that they may be spared the 
time, pain, expense, morbidity, and possible mortality of unneces- 
sary surgery. 

C. ELTON CAHow, MD 
New Haven, Conn 
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Abnormalities of Phenylalanine 


and Tyrosine Kinetics 


AEN 


PIYTSS 


Significance in Septic and Nonseptic Burned Patients 


Capt David N. Herndon, MC, USA; Douglas W. Wilmore, MD; Arthur D. Mason, Jr, MD; Col Basil A. Pruitt, Jr, MC, USA 


è The flow of phenylalanine, the essential amino acid 
precursor of thyroid hormone and catecholamines, was severely 
elevated in five septic burned patients (6.70 + 1.07 mg/kg) and 
six nonseptic burned patients (5.00 + 0.44 mg/kg) when 
compared with seven normal controls (2.10 + 0.33 mg/kg). 
Fasting serum concentrations of phenylalanine were elevated in 
the septic burned patients (2.33 + 0.37 mg/100 ml of serum) 
relative to the nonseptic patients (1.28 + 0.21 mg/100 ml) and 
the controls (1.01 + 0.15 mg/100 ml). The rate of appearance of 
the phenylalanine metabolite, tyrosine, after an oral phenylal- 
anine dose was normal in all burn patients. Increased serum 
concentrations and increased flow of phenylalanine are an index 
of rapid protein catabolism, further augmented by sepsis in the 
thermally injured, and not a reflection of decreased hepatic 
conversion of phenylalanine to tyrosine. 

(Arch Surg 113:133-135, 1978) 


oss of body protein is a characteristic response 
following major injury or severe infection. Mobiliza- 
tion of amino acids from skeletal muscle results in altera- 
tions in serum and tissue amino acid concentrations.'? 
These changes, which respond to hormonal mediators 
regulating amino acid mobilization and deposition, may be 
acgentuated by hepatic dysfunction. Phenylalanine, an 
essential amino acid and precursor necessary for the 
synthesis of catecholamines and thyroid hormone, is 
converted in the liver to tyrosine by a sensitive hepatic 
enzyme, phenylalanine hydroxylase. In normal individuals, 
the plasma phenylalanine concentration is approximately 1 
mg/100 ml. Increased concentrations have been observed 
in children with various states of malnutrition, in 
animals and man following infectious disease,?** in 
patients following operations, and in individuals with 
phenylketonuria’ and liver disease.* It is unknown whether 
the elevation in phenylalanine in injured or infected 
patients is due to decreased conversion of phenylalanine to 
tyrosine, an alteration in renal clearance, or increased 
peripheral amino acid release. The present study examines 
the kinetics of phenylalanine and tyrosine in thermally 
injured patients. 
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SUBJECTS AND METHODS 


Eleven burned patients and seven normal individuals were 
studied (Table 1). Six patients were free of systemic infection, as 
indicated by history, physical findings, laboratory and roentgeno- 
logic studies, and negative blood cultures. Five patients had 
positive blood cultures for Gram-negative organisms at the time of 
the study (two patients with cultures of Klebsiella species and 
three with Pseudomonas aeruginosa). All patients were taking 
oral nutrients and did not demonstrate signs of gastrointestinal 
dysfunction before the study. 

All subjects were fasted overnight for 12 hours. Patients 
requiring intravenous solutions to maintain normal hydration 
received 0.04M sodium chloride solutions at clinically determined 
infusion rates for six hours before the study. In the early morning, 
each subject received an oral dose of phenylalanine (100 mg/kg of 
body weight), made palatable by mixing with 100 gm of dietetic 
apple sauce. Blood was drawn through a needle or plastic catheter 
placed in a large bore vein, starting prior to ingestion and at 
hourly intervals for five hours after the oral dose. Serum was 
immediately separated and analyzed by fluorometric methods for 
phenylalanine” and tyrosine concentrations." Glucose concentra- 
tions were determined by the glucose oxidase method. Three 
days following the phenylalanine loading tests, the same protocol 
was followed but tyrosine (50 mg/kg of body weight) was given. 

Concentrations at fasting and at each hourly interval were 
compared among the three groups by the Scheffé technique" for 
multiple a posteriori comparisons in analysis of variance. Aborp- 
tion was assumed to be complete by two hours. Disappearance 
eurves of the serum concentration minus the fasting concentra- 
tions were plotted from two to five hours after ingestion on a 
semilog basis for each subject. The best fit lines for these values 
were determined by linear regression. These curves were 
compared by analysis of covariance for each individual using the 
single compartmental model of Hlad.'*'* The rate constants of 
disappearance was determined from the regressions slope, the 
volumes of distribution were obtained by dividing the adminis- 


; Table 1.—Characteristics of Subjects Studied* 







Patient Group 
T ——————————————— 
Nonseptic Septic 
Burned Burned 
Patients Patients 










(N = 6) (N z 5) 
Mean age, yr 28 (23-35) 31 (19-50) 46 (19-60) 
Mean % of total body 

surface burned 


Mean day after burn 










49 (40-65) 
10 (7-14) 


50 (40-65) 
10 (7-14) 






*Numbers in parentheses indicate range. 
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Table 2.—Phenylalanine and Tyrosine Kinetics 
(Mean + SEM) 


Patient Group 











Nonseptic Septic 

Burned Burned 

Controls Patients Patients 
(N = 7) (N = 6) (N = 5) 











Fasting serum 
concentration, 
mg/100 ml 

Phenylalanine 


Tyrosine 
Glucose 


Disappearance 
rate constant 
(hr?) 

Phenylalanine 

Tyrosine 

Volume of 
phenylalanine 
distribution, 
ml/kg of body 
weight 

Phenylalanine 

flow mg/100 ml 

distribution 

volume /hr 


mg/kg of body 
weight/hr 





2.33 + 0.37* 
1.37 + 0.23 
125 + 10* 


1.28 + 0.21 
1.62 + 0.267 
133 + 5* 


1.01 + 0.15 
1.03 + 0.11 













































0.43 + 0.03 0.61 
0.42 + 0.11 


0.04 0.64 + 0.117 
1.16 + 0.29* 










730 + 159 483 + 83 






0.44 + 0.08 0.76 + 0.11 





























2.10+ 0.33 5.00 + 0.44* 6.70 


*Different from controls, P < .01. 
Different from controls, P < .05. 





14 
^ X = Controls 
12 e— —-—* = Septic Burn Patients 
} A-—.—-A = Nonseptic Burn Patients 
\ 
\ 
10 i N 
N 
d N 
8 / *. 





Phenylalanine, mg/100 ml 


Time After Ingestion, hr 


Fig 1.—Serum levels of phenylalanine in control, nonseptic 
burned patients, and septic burned patients in response to oral 
dose of phenylalanine, 100 mg/kg, at time zero (mean + SEM). 


tered dose (100 mg/kg) by the zero time intercept of the regression 
equation (milligrams per 100 milliliters), and multiplying by 100. 
Flow in milligrams per/100 milliliters of distribution space per 
hour was determined by multiplying the fasting concentration 
times the rate of disappearance. Flow in milligrams per kilogram 
of body weight per hour was obtained in the following manner: 


Flow (mg/kg/hr) = Fasting concentration (mg/100 ml) x Rate 
of disappearance/hour x [Volume distribution (ml/kg)/100].'*-'* 


RESULTS 


Fasting serum phenylalanine levels were elevated in the 
septie burn patients, but not in the nonseptie burn 
patients, when compared with the controls (Table 2). 
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Tyrosine, mg/100 ml 






X— ——Xx = Controls 
i e——-—e = Septic Burn Patients 
A—.—— A = Nonseptic Burn Patients 













0 1 2 3 
Time After Ingestion, hr 


Fig 2.—Serum levels of tyrosine in control, nonseptic burned 
patients, and septic burned patients in response to oral dose of 
phenylalanine, 100 mg/kg, at time zero (mean + SEM). 





4.75 x x = Controls 


oO---O = Burn Patients 


Tyrosine, mg/100 ml 





0 1 2 3 4 5 6 
Time After Ingestion, hr 
Fig 3.—Serum levels of tyrosine in controls and in burned patients 


in response to 50 mg/kg dose of tyrosine at time zero (mean + 
SEM). j 


Fasting tyrosine and glucose concentrations were 
increased in both nonseptic and septic burn patients. 

The peak serum phenylalanine concentrations, obtained 
one hour following the oral dose, were similar in the septic 
burn patients and in the normal controls, but the peak was 
significantly lower in the nonseptic burn patients (Fig 1). 
The rate constant for disappearance at equilibrium of 
phenylalanine from the peak values was increased in the 
septic patients. Phenylalanine flow (milligrams per kilo- 
gram of body weight) was elevated in the nonseptic and 
the septic burn patients when compared to the controls. 
Following the administration of phenylalanine, the 
appearance of tyrosine was comparable in all three groups, 
but the rate constant for disappearance of this newly 
synthesized tyrosine was greater in the septic burn 
patients (Fig 2). Glucose concentrations did not change 
relative to fasting in any of the groups in response to the 
phenylalanine load. 

The response to the oral tyrosine doses was similar in 
septic and nonseptie patients and, hence, these data were 
combined. The degree of elevation above fasting levels in 
all burned patients was only a fraction of that observed in 
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the controls at any given time after ingestion (Fig 3). 
Changes in levels of phenylalanine and glucose from 
fasting could not be distinguished in any of the groups at 
any period after ingestion. 


COMMENT 


This study demonstrates that fasting serum phenylal- 
anine concentrations in septic burn patients are elevated 
relative to those in normal individuals and nonseptic burn 
patients. Increased serum concentrations of phenylalanine 
could result from increased release of phenylalanine from 
skeletal muscle protein, decreased conversion of phenylal- 
anine to tyrosine in the liver, or altered renal clearance. 
These data demonstrate that the phenylalanine flow 
measured in milligrams per kilogram of body weight per 
hour in septic and nonseptic burn patients is greatly 
accelerated. Increased phenylalanine turnover and altera- 
tions in serum concentrations are the result of increased 
rates of protein breakdown and accelerated inflow of 
phenylalanine into the phenylalanine space. Tyrosine 
appearance following the phenylalanine load was similar in 
all three groups, indicating that hepatic conversion of 
phenylalanine to tyrosine in these patients is at least 
comparable to normal individuals. The calculated tyrosine 
disappearance was elevated in the septic burn patients and 
the calculated tyrosine flow was also increased in all 
patients. 

These findings in traumatized patients with positive 
blood cultures are substantiated by studies of phenylal- 
anine kinetics in rats with tularemia and S pneumoniae 
infections.’ During both infections, there is an increase in 
the serum phenylalanine level, but no evidence of a 
decrease in the conversion of phenylalanine to tyrosine or a 
fall in hepatic phenylalanine hydroxylase activity. Renal 
clearance or reabsorption of phenylalanine in these studies, 
asewell as in viral infected rats, was normal. 

Previous studies have demonstrated that amino acids are 
redirected in infected animals away from muscle protein 
synthesis and toward hepatic synthesis of circulating 
protein.’ Peripheral tissue contains no phenylalanine 
hydroxylase and increased protein catabolism would 
increase serum phenylalanine levels, as this amino acid is 
cycled to the liver for metabolism via hepatic phenylal- 
anine hydroxylase. The serum phenylalanine concentration 
is therefore a useful catabolic marker in infected man. In 
patients with altered phenylalanine hepatic metabolism 
(ie, in cirrhotics or phenylketonurics), this increased 
peripheral release associated with catabolic diseases will 
result in even higher concentrations of this aromatic acid. 
Such high concentrations of phenylalanine and tyrosine 
have been implicated in the pathogenesis of altered central 
nervous system function associated with hepatic coma. 

The signifieantly lower serum tyrosine levels in response 
to oral tyrosine doses would suggest a decreased rate of 
tyrosine absorption in the thermally injured patients or a 
considerable enlargement in the tyrosine distribution 
space. Phenylalanine distribution space, however, is not 


greatly different in burn patients and controls, and tyro- p" 
sine appearance following a phenylalanine load was similar 
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in all groups studied. These data would suggest a decrease 
in intestinal absorption and not an alteration in distribu- 
tion of tyrosine. These abnormalities in oral tyrosine 
tolerance eurves resemble the alterations in tyrosine toler- 
ance described in myxedematous patients." The observed 
elevation in fasting tyrosine levels are unique to the burn 
patients and, like elevations in phenylalanine levels, are an 
index of increased catabolism, supporting increased flow. 

All other amino acid concentrations are usually 
decreased in burn patients, although turnover rates are 
probably elevated. The relative rates of amino acid release 
from skeletal muscle in these patients are not known, 
although it appears that phenylalanine and tyrosine flow is 
increased to maintain high catecholamine levels. Goodall 
and Alton'* have demonstrated depletion of adrenal medul- 
lary eatecholamine stores in patients with large thermal 
burns and have suggested dietary supplements of catechol 
precursors to maintain stores. Such administration is 
accomplished in part by vigorous nutritional support of 
eritically ill patients. The role of selective dietary supple- 
mentation of phenylalanine or tyrosine in these patients to 
prevent exhaustion of their end products remains to be 
determined. 
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Use of Tolonium Chloride in the Diagnosis 


of Malignant Gastrie Ulcers 


Shamai Giler, MD; Uri Kadish, MD; Israel Urea, MD 


e Peroral staining with tolonium chloride (toluidine blue) was 
performed in 45 patients with suspected gastric ulcer disease. 
During endoscopy, 19 of 21 malignant ulcers and one of 15 
benign ulcers were stained. Following surgery, 18 of 21 malig- 
nant ulcers found in the surgical specimens were stained. Eleven 
patients with benign ulcers underwent surgery and none of these 
ulcers were found to be stained in the surgical specimens. 
Normal gastric mucosa and areas of gastritis appeared 
unchanged. The data suggest that tolonium chloride staining 
prior to endoscopy or surgery seems to be helpful in differen- 
tiating between minute benign and malignant gastric ulcers. 

(Arch Surg 113:136-139, 1978) 


he differential diagnosis of benign and malignant 

gastric ulcers is one of the most important indications 
for endoscopy. While gastroscopic examination should 
yield a correct diagnosis in well over 90% of the cases, small 
malignant gastric uleers sometimes go undetected endo- 
scopically.'? In addition, during the process of healing and 
in acute exacerbation, gastric ulcers frequently give find- 
ings that may be confused with those of malignant 
ulcers. 

In order to overcome these difficulties and to increase 
the accuracy of the endoscopic diagnosis, various staining 
methods of the gastric mucosa using several dyes have 
been reported.** Recently, we have advised the use of 
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peroral staining with tolonium chloride (toluidine blue) 
prior to endoscopy and surgery for the recognition and the 
differential diagnosis of benign and malignant lesions of 
the gastric mucosa.’ Utilizing this technique, we demon- 
strated a positive staining in more than 80% of the 
malignant lesions. However, most of the lesions studied 
were exophytie tumors with ulcerative changes or huge 
malignant uleers of the gastric mucosa. Continuing our 
study, we have performed the tolonium chloride staining 
method in patients with suspected minute malignant 
gastric uleers and we describe additional advantages of 
this method. | 


SUBJECTS AND METHODS 


Our subjects were 45 patients with gastric ulcer disease, 
suspected from prior x-ray studies. Tolonium chloride staining was 
performed in all patients before endoscopy and before the surgical 
procedure, in patients undergoing surgery. The tolonium staining 
method is shown in Fig 1. 

After an overnight fast, the patients were given two glasses of 
water, followed two hours later by 500 ml of acetate buffer at pH 
5.6 (13.6 gm of sodium acetate and 0.6 ml of glacial acetic acid in 
one liter of distilled water) containing 16 to 20 mg of chymotryp- 
sin. This was done in order to remove the mucus’ and to expose the 
gastric mucosa to the action of the dye. After drinking the buffer, 
the patients were asked to lie down for five minutes on the back, 
left side, stomach, and right side while the abdominal wall was 
being simultaneously massaged. Twenty-five minutes later, two 
capsules, each containing 250 mg of tolonium chloride were 
swallowed. The patients were allowed to have liquid meals three 
hours later. Twenty-four hours later, endoscopy or surgery was 
performed. All ulcers were photographed during endoscopy and 
after surgery and were compared with the histological findings. 
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Overnight Fast 


| 


500 ml of Acetate Buffer at pH 5.6 
Containing 16 mg of Chymotrypsin 


| Oral Administration 


Rotating the Patient for 25 Minutes 
| For In Vivo Staining 


2 Capsules of Tolonium Chloride (250 mg each) 


2 


24 Hours Later - 


x 


Endoscopy Operation 


Fig 1.—Tolonium chloride (toluidine blue) staining. meth- 
od. 


Correlation of the Tolonium Chloride Staining and the 
Histological Diagnosis 


Endoscopy Surgery 
No. of 


mamaman maam 
Diagnosis Patients Stained Unstained Stained Unstained 


Malignant 
ulcer 


Benign 
ulcer 


Antral 
e gastritis 


Total 


RESULTS 


The correlation between the results of the tolonium 
staining method (seen during endoscopy or in the resected 
surgical specimens) and the histological diagnosis is 
summarized in the Table. 

During endoscopy, 19 of 21 malignant ulcers were found 
to be stained in varying shades of blue, but most of them in 
dark blue coloration (Fig 2). Biopsy specimens obtained 
from the stained areas were found to be abnormal and 
included 17 adenocarcinomas, one lymphoma, and one 
carcinoma in situ. Two malignant ulcers appeared 
unstained (one was located in the prepyloric region and the 
other in the greater curvature). Biopsy specimens obtained 
from the involved areas revealed a lymphoma and a 
carcinoma in situ. 

Following surgery, 18 of the 21 malignant ulcers found in 
the resected specimens showed positive staining response 
(Fig 3) and the histological studies confirmed the endoscop- 
ic diagnosis. In three malignant ulcers, no blue coloration 
was observed in the resected specimens. Two of these were 
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found in patients whose ulcers also appeared unstained 
during endoscopy, whereas in the third case (adenocarcino- 
ma), the malignant ulcer was found to be intensely stained 
during endoscopy. Sections obtained from the resected 
surgical specimens revealed that the malignant ulcers were 
stained not only superficially, but also to a depth of a few 
millimeters (Fig 4). 

Only one of 15 benign ulcers showed positive staining 
during endoscopy; however, biopsy specimens obtained 
from the stained areas were found to be normal. Eleven 
patients with benign ulcers underwent surgery and no 
positive staining could be demonstrated in the resected 
specimens. There was a 100% correlation between biopsy 
specimens obtained during endoscopy and the histological 
findings of the surgical specimens. 

In nine patients with antral gastritis, no blue coloration 
could be demonstrated during endoscopy. Biopsy spec- 
imens obtained from the involved areas revealed severe 
chronic atrophic gastritis. Two of the patients underwent 
surgery and again, no blue coloration was observed. 
Normal mucosa (the grooves between gastric mucosal folds 
or small mucosal erosions) appeared unchanged in both 
endoscopic examination and surgical specimens. 


COMMENT 


Tolonium chloride, a methachromatic dye of the thiazine 
group, has been used as an adjunct in the diagnosis of 
various neoplastic lesions. Richart’ was the first to describe 
the use of tolonium vital staining for the detection and 
localization of neoplastic epithelium of the cervix. 

Other investigators reported on the application of this 
staining method, using it as a diagnostic test in patients 
with suspected oral neoplasms.*'' Employing the tolonium 
staining method for the detection of gastric malignancy, 
Yamakawa et al'* could demonstrate a positive staining in 
induced gastric cancer in the rat and they concluded that 
oral administration of the dye may provide a tool in the 
endoscopic or surgical diagnosis of malignant lesions of the 
gastric mucosa. As mentioned, we advocated its use in the 
clinical applieation? In the patients previously studied, 
most of the malignant lesions had the appearance of large 
bulky masses protruding into the gastric lumen, sometimes 
with ulcerations and craters. Such lesions, because of their 
massed formation, had a tendency to be stained easily. In 
the current investigation, we studied the accuracy of the 
tolonium staining method in the diagnosis of minute 
malignant gastric ulcers and we demonstrated that even 
such small depressed malignant lesions became more prom- 
inent and had the ability to retain the dye. 

The mechanism of tolonium staining of malignant 
lesions is based on two theories. Strong et al" suggested 
that the interfacial and intercellular canals, demonstrated 
by electron microscopic studies to be present between 
normal cells, appear also between tumor cells and because 
of the haphazard arrangement of tumor cells, it appears 
likely that the intercellular canalieuli are much larger than 
in normal cells, allowing a more intensive penetration of 
the dye. The second theory is based on the finding that 
tolonium has a special affinity for nucleic acids and the 
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Fig 2.—Left and right, Endoscopic view of malignant ulcers of stomach stained with tolonium chloride (toluidine blue). 
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Fig 3.—Top left and right and bottom left, Gross appearance of 
resected surgical specimens demonstrating malignant gastric 
ulcers stained with tolonium chloride (toluidine blue). 





Fig 4.—Gross appearance of section in resected surgical spec- 
imen showing that blue coloration diffuses to the depth of the 


malignant ulcer. 
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intensity of the stain reaction is proportional to the 
amount of nucleic acids and therefore to the number of 
nuclei present in the involved tissue.'^'"* Furthermore, 
Kurnick'^ demonstrated a much stronger affinity of the 
nuclear DNA for the dye than the RNA of the cytoplasm, 
and Yamakawa et al'* observed on the basis of cytological 
studies that the nuclei of cells in the malignant areas were 
intensely stained by the dye, with the cytoplasm stained 
only faintly. 

In the present study, we demonstrated that most of the 
malignant ulcers were stained with tolonium and only two 
ulcers gave false-negative results, whereas benign ulcers 
appeared unchanged. According to our findings, it seems 
that the malignant ulcers fix the dye more consistently and 
retain the blue coloration over a 24-hour period, whereas in 
benign ulcers, areas of gastritis and erosions, or in normal 
mucosa, the blue coloration disappears within 12 hours. 
Moreover, we were unable to remove the blue coloration of 
the malignant ulcers in the resected specimens with 
acetate buffer, but when a malignant ulcer in the resected 
surgical specimen was stained postoperatively, the blue 
coloration diminished with saline water. The above 
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procedures indicate that, in order to retain the dye, the 
malignant cell must be vital. 

Unlike the patients in our previous study, none of the 
patients in the present study vomited the dye following 
oral administration of tolonium capsules and no signs of 
toxicity occurred. However, several toxic side effects were 
observed during intravenous injection of tolonium, such as 
acute methemoglobenemia and hemolytic anemia" or 
symptoms of cyanosis tachypnea and ventricular irregular- 
ities.’ | 

The data in our present study indicate that the ability to 
demonstrate a positive staining in minute malignant 
gastric uleers may increase the diagnostic yield. It seems 
that tolonium staining prior to endoscopy or surgery can be 
helpful in differentiating benign from malignant ulcers, as 
well as in detecting the most likely site for obtaining an 
abnormal biopsy specimen. 


Nonproprietary Name and Trademark of Drug 


Tolonium chloride—Blutene chloride. 
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Iatrogenic Liver Abscesses 


A Complication of Hepatic Artery Ligation for Tumor 


Peter R. Jochimsen, MD; Wilbur L. Zike, MD; Siroos S. Shirazi, MD; Nathan W. Pearlman, MD 


* The use of hepatic artery ligation, with or without placement 
of an indwelling infusion catheter for the instillation of chemo- 
therapy, became widely employed in the late 1960s. This was a 
natural outgrowth of observations that it was reasonably well 
tolerated in man if certain precautions were followed and that 
tumors in the liver, whether primary or metastatic, received the 
major portion of their blood supply by that vessel. As tumor 
necrosis following ligation was the anticipated result, it followed 
that undrained collections of nonviable tumor might well be 
expected to develop in a certain number of patients and that 
such collections would form intrahepatic abscesses. It appears 
that development of the complication does not adversely affect 
the result of the procedure, and this must certainly only be true 
because of recognition and proper therapy directed to the 
complication. 

(Arch Surg 113:141-144, 1978) 


he development of intrahepatic pyogenic abscesses is 

rare when not associated with cholangitis, intra- 
abdominal sepsis, general sepsis, or spread from infected 
contiguous structures. It has, however, occurred in six of 64 
patients who have undergone therapeutic hepatic artery 
ligation and placement of intra-arterial catheters for infu- 
sional chemotherapy directed at primary or metastatic 
tumors of the liver. A review of these patients’ records has 
been done in order to appreciate the magnitude of the 
problem, lead to future earlier recognition of the complica- 
tion, and to assess adequacy of management of the abscess. 
It was further desired to determine what prognostic 
significance such a complication might play among those in 
whom it develops, compared with the group as a whole. 
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REPORT OF CASES 


Case 1.—A 58-year-old man underwent a left hemicolectomy, at 
which time multiple liver metastases were found. Four months 
later, reexploration at this institution demonstrated, besides a 
large 7-em mass in the right lobe of the liver, multiple other 
metastases. Ligation and cannulation of the common hepatic 
artery were performed on Nov 14, 1974. Chemotherapy infusion 
was instituted seven days later. Five weeks later, right upper 
quadrant abdominal pain and a spiking temperature to 39.2 C 
developed and the hepatic artery catheter was removed. Blood 
culture at that time grew Gram-negative rods, identified as 
Enterobacter aerogenes. Abdominal x-ray films revealed a large 
cavity in the liver with an air fluid level (Fig 1). At exploration, a 
large cavity in the right hepatie lobe was identified and drained. 
Culture revealed the same organisms as previously grown from 
the blood. The patient remained febrile for two days following the 
procedure and large amounts of serosanguineous fluid were 
drained from the cavity. A fistula developed between the hepatic 
abscess and drain site and this was irrigated until it closed five 
months later. The patient died two years following the hepatic 
artery ligation. 

Case 2.—A 63-year-old man underwent a sigmoid colon resection 
in 1969. He had been well until early 1971, when he experienced 
poor appetite, right upper quadrant abdominal pain, and fatigue. 
Exploration by his surgeon revealed diffuse hepatic replacement 
with metastatic tumor. On referral to the University Hospital, he 
underwent an hepatic artery ligation and an infusion catheter was 
placed. Postoperatively, the patient had severe right upper 
quadrant abdominal pain and a spiking temperature to 39.0 C. 
Blood cultures were persistently negative. The infusion catheter 
became clotted and the patient was returned to the operating 
room on the 20th postoperative day in order to replace the 
catheter. A "hematoma cavity" was found and evacuated in the 
area of the hepatic artery. Histologically, this material was 
necrotic liver and inflammatory exudate. Following the evacua- 
tion and drainage of this abscess cavity, he became afebrile and 
was subsequently treated with intraarterial fluorouracil. He died 
five months later with massive tumor burden. At autopsy, the liver 
demonstrated "extensive areas of coagulation necrosis and hemor- 
rhage." 
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Fig 1.—Case 1. Left lateral decubitus x-ray film showing air fluid 
level in area of liver. 


Case 3.—A 59-year-old woman entered the hospital complaining 
of fatigue, increased abdominal girth, and epigastric pain. She 
previously had undergone exploratory laparotomy and was found 
to have an unresectable angiosarcoma originating in the liver. 
Hepatic artery ligation was done and an arterial catheter posi- 
tioned. On the second postoperative day, the patient’s condition 
deteriorated rapidly, with tachycardia, hypotension, and evidence 
of septic shock. Her temperature went as high as 39.8 C and blood 
culture grew Klebsiella pneumoniae. 

On the fifth postoperative day, an intravascular coagulopathy 
developed and was managed with heparin sodium. The patient 
remained febrile. Sixteen days following arterial ligation, a flat 
roentgenogram (Fig 2) of the abdomen revealed a 4-cm abscess in 
the dome of the liver and a second abscess measuring 11 x 18 cm 
in the area of the hepatic arterial line. The patient underwent 
exploration by way of a 12th rib resection and large amounts of 
necrotic tissue were evacuated. The area was drained. Pseudon- 
omas and Klebsiella bacteria were isolated from the neerotic 
tumor. 

This procedure was immediately successful in lowering the 
patient's temperature toward normal; however, 11 days later, she 
again became septic, underwent reexploration, and another large 
intrahepatic collection drained. The patient died following this 
procedure and at autopsy was found to have "multiple peripheral 
and central infarcts, abscesses, and large neoplastic foci with 
necrotic centers.” 

Case 4.-A 62-year-old man was first seen in April 1976 
following a right hemicolectomy performed at his local hospital, at 
which time multiple liver metastases were identified. On April 15, 
the left and right hepatic arteries, both of which had separate 
origins, were ligated and two infusion catheters placed. Six days 
later, fever to 38.2 C developed and blood cultures obtained grew 
Bacteroides fragilis. The patient was started on chloramphenicol 
and penicillin therapy and his temperature returned to normal. In 
early May, infusions of fluorouracil were begun in both catheters 
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Fig 2.—Case 3. Two large abscesses with foamy appearance on 
flat x-ray film of abdomen. 


and the patient was discharged off of antibiotie therapy. One 
month later, he became severely febrile and had right upper 
quadrant abdominal pain, anemia, hypoalbuminemia, and an air 
fluid level in the area of the right lobe of the liver. At operation, 
three areas of necrotic liver tissue were identified and finger 
dissection within liver substance resulted in the breaking down of 
multiple loculations. A sump drain and Penrose drains were placed 
in the abscess. Cultures grew B fragilis, K pneumoniae, and 
Streptococcus faecalis. The patient had several episodes of 
continuing sepsis following drainage, but is now well, altheugh 
with a persistent fistula between his wound and the biliary tree 
(Fig 3). 

Case 5.—A 54-year-old woman underwent an exploratory lapa- 
rotomy for abdominal pain and an enlarged liver, found to be due 
to massive replacement of liver parenchyma by poorly differen- 
tiated adenocarcinoma, primary site unknown. She was treated 
with systemic fluorouracil therapy, but increasing pain and 
increasing hepatomegaly led to her admission to University 
Hospitals. Hepatic artery ligation and cannulation were 
performed on Jan 16, 1977. Eight days later, continuous fluorou- 
racil infusions were begun. On April 4, the patient became febrile 
to 39 C and a flat roentgenogram of the abdomen demonstrated an 
air fluid level in the area of the liver. At exploration, the cavity 
was located by needle aspiration, widely unroofed (Fig 4), and 
drained with Penrose drains. Histological examination revealed 
necrotic tumor and liver, with some apparently viable tumor cells 
at the junction of the two (Fig 5). There had been a remarkable 
diminution in the amount of tumor present in the liver. The 
abscess cavity grew out Escherichia coli. The patient’s fever lysed 
and she has done well subsequently. 

Case 6.—A 58-year-old woman underwent a mastectomy in 
December of 1972. Hepatic artery ligation and cannulation was 
done in August of 1975, when it was demonstrated that she had 
diffuse hepatic metastases. Infusions were begun ten days later 
consisting of methotrexate and fluorouracil. In February of 1976, 
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Fig 3.—Case 4. Biliary cutaneous fistula seen by injection of 
contrast material into hepatic abscess drain tract. 


Fig 4.—Case 5. Abscess cavity after evacuation. 
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Fig 5.—Case 5. Microscopic appearance of wall of abscess Cavity, 
with necrotic and inflammatory tissue at left progressing to 
normal liver tissue at right (x 125). 
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after the infusion catheter became clotted, she was placed on a 
regimen of systemic chemotherapy. In May of 1976, “bilious” 
drainage occurred around the inlying catheter and it was removed. 
She continued on polychemotherapy. In August of 1976, a produc- 
tive cough, temperature of 39 C, and radiologic evidence of a 
subdiaphragmatic air fluid collection measuring 9 x 5 em (Fig 6), 
seen best on lateral decubitus x-ray films, developed. Because of 
persistent production of large amounts of sputum that was yellow 
in color, fiberoptic bronchoscopy was done that revealed a hepati- 
cobronchial fistula. A tube was inserted into what was thought to 
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Fig 6.—Case 6. Large cavity below diaphragm that communicated 
with bronchus, causing hepaticobronchial fistula. 


represent the subphrenic space and drained bile, with a decrease in 
the amount of sputum production. Drainage was not considered 
adequate and formal exploration of the subphrenic space revealed 
an hepatie abscess cavity ruptured into the subphrenic space; 
placement of a sump drain resulted in considerable improvement 
in the patient's condition. Subsequent fistulograms revealed a 
large subdiaphragmatie cavity communicating with the intrahe- 
patic biliary tract. The communication with the pleural cavity and 
bronchial tree had closed. The patient died 144 years after hepatic 
artery ligation, in February of 1977. 


latrogenic Liver Abscesses—Jochimsen et al 143 


> 
- 








COMMENT 


In all of the patients except case 4, in whom the left and 
right hepatic arteries had separate points of origin and 
each vessel was cannulated and ligated, the common 
hepatic artery was ligated just proximal to the gastroduo- 
denal artery, this later vessel being employed for the 
retrograde placement of the infusion catheter into the 
hepatic artery. 

It has been appreciated for many years that therapy of 
liver neoplasms might be based on the knowledge that such 
tumors derived their blood supply exclusively from the 
hepatic artery, while normal hepatic parenchyma had a 
dual supply.' Mori et al’ further substantiated the real 
benefit of a direct attack on the blood supply of these 
tumors when they reported on a patient with metastatic 
gastric cancer to liver who died 30 hours following acci- 
dental hepatic artery ligation. At autopsy, “severe necrosis 
of the metastatic tumor in the liver was revealed, contrary 
to rather slight damage of the surrounding liver tissue.” As 
the procedure gained acceptance, isolated reports of a 
variety of complications became available, including 
hepatic coma, gastrointestinal bleeding, pulmonary embo- 
lus, liver abscess, and hepatorenal syndrome.’ The later 
complication has been fully documented recently.’ 

Significant palliation and apparent improved survival 
over nontreated retrospective controls have been previous- 
ly reported in those undergoing the procedure at the 
University of Iowa Hospitals.: These observations have 
encouraged our continued application of the procedure in 


those in whom hepatic involvement appears to be the life- 


threatening determinant. The length of time from arterial 
ligation to the development of the abscess is extremely 
variable among these patients, as seen by a range of from 
11 days to one year. Thus, any patient who has undergone 
the procedure is at risk for the development of this 
complication, even at some time distant from initial liga- 
tion. 

Symptoms among patients in whom the abscess develops 
are similar to symptoms reported among those in whom 
hepatic abscesses of other etiologies develop, namely, 
fever, pain, and prostration. Laboratory confirmation of 
leukocytosis and impaired hepatie function may be 
obscured by myelosuppressive chemotherapeutic agents 
and an already severely damaged liver, both secondary to 
the underlying tumor process and the ligation. Abnormal 
gas patterns in the area of the liver developed in all the 
patients and this was often confirmed by untrasound or 
computerized axial tomography scanning. 

It has been suggested that the paucity of patients with 
intrahepatic abscesses is, in part, a result of the abundant 
blood supply to that organ. It is not merely the decreased 
blood supply that leads to hepatie abscess among the 
patients here reported, but also the coexisting development 
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of large amounts of nonviable tumor (this being the 
desired goal of the procedure), which act as a nidus for 
bacterial colonization and predispose to the development of 
abscesses. It has been a contention that cryptogenic 
abscesses, those whose etiologies remain obscure, arise 
from secondarily infeeted hepatic infarcts seeded by colon 
organisms via the portal vein. This concept is supported by 
this series of patients. 

Treatment is necessarily always surgical debridement 
and drainage. Less-than-adequate surgical exploration 
results in multiple procedures. Simple aspiration of the 
collection is insufficient therapy. Antibioties of and by 
themselves are rarely effective, as an undrained liver 
abscess will result in a fatal outcome.’ 

Abscesses tended to develop later than might have been 
expected, and may do so because all patients undergoing 
the procedure are placed on prophylactic antibiotic therapy 
in the immediate postoperative period. It is after such 
prophylaetie measures have been withdrawn that the 
complieations tend to occur. The organisms recovered 
represent the broad range of Gram-negative and anaerobic 
flora in the gastrointestinal tract and do not differ signif- 
icantly from those agents that are usually said to be 
present in hepatic abscesses secondary to other condi- 
tions.* 

Of 45 patients who have died following hepatic artery 
ligation and infusion therapy, average survival has been 
337 days from the time of the ligation, and compares with 
an average survival of 348 days among four of the six 
patients reported who died, but in whom an abscess that 
required drainage had developed. Twelve patients in whom 
abscesses did not develop remain alive an average of two 
years, and this compares with two of the six patients 
reported in this series who are now 378 days and 102 days, 
respectively from ligation. 


Sally Jane Ness, RN, maintained the records of patients undergoing 
hepatie artery ligation. 
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. Avitene 
Vicrotiorilar Colagen Hemostat (MCH 


A major advance in the 
control of surgical bleeding 





l. Generalized bleeding from denuded bladder 3. Moderate pressure is applied with a dry sterile 
muscularis during hysterectomy. gauze sponge until hemostasis can be confirmed (1-3 
minutes). Additional Avitene is used as necessary. 


2. Avitene (Microfibrillar Collagen Hemostat) is 4. Adequate hemostasis is achieved without the use 
applied, using dry sterile forceps. until the entire of suture-ligatures. The peritoneum is ready to be 
oozing surface is covered. closed. 


Please see last page for brief summary. 
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. Avitene 
Vicrotionilar Colagen Hemostat (MCH) 


Physically, chemically, clinically, different from 
any topical hemostat you have used before... 


Avitene (MCH) is an absorbable, topical hemostatic 
agent prepared from purified bovine corium colla- 
gen. When placed in contact with a bleeding surface, 
Avitene acts like native collagen: it attracts platelets 
which undergo the release phenomenon, initiating 
the formation of a platelet plug and a natural (phy- 
siologic) clot. 

Avitene, an adjunct to conventional hemostatic 
procedures, has been found to be of greatest value 
when control of bleeding by ligature or conventional 
procedures is ineffective or impractical. Avitene is 
especially effective in: 

e generalized bleeding from raw, soft, or friable tis- 
sues 

e bleeding from highly vascularized organs 

e bleeding from cancellous bone 

e bleeding around vascular anastomoses, where only 
minimal suturing may be possible because of lack of 
integrity of the tissue or the risk of compromising the 
lumen 

Data collected since 1972 show that Avitene 
elicits negligible immunologic responses and foreign 
body reactions and produces no adverse effects on 
healing of vascular anastomoses or bone? Avitene is 
effective in most patients receiving heparin or aspirin, 
and has been shown to be effective in patients who are 
moderately thrombocytopenic. Avitene will not 
work, however, in the presence of clinical throm- 
basthenia or systemic coagulation disorders, and it is 
contraindicated in the closure of skin incisions, as it 
may interfere with the healing of the skin edges. 


1. Posterior iliac bone bleeding following removal of bone graft. 


2. Pressure being applied to Avitene with dry sterile gauze sponge 
on bleeding bone surface. Hemostasis is achieved after 2 to 5 
minutes. 


3. Avitene spread on a dry sponge to achieve control of bleeding 
during decortication of spine. 


4. Avitene being packed into wound at escharotomy site. 
5. Pressure being applied to Avitene with dry sterile gauze sponge 


over site of splenic bleeding. 


x Dataon file, Medical Department, Avicon, Inc. 
Please see last nage for brief summary. 





(To learn about applications in your 
surgical specialty... clip and mail this page.) 
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Please check your specialty area: 


LJ Cardiovascular surgery [ ] General surgery 
LJ Orthopedic surgery [] Gynecological surgery 
[ ] Plastic surgery [] Neurosurgery 
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I am interested in: 


L] Motion picture demonstrating some of the clini- 
cal applications of Avitene. This 24-minute film dra- 
matically illustrates the hemostatic action of Avitene 
in clinical and laboratory situations and features sur- 
geons with firsthand experience in its use. 


[| Proceedings of a symposium on Microfibrillar 
Collagen Hemostat ( Avitene) (56 pages). 


|_| Selected reprints, pertaining to my specialty, of 
published research on Avitene. 


L] Information for the hospital formulary commit- 
tee about the use and costs of Avitene. 


E] Ordering Avitene for hospital use. 
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Using 





Avitene 


Mcrofibrlar Colagen Hemostat (MCH 





Keep Avitene dry. Care must be taken to ensure that Avitene is 
kept scrupulously dry, and handled and applied only with dry 
smooth forceps. It will adhere to any wet surface, and premature 
exposure to moisture will impair its hemostatic efficacy. 


Apply Avitene directly to the source of the bleeding 

It is important that Avitene be applied directly to the source of 
bleeding. Otherwise, because of its adhesiveness, Avitene may seal 
over the exit site of deeper hemorrhage and conceal an underlying 
hematoma. Surfaces to be treated should first be compressed with 
dry sponges, and then covered with Avitene. The amount required 
will depend on the force and severity of the bleeding. 


Apply pressure with a dry sponge 

It is then necessary to apply pressure over the Avitene with a dry 
sponge. The period of time necessary will again vary with the 
severity of the bleeding, and may range from a minute for capillary 
bleeding, to three to five minutes for brisk bleeding or arterial 
leaks. Five to ten minutes may be required for control of oozing 
from cancellous bone. 


Remove excess Avitene i 


After hemostasis has been achieved, excess Avitene should be 
gently teased away. This can usually be accomplished without 
initiating rebleeding. However, if rebleeding does occur, or if 
breakthrough bleeding should occur in areas of thin application, 
additional Avitene may be applied as necessary. 





Avitene* (Microfibrillar Collagen Hemostat) 


Description: Avitene is an absorbable topical hemostatic agent 
prepared as a dry, sterile, fibrous, water insoluble partial hydro- 
chloric acid salt of purified bovine corium collagen. 


Indications: Avitene is used in surgical procedures as an adjunct to 
hemostasis when control of bleeding by ligature or conventional 
procedures is ineffective or impractical. 


Contraindications: Avitene should not be used in the closure of 
skin incisions as it may interfere with the healing of the skin 
edges. | 


Warnings: Avitene is inactivated by autoclaving. Ethylene oxide 
reacts with bound hydrochloric acid to form ethylene chlorohy- 
drin. This product should not be resterilized. It is not for injec- 
tion. 


Precautions: Only that amount of Avitene necessary to produce 
hemostasis should be used. After several minutes, excess material 
should be removed; this is usually possible without the re-initiation 
of active bleeding. Avitene contains a low, but detectable, level of 
intercalated bovine serum protein which.reacts immunologically 
as does beef serum albumin. Increases in anti-BSA titer have been 
observed following treatment with Avitene. About two-thirds of 
individuals exhibit antibody titers because of ingestion of fdod 
products of bovine origin. Intradermal skin tests have occasionally 
shown a weak positive reaction to BSA or Avitene but these have 
not been correlated with IgG titers to BSA. Tests have failed to 
demonstrate clinically significant elicitation of antibodies of the 
IgE class against BSA following Avitene therapy. Care should be 
exercised to avoid spillage on nonbleeding surfaces, particularly in 
abdominal or thoracic viscera. Teratology studies in rats and rab- 
bits have revealed no harm to the animal fetus. There are no 
well-controlled studies in pregnant women; therefore, Avitene 
should be used in pregnant women only when clearly needed. 


Adverse reactions: The most serious adverse reactions reported 
which may be related to the use of this drug are potentiation of 
infection including abscess formation, hematoma, wound dehis- 
cence, mediastinitis. Other reported adverse reactions possibly 
drug related are adhesion formation, allergic reaction. foreign 
body reaction, subgaleal seroma (report of a single case). 


How supplied: In 1 g and 5 g sterile jars of sterile microfibrillar 
collagen hemostat all contained in sealed can. Sterility of the jar 
exterior cannot be guaranteed if can seal is broken. Content of jar 
is sterile until opened. 


Caution: Federal law prohibits dispensing without prescription. 


Avitene is distributed by 
Alcon Laboratories, Inc. 
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Staged Aortofemoropopliteal 


Revaseularization - 


Lt Col George J. Collins, Jr, MC, USA; Col Norman M. Rich, MC, USA; 
Maj Charles A. Andersen, MC, USA; Lt Col Paul T. McDonald, MC, USA 


è Staged proximal and distal revascularization may be 
required in some patients with combined aortoiliac and femoro- 
popliteal disease due to inadequacy of the profunda femoris 
artery or distal popliteal arterial disease. When these situations 
arise, one may expect that the procedures may be performed 
with very low morbidity (1096 in this series) and mortality (0.096 in 
this series). Moreover, one may expect satisfactory results in 
most cases. In our series of 20 patients, 72.796 of extremities 
undergoing distal revascularization after previous proximal 
revascularization remain improved with over three years' follow- 
up. 

(Arch Surg 113:149-152, 1978) 


l most cases of combined aortoiliac and femoropopliteal 
obstruetion, perfusion of the limb via a patent 
profunda femoris artery makes it possible for one to effect 
relief of ischemic symptoms by performing proximal 
*revaScularization only. The importance of the profunda 
femoris artery in this regard was emphasized by Morris 
and co-workers! and Leeds and Gilfillan in 1961.2 Since 
then, numerous authors have cited the importance of the 
profunda femoris artery as a collateral vessel for revascu- 
larizing limbs rendered ischemic due to combined aortoiliac 
and femoropopliteal disease.* 

In some patients, however, proximal revascularization 
alone will not improve symptoms. In others, an initial good 
result from proximal revascularization alone may be 
followed by sudden or gradual deterioration, necessitating 
distal revascularization. The results of earlier workers at 
our institution, who performed aortofemoropopliteal 
bypass in one stage in patients with combined aortoiliac 
and femoropopliteal disease, were dismal and the proce- 
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dure was judged unsatisfactory.* Since then, we have done 
staged proximal and distal revascularization whenever 
possible. We have reviewed our experience since 1967 with 
these types of cases and they form the basis of this 
report. 


SUBJECTS AND METHODS 


The records of all patients undergoing staged aortofemoropopli- 
teal revaseularization between January 1967 and September 1976 
were reviewed. All operations were done by or under the supervi- 
sion of one of the authors (N. M. R.). All patients undergoing 
peripheral vascular operations at Walter Reed Army Medical 
Center are encouraged to have routine follow-up visits each six 
months. This was accomplished in all but one patient in this 


series. 


The factors considered important in this review were age and 
sex distribution of patients, the presence of associated diseases 
that might influence end results, indications for proximal revaseu- 
larization, indications for distal revascularization, the time 
interval between proximal and distal revascularization, the types 
of graft materials used for distal revascularization, ankle blood 
pressures before and after proximal and distal revascularization, 
patency of the proximal and distal revascularization, morbidity 
and mortality from the two procedures, the length of follow-up of 
the two procedures, and assessment of the end result of the two 
procedures. 


RESULTS 


Seventeen male and three female patients underwent 
proximal revascularization in the form of aortofemoral 
bypass (15 patients), aortoiliac endarterectomy (three 
patients), or aortoiliac bypass (two patients) This was 
followed by distal revascularization in the form of above- 
(ten cases) or below-knee (ten cases) femoropopliteal or 
femorotibial bypass (two cases). Two patients underwent 
bilateral distal revascularization, accounting for the total 
of 22 distal revascularization procedures. The youngest 
patient at the time of proximal revascularization was 47 
years old and the oldest was 71. The average age was 57.7 
years. Associated diseases in these patients are as follows 
(as noted, some patients had more than one serious asso- 
ciated disease): 
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No. (96) of 


Patients* 
Diabetes mellitus 7 (35.0) 
Prior myocardial infarction 6 (30.0) 
Hypertension 4 (20.0) 
Prior cerebrovascular accident 3 (15.0) 
Duodenal ulcer disease 2 (10.0) 
Cushing’s syndrome 1 (5.0) 
Myasthenia gravis 1 (5.0) 
Chronic obstructive pulmonary disease 1 (5.0) 
Congestive heart failure 1 (5.0) 


*Some patients had more than one associated disease. 


Intermittent claudication was the indication for prox- 
imal revascularization in 14 patients. The remainder of the 
proximal procedures were done for the rest pain in three 
patients, ischemic necrosis in two patients, or acute 
pregangrenous changes in one patient. There was gradual 
deterioration in that only seven of the distal revasculariza- 
tions were done for intermittent claudication, while seven 
were done for rest pain, six were done for acute pregan- 
grenous changes, and two were done for ischemic necrosis. 
The average interval between proximal and distal 
revascularization was 4.1 years. The shortest interval was 
four days and the longest, 14.4 years. All proximal revascu- 
larizations requiring prosthetic material were done with 
woven or knitted Dacron. Autogenous greater saphenous 
vein was most commonly used for distal revascularization, 
with bovine heterograft and Dacron velour being used in 
two cases each. 

In extremities not subsequently requiring distal revas- 
cularization, there was a slight but statistically insignifi- 
cant increase in average ankle blood pressures after prox- 
imal revascularization (Table 1). In contrast, there was 
essentially no change in average ankle blood pressure in 
extremities subsequently requiring distal revasculariza- 
tion (Table 1). Moreover, there was a fall in average ankle 
pressure in these extremities from 71.6 + 39.3 mm Hg 
(SD) when first measured after proximal revascularization, 
to 55.8 + 42.3 mm Hg (SD) when measured just prior to 
distal revascularization (Table 2). . 

Only 40.0% of patients experienced subjective im- 
provement after proximal revascularization. On the other 
hand, there was a statistically significant improvement 
(P < .001) in ankle blood pressures on the operated side in 
limbs undergoing distal revascularization (Table 2), and 
90.5% of the extremities were subjectively improved soon 
after distal revascularization. The Student t test was used 
for these analyses." 

Patency was determined in all patients by the presence 
or absence of palpable pedal pulses or audible Doppler flow. 
Arteriographie confirmation of proximal patency was 
obtained in all cases prior to distal revascularization. Six 
patients have undergone follow-up arteriograms after 
distal revascularization. Both limbs of all the proximal 
revascularizations were patent at the time of distal revas- 
cularization and at last follow-up in 19 patients evaluated. 
Of 21 distal revascularizations evaluated, 15 have remained 
patent throughout the follow-up period. 

The average length of follow-up was 5.77 years for the 


150 Arch Surg—Vol 113, Feb 1978 









Table 1.—Average Ankle Blood Pressures Before 
and After Proximal Revascularization* 


Blood Pressure, mm Hgt 


M M 
Before After 


Limbs requiring distal 
revascularization 


71.6 + 38.4 92.2 + 48.3 
Limbs not requiring distal 


revascularization 





71.6 X 39.3 112.2 + 36.2 


*Data expressed as mean + SD. 
TDifferences between means before and after proximal revascularization 
were not statistically significant in either group. 





Table 2.—Average Ankle Pressures 
Before and After Distal Revascularization* 


Blood Pressure, mm Hg 


a 

Before After 
Unoperated side 112.9 + 36.37 114.9 + 39.37 
Operated side 55.3 + 42.3Í 138.4 + 59.61 


*Data expressed as mean + SD. 
TNo statistically significant difference between means. 
{Difference between means is statistically significant (P < .001). 


proximal revascularizations and 3.01 years for the distal 
revascularizations. Presently, 16 of 22 (72.7%) extremities 
undergoing distal revascularization remain improved. Two 
patients continue to have viable extremities, but have 
noted no improvement in symptoms since distal revascu- 
larization, even though the bypass remains patent. Three 
of six patients in whom the distal bypass thrombosed had 
to undergo a major amputation. Complications severe 
enough to prolong hospitalization, exclusive of amputation, 
occurred in only 1095 of cases. There were no operative 
deaths. 


COMMENT 


As illstrated by these cases, some patients with 
combined aortoiliac and femoropopliteal disease may not 
have improvement of lower extremity ischemia after prox- 
imal revascularization. Others may have early improve- 
ment, followed by renewed symptoms as time progresses. 
Under these circumstances, one may expect that the 
addition of a distal revascularization procedure will result 
in immediate improvement in at least 90.096 of cases. Long- 
term benefit may be expected in at least 70.0% of cases. 
Distal revascularization may be required in a few cases for 
acute limb salvage; in one of our patients, it was required 
to relieve severe ischemia four days after an aortofemoral 
bypass. In general, arteriosclerosis is a slowly progressive 
disease and some patients may do well for many years with 
proximal revascularization alone. In one of our patients, 
distal revascularization was not required until 14 years 


after proximal revascularization. 


The common types of proximal revascularization are 
aortofemoral bypass, aortoiliac bypass, and aortoiliac 
endarterectomy. When the superficial femoral artery is 
occluded, all three have as one of their principal objectives 
shunting of blood into the profunda femoris artery. In 
order for profunda revascularization to be highly success- 
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Fig 1.—Stenotic area at orifice of profunda (arrow). Endarterec- 
tomy in this patient may have eliminated need for distal bypass. 





Fig 2.—Despite patency of lateral femoral circumflex artery (de- 
scending profunda is occluded), distal collaterization was poor 
and distal revascularization (femoropopliteal bypass) had to be 
done. 


ful, however, several conditions must be met. First, the 
orifice of the profunda must be free of significant obstruc- 
tive disease. Second, either the main profunda or the 
descending branch of the lateral femoral circumflex must 
be patent. Finally, the terminal branches of one or the 
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Fig 3.—Left, Profunda femoris is widely patent (dark arrows), but 
there is severe femoropopliteal disease (white arrows). Right, 
Operative arteriogram demonstrated widely patent tibial vessels 
and distal bypass (femorotibial) was done. 


other of these vessels must anastomose by collaterals to the 
popliteal artery or one or more of its terminal branches 
that has sufficient runoff to ensure patency. 

Proximal revascularization will be less successful when 
one or more of these conditions is not met. When proximal 
revascularization is done by aortoiliac bypass or endarter- 
ectomy, the presumption is made on the basis of preopera- 
tive arteriograms and operative findings that the 
remaining iliofemoral segment is sufficiently free of 
disease to allow unimpeded flow into the orifice of the 
profunda that is, for the most part, free of disease. These 
procedures, however, do not allow direct visualization and 
operative evaluation of the profunda orifice. Lateral 
arteriograms as described by Beales and co-workers” allow 
one to more accurately detect those profunda vessels that 
need orifice endarterectomy and should, perhaps, be 
performed routinely in patients who are to undergo lower 
extremity revascularization. We have abandoned aortoil- 
iac bypass except in patients with abdominal aortic aneu- 
rysms and reserve aortoiliac endarterectomy for patients 
with lesions limited to the terminal part of the aorta and 
proximal part of the iliac artery. A more vigorous program 
of profunda femoris endarterectomy in combination with 
aortofemoral bypass may decrease the need for distal 
revascularization. A patient in whom profunda orifice 
endarterectomy may have eliminated the need for distal 
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bypass is illustrated in Fig 1. 

On the other hand, one can do little to improve those 
profunda vessels that are occluded in their proximal or 
distal portions. In these cases, proximal and distal revascu- 
larization will likely continue to be necessary. This type of 
profunda femoris disease is shown in Fig 2. As illustrated 
in Fig 3, a few cases will remain in which the profunda is 
patent but forms a poor collateral network below the knee 
because of severe distal popliteal disease. In this situation, 
proximal revascularization followed by below-knee femoro- 
peroneal or femorotibial bypass for limb salvage may be 
required. While we have continued to perform a few total 
aortofemoropopliteal bypasses in one stage," we believe 
that the staged method is preferred. This agrees with the 
experience previously cited from our institution* and with 
that of Barker." 

Techniques for predicting which patients with combined 
aortoiliac and femoropopliteal occlusive disease will 
require both proximal and distal revascularization are, at 
best, imprecise. When the indication for operation is 
intermittent claudieation, there is no reason to consider 
one-stage aortofemoropopliteal revascularization. Prox- 
imal revascularization alone should be done and the 
patients should be followed up. Those few who later need 
distal revascularization will not have been harmed, and the 
majority of patients will have been spared more extensive 
and unnecessary surgery. The situation is similar in 
patients with small areas of tissue necrosis. If satisfactory 
ankle pressures can be restored by proximal revasculariza- 
tion alone, most of these lesions can be expected to heal. 
Distal revascularization can be added in those with failed 
responses. 

When the indications for operation are acute pregangre- 
nous changes, time constraints dictate that the issue be 
settled in a straightforward, expeditious manner. In these 
situations, we perform proximal revascularization first. 
Generally speaking, one can tell on the basis of the inflow 
and outflow whether or not proximal revascularization will 
suffice. While there are vagueries associated with the use 
of intraoperative ankle blood pressure measurements,’ we 
have found them useful in other types of limb salvage 
procedures. When the ankle pressure is above 70 mm Hg, 
there is a wide margin of safety for tissue viability’ and 
we have deferred further efforts at limb salvage. On the 
other hand, we have considered the absence of audible 
Doppler flow after a primary attempt at revascularization 
to be an indication for revision, addition of another 
procedure, or acceptance of one’s inability to salvage the 
limb in question. In recent years, we have performed one- 
stage aortofemoropopliteal revascularization in only one 
patient. He had undergone multiple previous procedures 
and it was known preoperatively that his profunda femoris 
vessels were inadequate. 

The material used in performing the distal revascular- 
ization may be of concern. Generally speaking, autogenous 
vein remains the conduit of choice. Aneurysms developed 
in one of two patients in whom we used a bovine hetero- 
graft. Other authors have also noted aneurysm formation 
in these grafts.'^'* For this reason, later in the series, we 
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used Dacron velour for below-knee femoropopliteal bypass, 
with good results in two patients. For below-knee 
bypasses, the polytetrafluoroethylene prostheses described 
by Campbell and co-workers" and the human umbilical 
cord as described by Dardik and co-workers'* seem promis- 
ing. These materials were not used in this series. We have 
had good results in two patients with composite grafts 
employing Darcon proximally and vein across the knee 
joint. The value of composite grafts has recently been 
discussed by Linton and Wirthlin'? and by Lord and co- 
workers.” Regarding the technique for distal revasculariz- 
ation, we prefer, whenever possible, to endarterectomize 
the stump of the occluded superficial femoral artery and to 
do an end-to-end anastomosis between it and the distal 
bypass material. When this is not possible, an end-to-side 
anastomosis either to the common femoral artery or to the 
proximal prosthesis is acceptable. The distal anastomosis is 
done end-to-side into the popliteal artery or one of its 
terminal branches. 
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Arteriovenous Fistulas 


for Long-Term Dialysis 


Factors That Influence Fistula Survival 


Michael S. Rohr, MD, PhD; William Browder, MD; Gary D. Frentz, MD; John C. McDonald, MD . 


* We reviewed our total experience with arteriovenous (AV) 
fistulas for long-term hemodialysis. We are unable to show any 
significant difference in the survival of AV fistulas based either 
on the type of material used to create the fistulas or on their 
location. Complications encountered early in this experience 
largely were due to technical or judgmental errors. Thrombosis 
of radiocephalic fistulas resulted from failure to use a vein of 
adequate caliber. Failure of bovine artery heterograft AV fistulas 
resulted either from wound infection or from the use of a 
diseased artery that was incapable of delivering sufficient blood 
to keep the fistula open. Infection around a heterogratt fistula 
frequently was associated with a lymphocele. The meticulous 
e diviston, between clips or ligatures, of all tissues deep to the skin 
prevented lymphocele formation. 

(Arch Surg 113:153-155, 1978) 


fter the development of a clinically useful hemodia- 
lyzer, the most important event that made prolonged 
hemodialysis possible was the creation of external 
arteriovenous (AV) shunts with plastic tubes.' However, 
these shunts are relatively short-lived. The principal causes 
of their failure are infection, erosion of the blood vessels, 
and false aneurysms. These complications not only cause 
shunt failure, but also produce morbidity. Further, the 
continuous daily care and the unsightly external device is 
worrisome to patients. 

These problems led Brescia and co-workers? to devise an 
internal AV fistula at the wrist between the radial artery 
and cephalie vein. The increased blood flow that developed 
in the subeutaneous veins was sufficient for hemodialysis 
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through the percutaneous placement of large bore needles. 
Further, the internal AV fistula avoided many of the 
complieations of the external AV shunt. It proved to last 
much longer and was more acceptable to patients. Today, 
an effort is made to create an internal AV fistula in all 
patients who are expected to undergo long-term dialysis. 

Since 1978, the number of patients undergoing long- 
term dialysis has been greatly expanded and now includes 
patients who are more likely to have intrinsic vascular 
disease. Arteriovenous access has become a more common 
problem and one that is progressively more difficult as 
time passes. Continued AV access in patients with severe 
vascular disease has required a progressive commitment of 
surgieal resourees. A number of reports? concerning this 
subject have appeared recently, but most describe technieal 
modifications and provide only short-term results. 

This report presents our total experience with all 
varieties of AV fistulas from April 1973 through December 
1976. The data have been analyzed according to location 
and type of fistula, complications, and fistula survival. 
These data should not be taken as the best results that can 
be obtained with the various AV access procedures. This 
experience has been a learning process and as it was 
gained, pitfalls unique to individual techniques were recog- 
nized and the techniques were changed in order to improve 
results. We wish, rather, to provide baseline data and to 
emphasize some of the principles with which improved 
results can be obtained. 


SUBJECTS AND METHODS 


All AV fistulas performed on patients with chronic renal failure 
on the Tulane Division of Charity Hospital of Louisiana or the 
authors' private services were studied. Patient follow-up periods 
ranged from a minimum of three months to a maximum of 36 
months of observation. 
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Life-table analysis of survival of fistulas showing no significant difference among four groups. 


All operations, including those in which a fistula was not 
successfully created, were considered. A total of 241 operations 
were performed. Adequate data for analysis by the life-table 
method were obtained from 226 procedures, which are reported. 
The age range of patients was 14 to 82 years old; mean age was 46, 
median age, 49. Almost half (105/226) of the patients operated on 
had passed their fifth decade. This reflects the broadened indica- 
tions for long-term dialysis. The locations and types of fistulas 
performed were as follows: 


No. of 
Fistulas 
Autogenous fistulas 
Radial artery-cephalic vein (wrist) 126 
Popliteal artery-saphenous vein 25 
Radial artery (wrist)-antecubital vein 10 
(saphenous vein interposition) 
Total 161 
Bovine heterograft interposition fistulas 
Popliteal artery-saphenous vein (groin) 24 
Popliteal artery-femoral vein (groin) 3 
Femoral artery (groin)-saphenous vein (knee) 10 
Radial artery (wrist)-antecubital vein 20 
Brachial artery (elbow)-antecubital vein (loop) 5 
Brachial artery (elbow)-axillary vein 2 
Axillary artery-antecubital vein 1 
Total 65 
Total 226 





The choice of operative procedure was dictated by the condition 
of the patient's blood vessels at the time of operation. As a result, 
there is no correlation between the age of the patient and the type 
of fistula that was created. 

The Figure shows a life-table analysis of the survival of fistulas 
according to four major groups: (1) radial artery-cephalie vein, (2) 
popliteal artery-saphenous vein, (3) all bovine heterograft interpo- 
sition fistulas in the arm, and (4) all bovine heterograft interposi- 
tion fistulas in the leg. A group of ten fistulas constructed by 
interposing the saphenous vein in the forearm was not considered 
because of its small size. There was no statistical difference among 
the fistula survival eurves at any time, regardless of the location or 
type of fistula. | 

From the above data, we cannot show that any particular type of 
fistula in any particular location has any intrinsic advantage. 
Rather, the usefulness of a fistula seems to be dependent on its 
hemodynamics and the care with which it is used. 


Complications 


The complications encountered in this learning experience were 
numerous (53%). Many were associated either with technical errors 
at operation or with improper selection of the procedure, and they 
largely can be avoided. 

Fistulas that never functioned (5.7%) or that thrombosed within 
the first week (5.3%) usually failed because of judgmental errors 
in the selection of the procedure. With radiocephalic fistulas, the 
most common cause of failure was a futile attempt to use an 
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unsuitable vein. We have learned that the vein must be 3 to 4 mm 
in diameter and that it must be patent beyond the antecubital 
fossa. 

The artery with which the fistula is constructed must be capable 
of responding to the demand for increased blood flow. Failure to 
recognize this fact contributed to five early failures of popliteal- 
saphenous fistulas. Recognition of this problem of low arterial 
blood flow prevented early failure in the leg-bovine heterograft 
group. If the popliteal artery was found to be excessively sclerotic, 
the graft was instead placed on the superficial femoral artery in 
the groin. Similarly, two arm-bovine heterografts failed because 
excessively large grafts were attached to the radial artery at the 
wrist. Bovine arteries greater than 7 mm in diameter should not be 
used in the forearm and the scarcity of bovine grafts of small 
caliber represents a major disadvantage of their use. 

There are multiple etiologies of late fistula thromboses, which 
occurred in 24.376 of our patients. In most instances of late 
thrombosis, the patient did not come to our attention until it was 
too late to conduct a successful thrombectomy and reconstruction. 
Further, we have not attempted thrombectomy for late throm- 
bosis of radiocephalic fistulas in recent years. Twelve fistulas of 
other types were explored within 48 hours of thrombosis and seven 
(58%) were salvaged. Six of the successful cases were for throm- 
bosis that occurred secondary to known low cardiac output 
syndrome. In the seventh successful case, thrombosis was due to 
stenosing subintimal fibrosis at the site of anastomosis of a bovine 
graft to autogenous vein. This was resected and reconstructed. 
The original anastomosis had been created in such a way so as to 
produce severe turbulence at the venous end of the fistula, and the 
subintimal fibrosis was considered a flow injury. 

Infection was not a problem with radiocephalic fistulas. 
Evidence of infection developed in only one wound in 126 (0.8%), 
and this was a cellulitis that responded to antibiotie therapy. The 
fistula remained patent. However, infection was a major cause of 
morbidity and fistula failure in all of the remaining groups. 
Eighteen percent of the 62 leg fistulas became infected. All of 
these infections occurred in the groin incision and all were 
associated with the presence of a lymphocele. When such lymph 
collections were treated expectantly, they always drained sponta- 
neotfsly. When treated with suction drainage, they failed to heal 
before secondary infection occurred. Further, all fistulas asso- 
ciated with a secondarily infected lymphocele failed. In the 
autogeneous popliteal-saphenous group, they thrombosed. In the 
leg-bovine heterograft group, the anastomoses always ruptured, 
with attendant massive hemorrhage, if the bovine artery was not 
entirely removed. We have learned to prevent the complication of 
groin lymphocele by dividing meticulously, between ligatures or 
clips, all tissues deep to the skin in the groin incisions. 

Seven infections (18%) occurred among the 38 forearm interpo- 
sition fistulas. Six were located in incisions in the antecubital 
fossa. It had been our practice early in this experience to make a 
transverse incision across the antecubital fossa to permit a careful 
exploration for the most suitable vein. We divided the subcuta- 
neous tissues between ligatures so that lymphoceles were 
prevented, but edema always occurred in the proximal part of the 
forearm, along the distal side of the incision. This impaired wound 
healing and led to frequent secondary infection. We have learned 
that this complication can be reduced by making two or more small 
incisions across the antecubital fossa, leaving intact bridges of 
skin between them. 

Two mycotic aneurysms occurred, both in bovine grafts, and 
were treated by graft excision. Arterial insufficiency occurred in 
two patients in whom a bovine heterograft fistula was constructed 
from the superficial femoral artery. No finger ischemia was 
encountered in the radiocephalie fistula group, nor was swelling of 
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the hand a problem in this group, possibly because we always 
ligated the distal cephalic vein after the fistula was completed. 


COMMENT 


We continue to prefer the radiocephalic fistula because 
of its simplicity and virtual lack of morbidity. We are 
biased toward the use of autogenous fistulas, because 
complications lead only to thrombosis of the fistula, rather 
than to aneurysm formation or hemorrhage. Yet, it is clear 
that we cannot show any scientifically valid evidence for 
the preference of any one particular fistula material or 
location. Thus, we conclude that the choice of procedure 
should be made on the basis of which fistula is most 
suitable for a given patient's vasculature and not on the 
basis of some hypothetical and unproved advantage. 

It is a fact that most of the complications in this series 
were preventable, and the results can be expected to. 
improve in the future with all types of fistulas. Early 
failure was generally due to the selection of an inappro- 
priate procedure. Many late complications were due to the 
lack of appreciation of lymphatic physiology of the uremic 
patient. Additional lessons learned in this experience are 
as follows: 

1. A cephalic vein suitable for use for radiocephalic 
fistula must be 3 to 4 mm in diameter and it must be patent 
beyond the antecubital fossa. This can best be assured by 
passing an embolectomy catheter in the vein proximally 
beyond the elbow. 

2. Sclerotic radial or popliteal arteries cannot deliver a 
sufficient volume of blood to maintain a functioning 
fistula. When encountered, they should be abandoned and 
the fistula created at a more proximal level. 

3. Incisions in the antecubital fossa should be short in 
length and multiple in number. All tissue deep to the skin 
should be divided meticulously, between ligatures or 
clips. 

4. Incisions in the groin are particularly liable to compli- 
cations and all tissues beneath the skin must be divided 
between ligatures or clips. 

5. Any infection in continuity with a bovine heterograft 
must be treated by complete excision of the graft. 

6. Thromboses that occur during periods of low cardiac 
output can be treated by thrombectomy with a high rate of 
success (100%). Those that otherwise occur spontaneously 
are seldom salvaged. 

7. It is probably wise to obtain angiograms of fistulas 
periodically to delineate areas of potential difficulty that 
may be treated before fistula thrombosis. 


This study was supported in part by National Institutes of Health grant 2 
R01 AM16572-04. Dianne P. Barth, MSW, assisted in collecting data relative 
to these patients. 
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EXE. 


Importance of Its Radiologic Recognition 


Faye C. Laing, MD; Jon D. Shanser, MD; Brian J. Salmen, MD 


® Vaginitis emphysematosa (VE) is a benign, self-limited 
condition characterized by a myriad of gas-filled spaces in the 
subepithelial lining of the vaginal wall, which give it a distinct 
radiographic appearance. Failure to make the correct diagnosis 
may lead to an inappropriate course of treatment, including 
surgery. Although it is considered rare, we have encountered five 
cases of VE in the course of a year. 

(Arch Surg 113:156-158, 1978) 


he radiographic demonstration of air at sites outside 

the gastrointestinal tract often denotes a poor prog- 
nosis. It is important, however, to remember that not every 
collection of air outside the gastrointestinal tract, although 
abnormal, signifies a serious situation; in fact, it may 
represent a benign, self-limited condition. Vaginitis 
emphysematosa (VE), which is characterized by a group of 
gas-filled spaces in the subepithelial lining of the vaginal 
wall, is such an entity. Failure to recognize the distinctive 
appearance of air in this location may lead to unnecessary 
surgery. 

Although several case reports of this entity have 
appeared in the journals of obstetrics and gynecology, to 
our knowledge VE has not been described in the general 
surgical literature. The condition is uncommon, but we 
have evaluated five patients with VE in the course of one 
year. 


SUBJECTS AND METHODS 


The five patients ranged in age from 17 to 54 years old; none 
was pregnant during the course of the disease and, aside from a 
moderate vaginal discharge in four of the patients, significant 
symptoms relating to the pelvic organs were absent. Four of the 
five patients had underlying conditions that predisposed them to 
intra-abdominal abscesses; two had recently had severe, pene- 
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trating intra-abdominal injuries complicated by postoperative 
abscesses; the other two were taking high doses of corticosteroids 
for metastatic carcinoma to the brain and for CNS sarcoidosis, 
respectively. Three of the patients had fever and septicemia when 
VE was diagnosed. One patient had undergone a hysterectomy 
and bilateral salpingo-oophorectomy more than 30 years before. 

The diagnosis was made from abdominal x-ray films in four of 
the patients. The anteroposterior (AP) film demonstrated air 
bubbles of various sizes within the soft tissues of the pelvis and 
extending just above the symphysis pubis (Fig 1, left). The 
distinctive appearance on the AP x-ray film was helpful in 
directing the radiologist to obtain a lateral view of the bony pelvis. 
This x-ray film (Fig 1, right) showed the air bubbles oriented in a 
tubular manner, posterior to the expected position of the bladder 
and anterior to the expected position of the rectum. The site of the 
air bubbles corresponded anatomically to the region of the vaginal 
canal and cervix. xi 

Pelvic examination confirmed the presence of multiple cysts in 
the upper two thirds of the vagina, which were blue-gray and 
varied in diameter from 1 to 5 mm. The cervix was dotted with 
similar-appearing cysts in three patients. A vaginal discharge 
resembling that seen with Trichomonas vaginalis was present in 
four patients. 

Treatment consisted of an oral course of metronidazole in two 
patients; two patients underwent no specific therapy. Resolution 
of the air bubbles was noted radiographically in all four of these 
patients within three weeks. 

The fifth patient’s clinical course warrants separate description. 
She underwent excretory urography because of recurrent urinary 
tract infection, and a multitude of air bubbles overlying the pelvis 
was noted. These bubbles were thought to be air within the uterus 
as well as within the wall of the vagina. Because the patient was 
diabetic and taking large doses of corticosteroids for CNS sarcoid- 
osis, the radiographic findings of air within the uterus were 
presumed to represent necrosis of these organs. Physical examina- 
tion of the pelvis did not disclose any tenderness or masses; 
however, a white discharge was present and the vagina and cervix 
showed dotted and streaked areas that were cyanotic. These 
clinical findings were also thought to indicate necrosis and, 
therefore, the patient underwent an emergency hysterectomy 
(Fig 2). The pathologist’s diagnosis was vaginitis emphysema- 
tosa. 
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Fig 1.—Left, Anteroposterior x-ray film with patient supine, obtained during excretory urography, demonstrates myriad of radio- 
lucent air bubbles extending superior to symphysis pubis (arrows). Contrast material is filling urinary bladder. Right, Lateral x- 
ray film shows air bubbles oriented in tubular manner (arrows) anterior to rectum (R) and posterior to bladder (B). 
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COMMENT 


Gardner and Fernet' noted that vaginitis emphysema- 
tosa "has been confused with practically every other lesion 
that can occur in the vagina including gangrene and 
genital cancer." What is more, about 20 different names 
have been designated for this entity; the term vaginitis 
emphysematosa (first described by Zweifel in 1877), 
however, is the most widely accepted.' There is still much 
confusion regarding its cause and pathogenesis, as well as 
regarding the contents of the gas within the lesion.' 

Vaginitis emphysematosa appears microscopically as a 
group of small gas-filled spaces up to 2 cm in diameter and 
is seen in the lamina propria of the vagina and frequently 
beneath the squamous mucosa of the cervix uteri. 
Although Abell’ states that VE cysts have no epithelial or 
endothelial lining, other authors have found the c: sts lined 
with a variety of cells, including squamous, glandular, 
giant, and fibroblastic.'^* No inflammatory or giant cells 
are noted in the stroma about the gas spaces, which are 
considered to be recent, but such cells are present about the 
older lesions." Veins and lymphatics deep in the vaginal 
wall are sometimes dilated.’ 

Many patients are pregnant when they have VE; this 
factor, however may relate to the fact that pregnant 
women are more frequently examined. Some patients with 
VE may be asymptomatic; others have vaginal discharge, 
vaginal bleeding, or both.'** A previous hysterectomy does 
not preclude development of VE.: Trichomonas vaginalis 
is frequently associated with VE, but the exact relation- 
ship is unclear."* Analyses of the gas found within the 
cysts have shown various contents, from air to high 


Fig 2.—X-ray film of uterus, obtained after emergency hysterec- 
tomy for suspected gangrene shows innumerable air bubbles of 
various sizes in cervical area. 
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concentrations of carbon dioxide.^' If, indeed, the cysts 
contain a considerable amount of carbon dioxide, the gas 
might likely be endogenous.’ 

Not only have pregnancy and vaginitis been associated 
with VE, but also hypoxia. Several authors have reported 
the hypoxia of congestive heart failure and cor pulmonale 
to occur with VE.^^** Nevertheless, to date, no unifying 
theory exists regarding the cause or development of this 
rather bizarre entity. 

The radiographic appearance of VE is characteristic.'^'* 
If VE is suspected from findings on the AP abdominal 
x-ray film, a coned-down lateral view of the pelvis should 
be obtained to determine if the air is indeed in the vaginal 
wall. On the basis of the AP view alone, such diagnoses as 
gangrene of the uterus, gangrene within a pedunculated 
myoma, pelvic abscess, fungating carcinoma of the rectum, 
and emphysematous cystitis should be considered; with the 
aid of lateral x-ray films, these diagnoses should be easily 
excluded. 


CONCLUSION 


Clearly, vaginitis emphysematosa is not rare. We saw 
five patients with this condition in the course of one year, 
and Ingraham and Hall’ described this disease in three 
patients they saw within 12 months. Although VE may be 
found incidentally during a routine radiographic examina- 
tion of the abdomen, it is often discovered in the search for 
th» cause of a patient's fever. In the latter setting, careful 
determination of the location of unusual collections of air 
within the pelvis may prevent unnecessary surgical inter- 
vention. 


Nonproprietary Name 
and Trademark of Drug 


Metronidazole—Fagyjl. 
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Editorial Comment 


It is important to stress the usual benignancy of vaginitis 
emphysematosa. The literature clearly suggests an appropriate 
search for Trichomonas vaginalis and Haemophilus vaginalis 
when the manifestations are observed in the asymptomatic 
walking patient. In the patient confined to bed and undergoing 
repeated examinations with influx of air into the vagina, it seems 
possible that a similar roentgenogram might occur without vagini- 
tis or intraepithelial gas, should vaginal tonus not be normal. 


JOHN S. WELCH, MD 


Rochester, Minn 
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Etiological Considerations and Surgical Management in 22 Cases 


Ken Kimura, MD; Chikara Tsugawa, MD; Kyoichi Ogawa, MD; Yoichi Matsumoto, MD; Tetsuo Yamamoto, MD; 
Masako Kubo, MD; Sakae Asada, MD; Shoji Nishiyama, MD; Hiroshi Ito, MD 


* in a 14-year period from 1962 to 1976, there were 22 cases of 
choledochal cyst treated by two different approaches: choledo- 
chocystenterostomy to the duodenum in three and to the jejunum 
in a Roux-en-Y operation in four cases, and excision of the cyst 
with hepaticojejunostomy in 14 and with end-to-end anastomosis 
of the common bile duct in one case. There was one death in 
each group. In five cases, direct cholangiography, either opera- 
tive or endoscopic, demonstrated a reflux of the contrast mate- 
rial from the biliary system to the pancreatic duct. In four cases, 
the amylase level of the cystic content was elevated, ranging 
from 182 to 50,820 Somogyi units. A reflux of the pancreatic juice 
into the biliary system was thought to be a possible cause of 
choledochal cyst. Excision of the cyst with hepaticojejunostomy 
in a Roux-en-Y operation seems to be the treatment of choice 
from the aspects of cholangitis, malignant change, and termina- 
tion of the pancreatic reflux to the biliary system. 

(Arch Surg 113:159-163, 1978) 


Dl a 14-year period from 1962 to 1976, there were 22 
patients with choledochal cyst operated on at the Kobe 
(Japan) Children's Hospital and the Kobe University 
Hospital. The early seven cases occurred prior to 1970, and 
patients underwent choledochocystenterostomy either to 
the duodenum or jejunum in Roux-en-Y operations. The 
recent 15 patients underwent excision of the choledochal 
cyst, with hepatieojejunostomy in a Roux-en-Y procedure 
, 9r end-to-end anastomosis of the common duct. In five of 
15 patients undergoing either operative or endoscopic 
retrograde choledochopancreatography (ERCPG), a reflux 
of the contrast material from the biliary system into the 
pancreatic duet was observed. The amylase level of the 
cystie content was elevated in four cases, suggesting the 
presence of a reflux of the pancreatic juice into the biliary 
system. 

These findings coincide with a new etiological concept 
proposed by Babbitt et al^? that a reflux of the pancreatic 
juice into the biliary system may be a cause of the 
pathologic changes of the bile duct. According to recent 
Japanese literature, most authors*' advocate excision of 
the choledochal cyst for two reasons: to prevent ascending 
cholangitis and to eliminate a potential of the remaining 
choledochal eyst to develop into malignancy. Added to 
these, a termination of the pancreaticobiliary reflux seems 
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to be another important factor to warrant excision of the 
choledochal cyst. 

The purpose of this report is to compare two differen 
surgical approaches, excision of the choledochal cyst or 
choledochocystenterostomy, and to discuss an etiological 
role of the pancreatic reflux into the biliary system. 


SUBJECTS AND METHODS 


The patients’ ages ranged from 2 months to 14 years old. 
Seventeen were female and five male. An abdominal mass was 
palpated in 15 cases. Jaundice was noted in all patients, either on 
admission to the hospital or in the clinical history. Abdominal pain 
was present in the history of older children. Serum transaminase 
levels were elevated in 18 cases. The upper gastrointestinal (GI) 
x-ray series demonstrated a compression of the duodenum in 17 of 
19 patients. In two patients with normal results of the GI x-ray 
series, liver scan or intravenous cholangiography or both was 
diagnostic. An exploratory laparotomy was undertaken on an 
emergency basis in three infants diagnosed as having biliary 
atresia. ; 

The location and manifestation of the lesions arè summarized in 
Table 1. In 16 patients, the lesion was located in the common duct; 
13 were cystic, two cylindrical, and one diverticular. In the other 
six patients, both intrahepatic and extrahepatic ducts were 
involved, two of which were cystic, one cylindrical, and three cystic 
and cylindrical. Of these six patients, the intrahepatic lesion was 
cystic in two and cylindrical in four. Of 15 patients undergoing 
direct cholangiography, either operative or endoscopic, a reflux of 
the contrast material into the pancreatic duct was observed in five. 
In only two patients was conventional operative cholangiography 
successful in demonstrating the choledochopancreatic reflux. In 
the other three patients, an intentional cannulation into the stump 
of the common duct or preoperative ERCPG could demonstrate the 
reflux. In these five patients, the length of the common channel of 
the common and pancreatic ducts was measured as 2 to 25 mm on 
the x-ray film. The amylase level of the cystic content, determined 
in five cases, varied from 13 to 50,820 Somogyi units (Table 2). 

The early seven patients underwent choledochocystenteros- 
tomy; three underwent cystoduodenostomy and four, eystojejunos- 
tomy. In this group, one patient died of peritoneal abscess and 
cirrhosis three months after operation. The other six have been 
doing well for 7 to 14 years. Of recent 15 patients, 14 underwent 
excision and hepaticojejunostomy in Roux-en-Y procedures and 
one underwent excision and end-to-end anastomosis of the 
common duct. In this group, a 2-month-old girl died of circulatory 
failure shortly after operation, which was not directly related to 
excision of the cyst. During the follow-up period of one to seven 
years, 14 patients have been doing well, without episodes of 
cholangitis. | 


REPORT OF CASES 


Case 15.-A male infant, aged 2 years and 4 months, was 
admitted to the hospital with jaundice and abdominal pain. No 
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Table 1.—Location and Manifestation of the Cystic 
Dilation of the Bile Duct (Choledochal Cyst) 
in 22 Cases Experienced From 1962 to 1976 


Type of Cyst 
E EEEE A EERE ETRE, 
‘Extrahepatic & 


Extrahepatic Intrahepatic Total 


mass was palpated. The upper GI x-ray series was normal. 
Intravenous cholangiogram showed a dilation of the common bile 
duct. The patient underwent laparotomy for a choledochal cyst. An 
operative cholangiogram showed a cylindrical dilation of the cystic 
and common bile ducts with a diameter of 2.5 cm. No pancreatic 
duct was seen on the x-ray film (Fig 1). The amylase level of the 
cystic content was not determined. The dilated common bile duct 
was excised with the gallbladder and an end-to-end anastomosis of 
the common duct was performed, with a T tube in the distal part of 
the common bile duct. Two weeks after operation, direct cholan- 
giography through the T tube showed a good patency of the 
anastomosis. A reflux of the contrast material into the pancreatic 
duct was demonstrated (Fig 2). The length of the common channel 
on the common and pancreatic ducts was 1.2 cm on the x-ray film. 
At pathological examination of the excised cyst, the dilated 
common bile duct was lined with the proliferated epithelium, with 
hypertrophie muscle layers (Fig 3). The patient's postoperative 
course was uneventful. Jaundice disappeared and liver functions 
returned to normal in a few weeks after operation. 

This seems to be the fourth reported patient undergoing 
end-to-end anastomosis of the common bile duct after 
excision of the choledochal eyst.*** A possibility of recur- 
rence of choledochal cyst remains if Babbitt’s concept is 
true. It is proved that a lack of epithelium is not a constant 
finding in choledochal cyst. 


Case 19.—A 5-year-old girl was admitted to the hospital with 
intermittent abdominal pain and jaundice of three years’ duration. 
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Table 2.—Length of Common Channel and Amylase 
Level of the Cystic Content 


Amylase 
Level of Cystic 
Content (Somogyi Units) 


Patient Length of Common 
No. Channel, mm 


182 


9,000 
50,820 






Gallbladder 


Duodenum 


Fig 1.—Left and right, Operative cholangiogram of case 15. No pancreatic duct is visualized. 


One month prior to admission, her serum bilirubin level was 2.0 
mg/dl and her serum amylase level was 500 Somogyi units, 
determined at another hospital. On admission, an abdominal mass 
was palpated in the right upper abdominal quadrant. The serum 
bilirubin and amylase levels were 0.81 mg/dl and 67 Somogyi 
units, respectively. The upper GI x-ray series demonstrated a 
compression of the duodenum by a mass. 

At operation, a direct cholangiogram showed cystic dilations of 
the bilateral hepatic and common ducts. The pancreatic duct was 
demonstrated with a 0.9 cm long common channel (Fig 4). The 
amylase level of the cystic content was 742 Somogyi units. 
Dissection of the cyst was begun at the most distal portion. The 
distal part of the common bile duct was transected by ligation and 
thereafter dissection was advanced upward. The hepatic ducts 
were transected 0.5 cm apart from the porta hepatis and the 
choledochal cyst was removed with the gallbladder. A hepticojeju- 
nostomy in a Roux-en-Y procedure was performed with a 40 cm 
long jejunal loop. The postoperative course was uneventful. By 
pathological examination, there was a lack of epithelial lining at 
the most distended portion of the cyst, but an epithelial prolifer- 
ation was seen at the distal end of the cyst. 

The elevated amylase level of the cystic content provided 
an evidence of a reflux of the pancreatic juice into the bile 


duct. 
COMMENT 


The incidence of choledochal cyst to the total admissions 
to the Kobe Children’s Hospital is estimated about 1:1,000, 
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Fig 2.—Left and right, Cholangiogram done via T tube inserted in com 


mon duct distal to end-to-end anastomosis of com- 
mon duct after excision of choledochal cyst in case 15. Choledoch 


opancreatic reflux is seen with common channel. 


Fig 3. 
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Fig 4.—Left and right, Operative cholangiogram of case 19. A 0.9 cm 


long common channel is seen. Bilateral hepatic ducts are involved. 


which is over ten times higher than those of 1:13,000 
reported from the United States" and 1:15,000 from 
Australia." Alonso-Lej et al' classified this disease into 
three types by manifestation of the lesion: (1) cystic, (2) 
diverticular, and (3) choledochocele, based on a concept that 
the choledochal cyst is a lesion in the common duct. By a 
recent increase in the number of reported patients with co- 
existing intrahepatic involvements," this classification 
does not seem practical today. Klotz et al'" proposed a 
classification of three categories according to the location 
of the lesion: (1) extrahepatic, (2) intrahepatic, and (3) 
extrahepatic and intrahepatic. Each category is subdivided 
into single or multiple and cystic, cylindrical, or divertic- 
ular subtypes. It seems more reasonable to use the term 
“idiopathic dilation of the bile duct” instead of “choledo- 
chal cyst” to represent this disease entity, since the term 
choledochal cyst applies only to the lesion of the common 
duct. 

The classical triad of abdominal pain, mass, and jaundice 
is not always present. The blood chemistry studies may 
vary by the phase of the disease. In most, an upper GI 
x-ray series is of great help in diagnosis, but when the cyst 
is small, intravenous cholangiography or liver scan or both 
are diagnostic.” Operative cholangiography should be 
performed for all cases, especially when the cyst is to be 
excised. This will provide information not only of the 
intrahepatic lesions, but of the structures below the cyst. 

An etiological concept proposed by Babbitt et al'* 
suggests that pancreatic reflux to the biliary system 
through a preampullar pancreaticobiliary communication 
induces recurrent cholangitis that will finally develop into 
a choledochal cyst." With preampullar pancreaticobiliary 
communication, the pancreatic and common bile duct form 
a common channel. However, a common channel is 


observed in normal subjects. Barraya et al? reported that a 
common channel was seen in approximately 90% of cases. 
The pancreatic reflux to the biliary system in choledochal 
cyst is explained by the lack of a sphincter at the junction 
of the common and pancreatic ducts.^^ In this situation, 
maximal pressure of the pancreatic duct exceeds that of 
the common bile duct, probably related to the phase of 
digestion, which allows free reflux of pancreatic juice into 
the biliary system.” This was proved by the high amylase 
levels of the cystic content in our series. However, the 
common channel has not been a constant finding asso- 
ciated with choledochal cyst in the reported series. | 

In most patients, operative cholangiography has only 
outlined the dilated common bile duct in preparation for 
choledochocystenterostomy and the structures below the 
cyst have not been examined. If each case of choledochal 
cyst is examined for a common channel, the incidence of 
this finding will rise.^*' the ERCPG is of great help in 
demonstrating this finding," but it is not always possible 
in younger children. By the presence of pancreatic reflux 
into the biliary system, it seems reasonable to assume that 
the epithelium of the bile duct is exposed initially to the 
damage by pancreatic juice. At the early stage, there may 
be a reactive epithelial proliferation, as seen in one of our 
patients. 

As the inflammatory process advances, the epithelial 
lining will disappear and formation of the cyst will occur 
when the supportive structures of the bile duct are 
involved. In abrupt advance of the inflammatory process, it 
is presumed that a perforation of the undistended bile duct 
may occur.***° This hypothesis is supported by the experi- 
mental production of a choledochal cyst by Kato et al.** 
They observed a formation of the choledochal cyst after 
mucosal damage of the common duct and ligation of the 
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papilla. Their study suggests the possibility of choledochal 
cyst being an acquired disease. However, this concept of 
etiology does not include an explanation of the intrahepatic 
bile duct dilation. The pancreatic reflux into the biliary 
system is a likely etiological factor in the formation of 
choledochal cyst, but further study is needed to clarify the 
pathogenesis of intrahepatic dilation. 

As the surgical treatment, choledochocystenterostomy 
has been advocated as the treatment of choice by many 
authors'^*'^" because of its safety and operative simplicity. 
However, Saito and Ishida* recently reported on six of 13 
patients undergoing choledochocystenterostomy in whom 
cholangitis subsequently developed. During a long-term 
follow-up, three patients underwent reoperation, with exci- 
sion of the cyst and hepaticoenterostomy. In the same 
report, in only two of 24 patients undergoing primary 
excision of the cyst and hepaticoenterostomy did cholan- 
gitis develop, and none of this group required reopera- 
tion. 

The reoperation rate is higher after choledochocysten- 
terostomy for various reasons in other reports.*^" A recent 
collective review by Klotz et al'* pointed out less satisfac- 
tory results after choledochocystenterostomy, as compared 
to primary excision and hepaticoenterostomy. There was 
no difference in operative mortality in the two groups. 
Another problem with choledochocystenterostomy is possi- 
ble malignant change of the unremoved cyst in long-term 
follow-up.^*" Todani et al’ collected 27 case reports, 
including two patients of their own, in whom malignancy 
from the choledochal cyst developed. In their report, carci- 
noma from the retained choledochal cyst that had been 
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anastomosed to the intestine developed in 14 patients. For 
these reasons, our recent 15 patients were treated by 
primary excision of the cyst and hepaticojejunostomy in 
Roux-en-Y operations or end-to-end anastomosis of the 
common bile duct. 

Hepaticoenterostomy may be performed in two ways: 
direct hepaticoduodenostomy or jejunostomy and hepatico- 
jejunostomy in a Roux-en-Y procedure. Hepaticoduodenos- 
tomy or jejunostomy has a risk of contamination with a 
direct communication of the hepatic duct to the alimentary 


. tract. Hepaticojejunostomy in a Roux-en-Y procedure is 


preferable because of diversion of the fecal stream. 

No postoperative cholangitis was seen in our series. The 
size of the cyst is no reason to avoid excision. The largest 
one excised in our series measured 15 x 15 x 15 em, We 
encountered no technical difficulty at excision, which had 
been emphasized before.^"-* Hemorrhage was within 
reasonable limits and no serious operative complications 
were experienced. In a single case, end-to-end anastomosis 
of the common duct was done after excision of the dilated 
common bile duct.^** The local findings to allow this 


procedure are extremely rare and only three cases have 


been reported. End-to-end anastomosis of the common 
duct seems to be advantageous from the aspect of preven- 
tion of postoperative cholangitis. However, this procedure 
is not justified because the possibility of recurrence 
remains, if one considers the etiological relation of the cyst 
formation to the pancreatic reflux. 


Dr John H. Fisher provided help and advice in the preparation of this 
communication. 
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Chemotherapy as an Adjuvant 


to Surgery for Colorectal Cancer 


A Follow-up Report 


Walter Lawrence, Jr, MD; Jose J. Terz, MD; J. Shelton Horsley III, MD; Peter W. Brown, MD; Carlos Romero, MD 


e An adjuvant program of fluorouracil for patients undergoing 
“curative” resection for adenocarcinoma of the colon and 
rectum was initiated as a randomized clinical trial in January 
1968. Patients were randomly assigned to an intraluminal fluor- 
ouracil or intraluminal control (saline) group and were so treated 
at the time of surgical resection if findings at operation indicated 
that all gross neoplastic disease could be resected. Those 
patients receiving intraluminal fluorouracil (30 mg/kg) received 
intravenous fluorouracil (10 mg/kg) on each of the first two 
postoperative days and five subsequent postoperative courses of 
oral fluorouracil (90 mg/kg) in each 18-day course over a one- 
year period. By July 1, 1975, there were 203 patients undergoing 
curative resection entered into the study. Survival and disease- 
free data, as of Dec 31, 1976, revealed no benefit from this 
adjuvant course of fluorouracil. These data support the need for 
continued randomized clinical trials of new and innovative 
adjuvant therapy compared with an untreated control group. 

(Arch Surg 113:164-168, 1978) 


Au chemotherapy with the hope of improving 
survival rates after resection of colorectal cancer has 
received considerable attention in recent years. Reported 
results from prospective, randomized clinical trials thus far 
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have resulted in either no or questionable benefits from 
adjuvant chemotherapy in the various protocols em- 
ployed." In January 1968, we initiated a combined intra- 
operative and postoperative oral adjuvant chemotherapy 
program of fluorouracil for patients undergoing curatjve 
resection for adenocareinoma of the colon and rectum at 
the Medical College of Virginia and the University of 
Virginia. Results for 156 patients entered into this study 
by Dec 31, 1973 were reported in 1975 and the data at that 
time failed to suggest benefit from this adjuvant ap- 
proach.* However, the results were considered to be only 
preliminary observations because of the short follow-up 
period for a large proportion of the patients in the study. 
This report is an analysis of this same study after an 
additional three years of observation. 

The rationale of this study was based on the concept that 
intraluminal and intravenous chemotherapy at the time of 
operation might add some benefit (as suggested by the 
data of Rousselot et al’), but long-term postoperative 
administration of chemotherapeutic agents might be even 
more beneficial in terms of survival data. Clinieal trials 
performed prior to this study were limited to relatively 
short-term courses of adjuvant therapy and it was consid- 
ered conceivable that a useful margin of benefit from 
adjuvant chemotherapy could be detected by a more 
aggressive long-term approach than had been employed at 
the time this study was initiated. It was also considered 
worthwhile to give a maximum trial of fluorouracil as the 
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adjuvant, since the agent had been shown to have a 
definite, albeit low, order of activity against measurable 
disease in patients with recurrent colorectal cancer. 

Since the initiation of this study and our preliminary 
report in 1975, there have been other studies employing 
chronie long-term administration of fluorouracil using 
different schedules and routes. Also, there are data that 
have been developed since this study was initiated that 
suggest that the oral administration of this agent results 
in variable absorption. However, this potential drawback 
of the study design was not appreciated at the time the 
study was begun. : 


SUBJECTS AND METHODS 


This report includes the follow-up data on the 156 eligible 
patients initially reported on in 1975; as well as 47 patients 
entered between Dec 31, 1973 and the close of the study (July 1, 
1975). The follow-up period as of Dec 31, 1976 ranges from 18 
months to nine years for the total group. 

The random assignment of eligible patients with colon and 
rectal cancer to either a control or a fluorouracil adjuvant group 
was made prior to operation by calling a central point at each of 
the two institutions involved (Medical College of Virginia Hospi- 

tals and University of Virginia Hospitals). Separate lists of 
random numbers for this purpose were maintained for cancers of 
the rectum (less than 15 cm from the anal verge) and cancers of the 
colon (more than 15 em from the anal verge). Essentially, equal 
groups of colon and rectal lesions were assigned to either the 
fluorouracil or control group by this means. 


Patient Eligibility 


All patients with the clinical diagnosis of colon or rectal cancer 
and preoperative findings compatible with "curative" resection 
were eligible for entry into this study, except: 

l. Patients considered "inoperable" for medical reasons or 
unsuitable for standard surgical resection for the same reason. 

2. Patients who underwent prior irradiation, chemotherapy, or 


. e surgical resection for colorectal cancer other than the preliminary 


colostomy for obstruction. 

3. Patients with a primary cancer of another site, other than 
basal or squamous cell carcinoma of the skin. 

4. Patients pregnant at the time of diagnosis. 

9. Patients over 80 years of age. 

6. Patients requiring pelvic exenteration or other multiple 
organ resection due to extracolonic involvement of other organs. 

T. Patients with carcinoma of the colon with free perforation of 
the cancer itself or the more proximal part of the colon. 

. 8. Patients with a preoperative WBC count of less than 4,000/cu 
mm, or a preoperative platelet count less than 150,000. 

The fact that randomization for patient entry into this protocol 
occurred prior to the time of the operative procedure (due to the 
intraluminal phase of chemotherapy administration) led to a need 
for a system to eliminate those patients found to.be ineligible for a 
curative surgical resection on the basis of the operative findings. 
Some patients initially entered into the study were subsequently 
eliminated at the time of surgical exploration if the operative 
findings revealed factors that made the patient ineligible for the 
study as designed. These operative findings were either the 
presence of metastases (other than regional lymph nodes), the 
direet involvement of extracolonic organs by the cancer itself 
(thereby requiring multiple organ resection or exenteration), or 
the unexpected finding that the clinical diagnosis of cancer was 
incorrect. The preoperative assignment of patients to the fluorou- 
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‘Table 1.—Anatomic Site and Pathologic Stage of 
Cancers in Patients in Clinical Trial of Adjuvant 
Fluorouracil for Colorectal Cancer 











Dukes' 













Location Stage 
No. of n 
Patients Colon* Rectum; A&B C 


Fluorouracil ^ 102 64 38 66 36 > 
Control TOL Se: Ge 39 64 37 -: 
Total 203 126 77 19 73. | 2 







*More than 15 cm from the anal verge. 
TLess than 15 cm from the anal verge. 






Table 2.—Survival and Recurrence-Free 
Survival Data for Patients in Clinical Trial 
of Adjuvant Fluorouacil for Colorectal Cancer 
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Follow- Fluorouracil Group Control Group " 
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Surviving — Disease-Free Surviving Disease-Free - 
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| 6 96/97 (99.0) 93/97 (95.9) 90/93 (96.7) 86/93 (92.5) | 
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52/75 (69.3) 49/75 (65.3) 48/67 (71.6) 44/67 (65.9) 


77/92 (83.7) 66/92 (71.7) 68/85 (80.0) 63/85 (7443) |  — 
45/65 (69.2) 43/65 (66.2) 42/61 (68.9) 38/61 (62.3) 


2 ; OE 
3 63/84 (75.0) 57/84 (67.9) 58/79 (73.4) 55/79 (69. | 
3 ; E 


4 62. 

4 37/58 (63.8) 36/58 (62.1) 32/52 (61.5) 30/52 (57.7) | 
54 31/58 (60.8) 30/51 (58.8) 28.46 (60.9) 27/46 (58.7) 
60 28/48 (58.3) 27/48 (56.5) 23/41 (56.1) 21/41 (51.2) 


racil treatment or control groups prior to final pathologic classifi- 
cation was required also, due to the fact that this protocol included 
the intraoperative administration of chemotherapeutic agents. 
This prevented orderly stratification of patients in terms of the ) 
pathologic classification of their lesions, but the final distribution 
of patients in the two groups by Dukes’ classification was compa- 
rable (Table 1). 


Intraoperative and Early Postoperative Treatment 


After surgical exploration to determine the presence or absence 
of metastases or extracolonic involvement by the neoplasm, the 
presence of the cancer was confirmed by gross examination. Early 
in the operation, umbilical tapes were placed inside the proposed. 
lines of resection and were so placed that they included the 
marginal vessels adjacent to the bowel. For rectal lesions, a purse- 
string suture was placed around the anus prior to the exploratory 
surgery and tapes were placed around the bowel on the proximal 
side of the lesion. After the bowel was so isolated, fluorouracil (30 
mg/kg) with physiologic saline was added to a total solution of 50 
ml, or 50 ml of saline without agent was injected into the bowel 
lumen and the needle puncture site closed with a purse-string 
suture. A standard radical colectomy was then performed using a 
“no-touch” technique insofar as possible. The blood supply to the 
colon was not ligated for a period of 30 minutes after the 
intraluminal installation to allow time for absorption of the agent 
into the portal system, but other aspects of the operative proce- 
dure were completed during this interval. 

On the first and second postoperative days, patients randomized 
for adjuvant chemotherapy received intravenous fluorouracil (10 
mg/kg) in 1 liter of intravenous fluids each of these days. All the 
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Fig 1.—Survival after "curative" resection for colorectal cancer (all stages). 
Broken line indicates control group; solid line, fluorouracil group. 





other details of postoperative treatment were the same for both 
the control and the fluorouracil treatment patients. This proce- 
dure, followed in the operating room and the immediate postoper- 
ative period, was essentially the same as that described by Grossi 
et al.? The specific procedural addition to this study was the long- 
term (one year) postoperative course of fluorouracil. 


Postoperative Adjuvant Chemotherapy 


Patients in the fluorouracil treatment group received five 
postoperative oral courses of fluorouracil, with the initial course 
starting 30 days postoperatively. Additional courses were begun at 
each two-month interval for a total of five complete 18-day 
courses, the total treatment time covering a one-year period. Oral 
fluorouracil medication in fruit juice was administered each 
morning of treatment, with a dosage of 12 mg/kg daily for four 
days and 6 mg/kg every other day for seven doses (with planned 
dose reduction if leukopenia, thrombocytopenia, or signs of oral or 
gastrointestinal toxicity developed). Patient status and hemato- 
logic studies were monitored prior to each course of chemotherapy 
and at weekly intervals during individual courses. Modification of 
this dosage was dependent on both the clinical status and the 
hematological studies. 

During the postoperative courses of treatment with fluorouracil, 
the drug was discontinued if the WBC count was less than 4,000/cu 
mm or the platelet count was less than 90,000. One half of the dose 


a 2a or^ ye: apm"Pmr 


outlined was given on the same schedule if the WBC count ‘was ° 
between 4,000 and 5,000/cu mm or the platelet count was between 
90,000 and 120,000, or both. Also, in the rare instance that diarrhea 
developed, the drug was temporarily discontinued. 


RESULTS 


The total number of patients eligible for analysis after 
operative and pathologic evaluation and elimination of 
those patients not considered to be suitable for curative 
resection was 203 by the time of the close of the study (July 
1, 1975). The patient profiles of the control and adjuvant 
chemotherapy groups were reported previously and were 
comparable despite our inability to stratify patients on the 
basis of the pathologic variables at the time of randomiza- 
tion (Table 1). The total number of patients entered with 
rectal cancer (< 15 em) was 77 and the total number with 
colon cancer (> 15 em) was 126. 

The pattern of hematologic alterations observed in this 
study was described in our earlier report? and the 47 
additional patients included in this analysis do not alter 
these findings. The conservative procedure employed for 
dose reduction in patients experiencing hematologic or 
gastrointestinal toxicity prevented both major complica- 
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Fig 2.—Disease-free survival after “curative” RE for colorectal cancer (all stages). 
Broken line indicates control group; solid line, fluorouracil groun, 


* tions and life-threatening toxicity. 
Of the 203 patients eligible for inclusion in the clinical 
trial after abdominal exploration, there were five patients 


who died within the 30-day postoperative interval after 
treatment. Two were in the control or no treatment group - 
and three were in the fluorouracil group. The operative - 


mortality was 2.9%. There were seven additional patients 


in the control group and one in the fluorouracil group (total 


eight patients) who died of causes other than cancer after 
30 days but prior to the first six-month interval. These 
included late complications of the operation, operative 
mortality following surgery for an unrelated condition, 
cerebrovascular accident, pulmonary embolism, and an 
auto accident. 

Survival curves of the operative survivors in these two 
groups were constructed using the data from all patients 
"at risk" at each six-month interval after operation at the 
closing date chosen for these survival caleulations (Dec 31, 
1976). The patients who clearly died from other causes, 
without clinical evidence of recurrent or metastatic cancer 
(determined usually by autopsy examination), were consid- 
ered free of cancer at the caleulated six-month interval 
prior to death and were eliminated from the calculation at 


Arch Surg—Vol 113, Feb 1978 


m 


j 


= the next nevat The actual data and the visual graph of 

the overall results reveal little difference in survival expe- 
. rience in the two groups (Fig 1, Table 2). The 95% 
confidence limit at three years indicates that, on the basis 
- of current figures, the survival rate of the fluorouracil 


group will not exceed the control group by more than 10%. 
Looking at the data for three-year survival in another way, 
the probability of finding a statistically significant differ- 
ence (P < .05) is > :3 if there was a 20% difference actually 
present. 

Data from these same groups using the time of 
appearance of recurrence or metastases, rather than death, 
as the end-point for treatment failure are presented in 
Table 2 and Fig 2. Again, no major difference between the 
fluorouracil adjuvant treatment group and the control 


group is apparent. Separating the data for rectal or colon 


cancer from the combined data failed to demonstrate any 
different survival experience for these sites, a finding 


-identical to that described in our prior report. When the 


data on those patients with Dukes' type C lesions were 
examined separately, the survival figures based on this 
subpopulation were not improved in the fluorouracil treat- 
ment group. 
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COMMENT 


The conclusions of our preliminary report were as 
follows: 


From our findings to date, we do not believe that the benefit of 
prolonged adjuvant therapy with [fluorouracil] for patients 
undergoing “curative” surgery for colorectal cancer is adequate to 
justify its general use. In time, minor degrees of benefit from this 
approach might become evident for all patients, or for patients in 
selected subgroups, but further evaluations to substantiate this 
must be accomplished before this approach can be recom- 
mended.“ 


These observations, despite their preliminary nature, 
were in accord with the reports of others that were 
available at that time. The results that are reported here, 
after a longer period of follow-up observation, still seem to 
show no benefit from this approach. 

Additional recent reports suggest that there may be a 
benefit from adjuvant fluorouracil, but it is just too small 
to demonstrate with statistical significance in the studies 
that have been reported.'* This limited benefit, if present, 
might require larger numbers of patients to demonstrate a 
better survival experience for the overall group of patients 
with colorectal cancer or any subpopulation of this group. 
The small margins of benefit in the Veterans Administra- 
tion study" and the study reported from the COG by Grage 
et al' are compatible with this concept of a minimal 
advantage, but the differences they have observed thus far 
are not significant. The small margin of difference 
between the group of patients receiving fluorouracil and 
the control group in these studies referred to is also too 
small to be considered clinically useful, even if the data 
were eventually shown to demonstrate a statistically 
significant difference. 

The only study demonstrating clearcut benefit from 
adjuvant fluorouracil for colorectal cancer is that reported 
by Li and Ross,” but the use of historical controls, rather 
than a randomized control population, would appear to 
negate the conclusions drawn by these authors from their 
data. This is particularly true since there were significant 
differences between the populations compared in terms of 
patient age and the anatomic distribution of the neoplasm, 
factors that do have an effect on prognosis. The possibility 
of improvement or alteration in operative technique in 
these two eras compared is another consideration in addi- 
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tion to the fact that their current results with adjuvant 
fluorouracil are similar to those of others who did not use 
an adjuvant. The negative results from other adjuvant 
fluorouracil trials for colorectal cancer have been nicely 
summarized by Moertel." 

The rationale of adjuvant chemotherapy for human 
cancer is well established by animal model studies and 
clinical trials with some of our other cancers. The continued 
effort to establish the benefit of other innovative adjuvant 
programs for colorectal cancer is certainly warranted, but 
the findings reported here should establish the need for a 
control group without adjuvant chemotherapy of any kind 
in both eurrent and future trials. Also, this study again 
emphasizes the need for using a chemotherapeutic regimen 
in adjuvant therapy of a cancer that has a significant 
effect in patients with either established or recurrent 
cancer of the same type. 


Milton Donaldson, MD, William L. Lovett, MD, and B. W. Ruffner, MD 
assisted in the earlier portion of this clinical trial. Saul Kay, MD (Professor 
of Pathology, Medical College of Virginia), and M. Shannon Allen, MD 
(Professor of Pathology, University of Virginia), reviewed the pathologic 
material. Tina Bear and Barbara Satterwhite assisted in collecting data and 
Roger Flora, PhD (Associate Professor of Biometry, Medical College of 
Virginia), performed the statistical evaluation of the data reported. 
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Hepatic Blood Flow Measurement 


Joseph L. Nxumalo, MD; Masaaki Teranaka, MD; Worthington G. Schenk, Jr, MD 


è Although many experimental studies have been made to 
determine the total hepatic blood flow in steady circulatory 
states, very few have been done in unsteady states of either 
circulatory overload or underload. In this experiment, a compar- 
ison is made between total hepatic blood flow measured by the 
single injection of indocyanine green and the electromagnetic 
flow methods in the dog, in which circulatory overload was 


induced by dextran 40 infusion. While there was close correla- 


tion between the values obtained by the two methods in normal 

dogs, following dextran infusion the indirect indocyanine green 

method overestimated hepatic blood flow by 4096 to 6096, using 

the electromagnetic method as a comparison standard. The 

reason for this discrepancy is not elucidated by these studies. 
(A[ch Surg 113:169-172, 1978) 


| iced little investigation has been made into the 
validity of indocyanine green clearance method for 
total hepatic blood flow measurements during abnormal 
flow states. Recently, we have observed the potential 
inaecuracy of the indocyanine green clearance extraction 
method using the electromagnetic flow method as the 
standard during hemorrhagic shock in dogs. In such 
abnormal low flow states as following rapid exsanguina- 
tion, the indocyanine green method underestimated the 
actual instantaneous electromagnetic flow value by about 
30%. This experiment was carried out to check the accuracy 
of the indirect method in another abnormal circulatory 
state, ie, a high flow state induced by infusion of low 
molecular weight dextran solution in normal saline. 
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PRELIMINARY STUDIES 


A pilot study was carried out to determine the effect of dextran 
40 infusion on both arterial and hepatic venous plasma indo- 
cyanine green concentration decay eurves. After a single injection 
of indocyanine green (0.5 mg/kg), arterial and hepatic vein blood . 
samples were taken every 30 seconds for three minutes and then 
every two minutes for 21 minutes. The animals then received a 
rapid infusion of 2.0% of body weight dextran 40 infusion over 30 
minutes. Second and third indocyanine green injections were 
given at 20 and 60 minutes after and blood samples taken as 
described above. 


RESULTS 


Figure 1 shows representative paired dye concentration 
decay curves. This pilot study shows that even after 
dextran 40 infusion induced a high-output overload 
unsteady state; the hepatic venous and arterial indo- 
cyanine green decay curves are almost linear and essen- 
tialy parallel during the period under study. At 60 
minutes, however, the slope of the decay curve is "flat- 
tened." 


MATERIALS AND METHODS 
Simultaneous Measurements 
of Total Hepatic Blood Flow 


Fourteen healthy adult mongrel dogs weighing 19.8 to 20.2 kg 
were used in this experiment. All dogs were fasted for 18 hours. 
Animals were anesthetized with pentobarbital sodium adminis- 
tered intravenously, with an average dose of 30 mg/kg of body 
weight. After endotracheal intubation, respiration was main- 
tained using a respirator on room air. 

Polyethylene cannulas were introduced into the common carotid 
artery and the superior vena cava via the right jugular vein. The 
carotid artery cannula was connected to a pressure transducer for 
the measurement of arterial blood pressure. The superior vena 
cava was the site of the dye injection and rapid infusion of dextran 
40. The technique for insertion of the catheter into an hepatie vein 
was discussed in our previous report.' Continuous flow on gentle 
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Fig 1.—Effect of dextran 40 infusion on indocyanine green (ICG) 


decay curves before infusion (left), 20 minutes after infusion 
(center), and 60 minutes after infusion (right). 


aspiration confirmed good positioning. A slow (0.5 ml/min) saline 
infusion was used to keep it patent. All other catheters were 
flushed with normal saline solution when necessary to ensure 
patency. 


Direct Flow Measurements 
by Electromagnetic Flowmeters 


Through a laparotomy incision, the hepatic artery and portal 
. vein were isolated, preserving the hilar nerve plexus. The gastro- 
duodenal artery was ligated. Suitable flow probes were placed 
around these vessels and connected to electromagnetic flowme- 
ters. Nylon snares were passed around the hepatic artery and both 
portal vein branches distal to the flow probes to obtain "zero" 
reference by total occlusion. Continuous blood flow measurements 
were made using a two-channel square wave electromagnetic 
flowmeter and direct writing recorder. The "zero" readings were 
obtained at the end of each series of blood sample collections. Total 
hepatic blood flow (THBF) was calculated as the sum of hepatie 
arterial flow (HAF) and portal vein flow (PVF) recorded simulta- 
neously. 


Indirect Flow Measurement 
by a Single Injection Method of ICG 


A single injection of 0.5 mg/kg of body weight of indocyanine 
green was made into the superior vena cava. After five minutes, 
five sets of blood samples were collected at three-minute intervals 
from the arterial and hepatic venous lines simultaneously, and the 
dye concentration measured.’ Two groups of dogs were studied. 

Group A.—Eight dogs were included in this group. The first 
simultaneous measurement of THBF was made as described 
above, with the animal in a stable state before infusion. Rapid 
infusion of dextran 40 was then given (average, 1.1% of body 
weight) over 30 minutes. A second and third measurement were 
then made at 20 and 60 minutes after the infusion, respectively. 

Group B.—Six dogs were included in this group. After the first 
paired measurements of THBF, the dogs received 2.0% body 
weight of dextran 40 over a 30-minute interval. Twenty and sixty 
minutes later, indocyanine green was injected and paired 
measurements of THBF were then made. A comparison was then 
made between THBF calculated from indocyanine green curves 
and THBF estimated by the electromagnetic flowmeters and 
statistical analysis (linear regression technique methods) were 
used to analyze the results. 
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Fig 2.—Changes (expressed as percentage of control) caused by 
dextran 40 infusion amounting to 1% body weight (group A, 
broken line) and 2% body weight (group B, solid line). All ines * 
represent electromagnetic flow values. From top to bottom, 
graphs show blood pressure, cardiac output, Hepatic arterial 
(HAF) and portal venous (PVF) blood flows, and total hepatic 
blood flow measured by indocyanine green (lined blocks). 


RESULTS 


Figure 2 shows the results of changes in blood pressure, 
cardiac output, hepatic arterial blood flow, portal venous 
blood flow, and THBF between group A and group B 
throughout the period of the experiment and shown as a 
percentage change from the control values. The intervals 
when simultaneous indocyanine green measurements were 
made are shown as shaded areas. 


Group A 


The broken lines in Fig 2 are the changes in blood 
pressure (BP), cardiac output, hepatic arterial blood flow 
(HAF), portal vein blood flow, and THBF measured by the 
electromagnetic flowmeters following the infusion of 1.1% 
body weight dextran 40. All show an increase from the 
control value. The indocyanine green method is shown to 
overestimate the electromagnetic flow value at 20 and 60 
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THBFemf, ml/kg/min 


. Fig 3.—Correlation between total hepatic blood flow estimated by electromagnetic flowmeters (THBFemf) and 
calculated from indocyanine green curves (THBFicg). Left, Before infusion of 1.1% body weight dextran 40. 
.. Center, 20 minutes after infusion of 1.1% body weight dextran 40. Right, 60 minutes after infusion of 1.1% body 
. weight dextran 40. Solid line shows least squares regression line, broken line is line of identity. Good correlation 
. before infusion contrasts sharply with poor correlation at 20 and 60 minutes, respectively. | 
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Fig 4.—Correlation between total hepatic blood flow estimated by electromagnetic flowmeters (THBFemf) and 
calculated from indocyanine green curves (THBFicg). Left, Before infusion of 2% body weight dextran 40. 
Center, 20 minutes after infusion of 2% body weight dextran 40. Right, 60 minutes after infusion of 2% body 


= 


weight dextran 40. Solid line shows least squares regression line; broken line is line of identity. There is poor 


correlation between THBFemf and THBFicg, again, at 20 and 60 minutes after infusion. 
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minutes after the end of the infusion. The correlation 
between THBF obtained by the indocyanine green method 


.(THBFieg) and THBF measured by the electromagnetic 


flowmeters (THBFemf) is apparent in the control before 
infusion. The mean of individual THBFicg/ 
THBFemf x 100 ratio increases from 97 in the control to 
127 at 20 minutes and 152 at 60 minutes after the infusion. 
Figure 3 demonstrates the good correlation between 
THBFieg and THBFemf before the dextran infusion and 
the poor correlation at 20 and 60 minutes, respectively, 
after dextran infusion. 


Group B 


The animals in this group received a dextran infusion 
amounting to 2.076 body weight. The solid lines in Fig 4 
show the changes in each circulatory variable. It is worthy 
of note that the cardiac output (CO) and the portal venous 
flow (PVF) both more than doubled. However, the ratio of 
PVF/CO or HAF/CO remained almost the same through- 
out the experiment. The overestimation of THBFicg 


compared with THBFemf is apparent. The mean of indi- 


vidual ratios THBFicg/THBFemf x 100, while 104 in the 
control, rises to 167 at 20 minutes and to 149 at 60 minutes 
after the infusion. Figure 4 again shows the good correla- 
tion between THBFicg and THBFemf before dextran 
infusion, which contrasts sharply with poor correlation at 
20 and 60 minutes after dextran infusion. 


COMMENT 


The accuracy of measurements of total hepatic blood 
flow using the indocyanine green clearance technique, 
especially in unsteady circulatory states, has been ques- 
tioned by many investigators. "* As far as we know, no 
study has been made comparing TH BF as measured by the 
electromagnetic flow method against the usual clinical 
indocyanine green clearance method in man or animal 
following dextran 40 infusion and inducing a high output 
state. 

The results of our study indicate an overestimation of 
total hepatic blood flow by the indocyanine green method, 
compared with the electromagnetic method in this high- 
output state model. It would appear that volume expansion 
alone cannot explain the considerable hemodynamic 
changes observed in the present study, because the ratios 
of PVF/CO and HAF/CO remain more or less constant 
throughout the experiment. The significant changes in 
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hematocrit levels (from 44.0% to 30%) following the 
dextran 40 infusion could be expected to change the flow 
properties of the blood.’ Be that as it may, these hematocrit 
level changes would be expected to produce an electromag- 
netic flow value slightly higher than the true value, further 
suggesting that the indocyanine green value is actually 
higher than that recorded in this experiment. 

The puzzling fact about our findings is why the total 
hepatic blood flow, as measured by the indocyanine green 
clearance method, would seem larger than that measured 
by the electromagnetic flow method. One possible explana- 
tion for this phenomenon could be a decreased extraction 
ratio after dextran infusion. This seems apparent in the 
preliminary studies and could either be due to the dextran 
per se on cells blocking or competing with the indocyanine 
green uptake, or to an increase in shunting blood flow as it 
passes through widened sinusoidal spaces in the portal bed. 
This theory would also imply decreased transit time in this 
high flow state. 

In a similar comparative study of cardiac output, Jacobs 
et al^ asked the same question concerning accuracy of the 
indocyanine green technique at high flows. Using a 
mechanical model, they found that, while the electromag- 
netic flowmeter never varied more than 10.8% from the 
actual values, all the indocyanine green values were higher 
than the actual blood flow. No explanation was apparent to 
them for the large error, especially at high flows. 


Nonproprietary Name and 
Trademarks of Drug 


Dextran 40—Gentran 40, LMD, Rheomacrodex, Rheotran. 
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Every day, healthy people 


. leave the hospital- 
carrying resistant staph. 





*Ross, S. et al.: JAMA 229:1075 (Aug. 19) 1974. 


BRIEF SUMMARY OF PRESCRIBING INFORMATION 


Combined Prostaphlin* (oxacillin sodium) 
Capsule and Oral Solution (11) PROSTAPHLIN 9/11/75 


For complete information, consult Official Package 
Circular 
Indications: Although the principal indication for oxacillir 
sodium is in the treatment of infections due to penicilli 
nase-producing staphylococci, it may be used to initiate 
therapy in such patients in whom a staphylococcal infec 
tion is suspected. (See Important Note below.) 

Bacteriologic studies to determine the causative or- 
ganisms anda their sensitivity to oxacillin sodium should 
be performed 
Important Note: When it is judged necessary that treat- 
ment be initiated before definitive culture and sensitivity 
results are known, the choice of oxacillin sodium should 
take into consideration the fact that it has been shown tc 
be effective only in the treatment of infections caused by 
pneumococci, Group A beta-hemolytic streptococci and 
penicillin G-resistant and penicillin G-sensitive 
staphylococci. If the bacteriology report later indicates 
the infection is due to an organism other than a penicillir 
G-resistant staphylococcus sensitive to oxacillin sodium 
the physician is advised to continue therapy with a drug 
other than oxacillin sodium or any other penicillinase- 
resistant semisynthetic penicillin 

Recent studies have reported that the percentage of 
staphylococcal isolates resistant to penicillin G outside 
the hospital is increasing, approximating the high per- 
centage of resistant staphylococcal isolates found in the 
hospital. For this reason, it is recommended that a 
penicillinase-resistant penicillin be used as initial therapy 
for any suspected staphylococcal infection until culture 
and sensitivity results are knowr 

Oxacillin sodium is a compound that acts through a 
mechanism similar to that of methicillin against penicillir 
G-resistant staphylococci. Strains of staphylococci resis- 
tant to methicillin have existed in nature and it is known 
that the number of these strains reported has been in- 
creasing. Such strains of staphylococci have been ca- 
pable of producing serious disease, in some instances 
resulting in fatality. Because of this, there is concern that 
widespread use of the penicillinase-resistant penicillins 
may result in the appearance of an increasing number of 


staphylococcal strains which are resistant to these 
penicillins 

Methicillin-resistant strains are almost always resistant 
to all other penicillinase-resistant penicillins (cross- 
resistance with cephalosporin derivatives also occurs 
frequently). Resistance to any penicillinase-resistant 
penicillin should be interpreted as evidence of clinical 
resistance to al pite of the fact that minor variations 
Inn vitro sensitivity may be encountered when more 
than one penicillinase-resistant penicillin is tested against 
the same strain of staphylococcus 
Contraindications: A previous hypersensitiv 
to any penicillin ontraindicati 
Warning: Serious and occasionally fatal t ypersensitivity 
(anaphylactoid) reactions have been reported in patients 
on penicillin therapy. Although anaphylaxis is more fre 
quent following parenteral therapy it has occurred in pa- 
tients on oral penicillins. These reactions are more apt to 
occur In individuals with a history of sensitivity to multiple 
allergens 

There have been well documented reports of individu- 
als with a history of penicillin hypersensitivity reactions 
ut 


n $ - 


who have experienced severe ! /Dersens ity reactions 
1 


ty reaction 


when treated with a cephalosporin. Before therapy with a 
penicillin, careful inquiry should be made concerning 
previous hypersensitivity reactions to penicillins, 
cephalosporins, and other allergens. If an allergic reac- 
tion occurs, the drug should be discontinued and the pa- 
tient treated with the usual agents e.g., pressor amines 
antihistamines and corticosteroid: 
Precautions: Penicillin should be used with caution in 
individuals with histories of significant allergies and/or 
asthma i 

The possibility of bacterial and/or funga yergrowth 
should be kept in mind during long-term therapy. If over- 
growth of resistant organisms occurs, appropriate mea- 
sures should be taken 

As with any potent drug periodic assessment of organ 
system function, including renal, hepatic. and 4 
hematopoietic, should be made dur ng long-term 
therapy l 

Experience in premature and newborn infants is lim- 
ited. Caution should be exercised in administration of the 
drug to such patients and frequent evaluation of organ 


system function is recommended 








Safety for use in pregnancy has not been established 
Adverse Reactions: The hypersensitivity reactions re 
ported are skin rashes, urticaria, serum sic 
anaphylactic reactions. Oral lesions such as alossitis and 


stomatitis have been reported. Fever, eosinophilia oral 





and rectal moniliasis have also been reported. Hemolytic 
anemia, transient neutropenia with evidence of granulo 
cytopenia or thrombocytopenia, neuropathy, and neph 
rotoxicity (oliguria, albuminuria, hematuria, pyuria, and/or 
cylindruria) are infrequent and usually associated with 


high doses of parenteral penicillin 


In some newborns and infants receivit ) high doses of 
oxacillin sodium (150 to 175 mg./Kg./day), transient 


hematuria, albuminuria, and azotemia have been encour 
tered. Although the causal relationship is not entirely 
clear, infants and newborns treated with hiah doses of 
the drug shou 
impairment 
One patient developed granulocytopenia while receiv 
ing intravenous oxacillin sodium and vancomycin. The 
blood count returned to normal after both dru ]S were 
discontinued. Another patient w reported to have 
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sodium. These counts were made while the patient was 
moribund. Thrombophlebitis has occurred in a small per 
centage of patients after intravenous therap 
Usual Oral Dosage: Adults: 250 to 500 mg. a 4h. or 


q.6h. Children: 12.5 mg./K 3./q.6h. Administer on empty 
stomach for maximum absorptior 


Usual Parenteral Dosage: Adults: 250 to 500 mg. q.4t 
or q.6h. Children: 12.5 mg./Kg./q.6h. Children weighing 
40 Kg. or more should receive the adult dose 

N.B.: INFECTIONS CAUSED BY GROUP A BETA 
HEMOLYTIC STREPTOCOCCI SHOULD BE TREATED 
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FOR AT LEAST 10 DAYS TO HELP PREVENT THE OC 
CURRENCE OF ACUTE RHEUMATIC FEVER OR ACUTI 


GLOMERULONEPHRITIS 
Supplied: Capsules—250 and 500 ma. in bottles of 48 


and 100. Injectable—250 ma., 500 ma., 1 Gm., 2 Gn 
and 4 Gm. dry filled vials for IM/IV use. For Oral Solutior 
—100 ml. bottles, 250 mqg./5 ml tutec 


A.H.F.S. Category 8:12.16 
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infection... 


L] more than a decade of clinical experience indicates the effectiveness of Kantrex® 
(kanamycin sulfate) in patients with peritonitis or peritoneal contamination. 

O Kantrex administration during surgery, or instillation post-op provides immediate 
contact with the site of existing or potential infection—permits higher local con- 
centrations than can be achieved with systemic use, without increased risk 


of toxicity. 


CL] absorption with intraperitoneal instillation of Kantrex is about the same as with 
intramuscular use, while absorption by irrigation is considerably less. High tran- 
sient peritoneal concentrations have not resulted in any local tissue reactions. 


Lj Kantrex—a preferred antibiotic with a precise mode of administration for patients 
with peritoneal soilage or peritonitis. Of course, Kantrex should not be used for 
irrigation or instillation in a routine prophylactic manner; its use is recommended 
only following exploration for established peritonitis or after peritoneal con- 
tamination due to fecal spill during surgery. 


DOSAGE FOR INTRAPERITONEAL USE 

KANTREX for irrigation 

e Dilute contents of 500 mg. vial in 200 ml. Sterile Water for Injection. 

e The resultant 0.25% solution (2.5 mg./ml.) may be used as an irrigant. 

KANTREX for I.P. instillation 

€, Adults: 500 mg. diluted in at least 20 ml. sterile distilled water. 

€ Children: 7.5 mg./Kg. diluted in at least 20 ml. sterile distilled water. 

e The above dosages have been repeated every 12 hours for up tc 3 days. 

è Total daily dosage by all routes should not exceed 1.5 Gm. for adults, or 15 

. mg./Kg. for children. 

e Instill solution through polyethylene tube sutured into wound at closure. If 
possible, postpone instillation until patient has fully recovered from effects of 
anesthesia or muscle-relaxing drugs. 

e Adjust dosage interval by ‘‘creatinine X 9"' formula for patients with impaired 
renal function.* 

"e.g.: If serum creatinine is 2 mg./100 ml., multiply by 9; interval between 

Kantrex doses is 18 hours. 


BRIEF SUMMARY OF PRESCRIBING INFORMATION 
COMBINED KANTREX® INJECTION AND PEDIATRIC INJECTION 
(kanamycin sulfate injection) 


For complete information, consult Official Package Circular. (12) 6/25/75 


Warning: The major toxic effect of parenterally administered kanamycin sulfate 
is its action on the auditory portion of the eighth nerve. High frequency deafness 
usually occurs first and can be detected by audiometric testing. Tinnitus or 
vertigo may occur and are evidence of vestibular injury and impending bilateral 
irreversible deafness. 

In patients with impaired kidney function, the risk of severe ototoxic reactions 
and permanent deafness is sharply increased. In such cases, the daily dosage 
should be reduced and the interval between doses lengthened. If there is 
evidence of progressive renal dysfunction (increasing NPN, BUN, creatinine 
or oliguria) during therapy, audiometric tests are advised and discontinuation 
of the drug should be considered. 

Older patients and patients receiving a total dose of more than 15 Gm. of 
kanamycin sulfate should be carefully observed for signs of eighth nerve damage. 

Infants and children generally tolerate the drug well; and when the recom- 
mended precautions are followed, the incidence of toxic reactions is low. 

Neuromuscular paralysis with respiratory depression may occur when kana- 
mycin sulfate is administered intraperitoneally concomitantly with anesthesia and 
muscle-relaxing drugs. Although there have been isolated reports of respiratory 
depression following intraperitoneal instillation of kanamycin, there is no 
conclusive proof that this side effect can be produced with recommended doses 
of the drug. 

The concurrent systemic use of other ototoxic and/or nephrotoxic drugs, par- 
ticularly streptomycin, polymyxin B, polymyxin E (colistin), neomycin, 
gentamicin, and viomycin should be avoided. 

The administration of kanamycin sulfate and rapid acting diuretic agents, e.g. 
ethacrynic acid, furosemide, meralluride sodium, sodium mercaptomerin, and 
mannitol (particularly when the diuretic is given intravenously) may cause 
irreversible deafness. Concurrent use of these agents should be avoided. (See 
"Adverse Reactions.’’) 


Usage in Pregnancy: Safety of this drug in human pregnancy has not been 
established. 


leads to peritoneal 

















ntes 
MECON IM. / EM. 


for intraperitoneal use/a surgical adjunct. 





Contraindications: A history of hypersensitivity to the drug. Prior auditory 
damage by kanamycin or other potentially ototoxic agents may be a contra- 
indication if effective, alternative therapy is available. 

THIS DRUG IS NOT INDICATED IN LONG-TERM THERAPY (e.g. Tuberculosis) 
BECAUSE OF THE OTOTOXIC HAZARD WITH EXTENDED ADMINISTRATION. 


Warning: See ''Warning" box above. 


Precautions: Obtain audiograms before and during therapy in patients with 
renal dysfunction when treatment lasts more than 5 days. Stop Kantrex (kanamy- 
cin sulfate) if tinnitus or hearing loss occurs. Hydrate patients to prevent 
chemical irritation cf the renal tubules. Assess renal function periodically, both 
before and during therapy. If signs of renal irritation occur (casts, cells, pro- 
teinuria), increase hydration and reduce the dosage or the frequency of dosage 
if necessary. In azotemic patients, the frequency (in hours) of doses may be 
obtained by multiplying the serum creatinine by 9. If azotemia or oliguria occurs, 
discontinue therapy. Mycotic or bacterial superinfection may occur. 


Adverse Reactions: Nephrotoxicity—albuminuria, presence of white and red 
cells, granular casts, azotemia and oliguria have been reported. 
Ototoxicity—see box warning. 
Irritation or pain at the injection site, skin rash, drug fever, headache and 
paresthesias. 


Dosage and Administration: The usual dose is 7.5 mg./Kg./12 hours I.M. or I.V. 
The average adult dose is 1 Gm. daily. The maximum adult total daily dose 
should not exceed 1.5 Gm. by all routes of administration and the total amount 
administered should not exceed 15 Gm. 

The intravenous route is used only if intramuscular administration is not 
feasible. The 0.5 Gm. dose is added to the 200 ml. of sterile diluent and 
administered 60 to 80 drips/minute. 

When used as intraperitoneal instillation, the above dose is diluted in 20 ml. 
of sterile diluent. If possible, instillation should be postponed until after patient 
is fully recovered from effects of anesthesia and muscle-relaxing drugs. 

As aerosol treatment, 250 mg. of Kantrex is diluted with 3 ml. of physiological 
saline and nebulized. 

Kantrex Injection in concentrations of 0.25 per cent (2.5 mg./ml.) has been 
used satisfactorily as an irrigating solution in abscess cavities, pleural spaces, 
peritoneal and ventricular cavities. 


Supplied: Rubber capped vials as a ready-to-use sterile aqueous solution in 
two concentrations: 0.5 Gm. in 2 ml., 1.0 Gm. in 3 ml., Pediatric Injection 
75 mg. in 2 ml. 
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PN, Malament M, Bellingham C: Surgical wound irrigation: Kanamycin sulfate 
versus saline. Urology 3:63-66, January 1974. 7. Bingham R, Fleenor WH, 
Church S: The local use of antibiotics to prevent wound infection. Clin Orthop 
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Muscle and Subcutaneous Oxygen Tension 


Measurements by Mass Spectrometry After Sympathectomy 


Malcolm O. Perry, MD, Jureta Horton 


® Utilizing the mass spectrometer, tissue oxygen tension 
(TPo.) in the resting state was measured in the extremities of ten 
dogs before and after lumbar sympathectomy. Although there 
was considerable variation between individual dogs, significant 
changes in tissue oxygenation were not consistently obtained in 
the group as a whole, although femoral arterial blood flow 
increased in all animals. Using TPo, changes to estimate perfu- 
sion, no significant increase in nutritive flow could be demon- 
strated. 

(Arch Surg 113:176-178, 1978) 


lood flow in the sympathectomized extremities of dogs 
has been studied by examining the distribution of 
radioactively labeled microspheres and some of these 
studies indicate that precapillary arteriovenous shunts are 
opened by sympathetic ablation.’ It has been suggested 
that if these shunts are large, the increase in total blood 
flow would not effectively increase tissue perfusion, and in 
fact might produce a decrease in nutritive blood flow to 
muscle and subcutaneous tissue.’ 

Measurements of tissue oxygen tension (TPo;) by mass 
spectrometry may be employed to evaluate perfusion of 
muscle and subcutaneous tissue.** The amount of molec- 
ular oxygen in tissue is determined by a number of 
interrelated factors, particularly the rate of delivery of 
oxygenated arterial blood to the tissues, the rate at which 
oxygen leaves the blood, the consumption of oxygen, and 
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the coefficient of oxygen diffusion. With a constai 
arterial Po, (Pao.) and with the muscles at rest, a 10 
reduction in cardiac output causes muscle Po, to fall, bi 
recovery of adequate perfusion restores tissue oxyge 
tension.” 

If large arteriovenous shunts are opened by sympathe 
tomy and a major decrease in muscle perfusion occurs, 
reduction in TPo, might be expected. Using mass spe 
trometry, measurements of subcutaneous and musc 
oxygen tension were obtained in a group of animals in tl 
resting state before and after sympathectomy im : 
attempt to assess local changes in oxygen tension al 
perfusion. 


SUBJECTS AND MATERIALS 


Ten mongrel dogs weighing between 10 and 25 kg we 
anesthetized with pentobarbital and ventilated with a piston-ty 
respirator that delivered room air, 10 ml/kg, at 10 liters/min. T 
femoral vessels were exposed and catheters threaded via sm 
muscular branches into the common femoral artery and vein f 
blood sampling. The arterial line was connected to a strain gaug 
and pressure continuously recorded on a polyviso recorder. A fitt 
electromagnetic flowmeter was placed on the femoral artery { 
blood flow measurements. Arterial and venous blood Po., Pco,, p 
and hematocrit level determinations were performed on blo 
samples obtained every 30 minutes. 

The mass spectrometer was calibrated for oxygen and carb 
dioxide. The sampling cannulae (2 mm) were inserted into t 
subcutaneous tissue below the knee and into the calf muscle of t 
extremity, and TPo, continuously recorded. Once baseline vah 
were obtained, response of the system was tested by addi 
oxygen to the inspired air, increasing the arterial blood ł 
sufficiently to also increase tissue Po. The dogs were th 
returned to room air ventilation and no further oxygen was adc 
to inspired air. When baseline values were reestablished, 1 
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Fig 1.—In ten dogs, femoral arterial blood flow was measured with 
an electromagnetic flowmeter before and after lumbar sympa- 
thectomy and an increase was observed in each animal after 
sympathetic ablation. 
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Fig 3.—Pattern noted in this dog was usually seen. Tissue Po, was 
relatively unchanged by sympathectomy. 


abdomen was opened through a midline incision and the lumbar 
sympathetic chain exposed bilaterally, but not disturbed. For 
control purposes, each animal was then studied for 60 minutes 
prior to sympathetic ablation. Measurements of arterial blood 
flow, muscle oxygen tension (MPo,) and subcutaneous oxygen 
tension (SPo,) were continued during the control period and for 90 
minutes after sympathectomy. 

After baseline measurements were stable," lumbar sympathec- 
tomy was performed. Although only one limb of each dog was 
studied, to ensure complete sympathetic denervation and inter- 
rupt crossing fibers, bilateral lumbar sympathectomy was 
chosen. 


RESULTS 


Following sympathectomy, femoral arterial blood flow 
increased in all animals (Fig 1). The smallest increase was 
approximately 40% above the control value, but in three 
dogs, blood flow doubled. Blood pressure was not altered 
significantly during the experiment. 
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Fig 2.—Relatively high tissue Po, was noted initially in this dog. 
Following sympathectomy, muscle Po, declined, but no increase 
in subcutaneous Po, tension was seen. 
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Fig 4.—Muscle Po, fell sharply in one dog following sympathec- 
tomy and subcutaneous Po, rose transiently, then declined 
slightly below control levels. 


Fig 5.—Combined tissue Po, index (tissue Po,/Pao.) of group fell 


slightly after sympathectomy, but this was not statistically signifi- 
cant. 
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The hematocrit levels varied from 39% to 59% among the 
group, with an average of 45%. Arterial blood Pco,, venous 
blood Pco., and tissue Pco, levels did not vary significantly, 
and a substantial alteration in arterial blood pH did not 
develop in any animal. 

Although there was considerable variation in TPo, 
between animals during the 60-minute control period after 
exposing the sympathetic chain, each dog's condition 
remained stable. Tissue Po, and arterial blood flow did not 
change significantly during this period. If the baseline 
TPo, prior to sympathectomy was high (over 50 mm Hg), 
there was a tendency for it to fall slightly after sympathec- 
tomy (Fig 2). These changes were not statistically signifi- 
eant. In most animals, the TPo, remained relatively 
unchanged (Fig 3). In only one dog was there suggestion of 
a shift in perfusion from muscle to subcutaneous tissue, 
and this was not sustained (Fig 4). Muscle Po, fell sharply 
in this dog. Following sympathectomy, the ipsilateral 
femoral arteriovenous oxygen difference decreased some- 
what, but the changes were not statistically significant. 

In order to correlate TPo, and Pao, a Po, index was 
constructed by dividing each tissue oxygen tension value 
by the simultaneously measured arterial Po.: 

TPo, index = MPo,/Pao. or SPo./Pao.. 

The indices from all animals were combined and the 
results are depicted in Fig 5. Although there was a trend 
for the overall index to fall after lumbar sympathectomy, 
this was not statistically significant. A significant increase 
in tissue oxygen tension was not produced by sympathec- 
tomy in these experiments, nor was a major shift in 
perfusion from muscle to subcutaneous tissue demon- 
strated. 


COMMENT 


As pointed out by Greene,’ tissue oxygen tension cannot 
accurately be represented by a single mathematical figure. 
At the capillary level, TPo, is inversely related to the 
distance of the tissue from a patent capillary, and oxygen 


tension within a capillary decreases toward the venular 


end. Therefore, TPo, is a function of the radial distance 
from the capillary, and of the longitudinal distance along 
the vessel In vivo measurements of TPo, represent 
average figures, but because one of the major determi- 
nants of tissue oxygen is the rate of delivery of arterial 
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blood, a fall in perfusion may cause TPo, to fall if Pao, : 
oxygen utilization remain constant.’ Furuse and his as 
ciates* demonstrated that a 10% reduction in cardiac out; 
could be detected by monitoring MPo.. Changes in mus 
Pco, were not as useful, because this index changed o 
after cardiac output was reduced below 40% of control. 

The eurrent study of tissue oxygenation did not exp 
arteriovenous shunting, although there was a tendency 
MPo, to fall in three animals, and in two dogs, SPo, rc 
None of these changes was statistically significant e 
perhaps this reflects the many factors influencing tis: 
oxygenation. No significant change could be found wl 
TPo, and Pao, were correlated, despite the considera 
inerease in femoral arterial blood flow, thus suggest 
that nutritive flow was not increased. 

Delaney and Scarapino, using labeled mierosphe: 
performed canine studies in which they found that sym 
thectomy increased total blood flow, but opened arte! 
venous shunts.’ This postsympathectomy shunt v 
approximately 18% and persisted for at least three mon 
in these dogs. If a significant volume of blood is shun 
into superficial veins and a major decrease in mus 
perfusion occurs, a reduction in MPo, might be expect 
With a severe inflow block and fixed arterial supply, t 
could conceivably produce disturbances in cellular oxyg 
ation and perhaps accentuate local ischemia.* 

Cronenwett and Lindenauer, also using microsph 
techniques, demonstrated in six dogs increased arterio 
nous shunting after sympathectomy.’ The shunt fract 
increased from 3.8% to 32%, but capillary flow v 
unchanged. Increased shunting was also suggested 
narrowed femoral arteriovenous oxygen differences. TI 
concluded that nutritive flow was not increased by sym 
thectomy. 

In these experiments, as in many others, there i: 
considerable increase in femoral arterial blood flow af 
lumbar sympathectomy.’ No significant increase in tis; 
oxygen tension could be demonstrated and no shifts 
perfusion from muscle to subcutaneous tissue were idet 
fied. These findings are consistent with the microsph 
studies and suggest that increased femoral arterial bl 
flow in the acutely sympathectomized dog limb is larg 
the result of increased arteriovenous blood flow. 
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' Benign Polypoid Adenoma 


of the Ampulla of Vater 


Treatment by Double Sphincteroplasty 


Joseph P. Archie, Jr, MD, Harry M. Murray, Jr, MD 


€ A patient with a symptomatic duodenal polyp was found at 
operation to have a 4 cm diameter adenomatous polyp of the 
ampulla of Vater, with both the common bile duct and pancreatic 


| duct passing through the stalk and emptying from the polyp. The 


polyp was excised at the base of the stalk, and the two ducts 

reconstructed by a double spincteroplasty technique. The post- 

operative course and 21⁄2 year follow-up have been uneventful. 
(Arch Surg 113:180-181, 1978) 


por are the most frequently occurring benign tumor 
of the duodenum. However, benign ampullary polyps 
have only rarely been reported,” are usually small, and do 
not involve the bile and pancreatic ducts. We describe the 
treatment of a patient with a symptomatic large polyp of 
the ampulla of Vater with both the common bile duct and 
the pancreatie duct passing through the stalk of the 


polyp. 
REPORT OF A CASE 


A 57-year-old woman with exacerbations of nausea and post- 
prandial vomiting was admitted for evaluation. An upper 
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gastrointestinal x-ray series with hypertonic duodenograph 
demonstrated an intraluminal mass in the second portion of tł 
duodenum. Endoscopy demonstrated a cauliflowered-appearing 
to 5 em diameter mass that was soft and pliable, and the biops 
specimen was interpreted as "benign intestinal mucosa, no tufn: 
seen." 

On Nov 8, 1974, exploratory laparotomy was performed throug 
a right-sided subcostal incision. There was a palpable soft mass 1 
the second part of the duodenum. A longitudinal duodenotom 
exposed a mass approximately 4 em in diameter on a short pedicl 
Because the ampulla of Vater could not be identified, a cathet: 
was placed in the gallbladder via a 3-0 silk purse-string suture, ar 
an infusion of sterile normal saline begun under gravity pressur 
Bile-colored fluid drained from the polyp, the orifice was ident 
fied, and a 5 F polyethylene catheter was passed retrograde in 
the stalk of the polyp and into the common bile duet (Figure). TI 
mucosal reflection at the stalk of the polyp was then dissect 
sharply and both the common bile duct and pancreatic duct we 
identified penetrating the stalk. Both ducts were divided sharp 
at the level of the duodenal wall and the pancreatic duct w. 
cannulated with a 3 F catheter. A double sphincteroplasty ty] 
reconstruction of the divided ducts was then performed (Figur: 
the common bile duct sphinteroplasty being approximately 1 cm 
diameter and through it, the pancreatic duct sphincteroplast 
approximately 6 mm in diameter. Following completion of tl 
sphincteroplasties, bile and pancreatic fluid flowed freely into t 
duodenum. The pathologie diagnosis was adenoma. The patien! 
postoperative course was uneventful and she has remain: 
without gastrointestinal symptoms in the 2% years since oper 
tion. 
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Common bile duct 


Pancriatic duct 


Catheter 
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Anatomy of common bile duct and pancreatic duct of polypoid adenomatous polyp of ampulla of Vater (left) 


and its management with double sphincteroplasty (ce 


EAr 


COMMENT 


E 


Benign ampullary polyps, although rare, may present 


with symptoms of duodenal obstruction, pancreatitis, or 
ampullary obstruction." It is difficult to differentiate 
them from malignant tumors of the ampulla, as well as 
e from other benign tumors of the duodenum, duodenal 
diverticuli, and villous tumors of the duodenum, in spite of 
modern diagnostic techniques such as angiography and 


endoscopy. This case illustrates a satisfactory technique of | 
management of an ampullary adenomatous polyp by 
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2 sphincteroplasty of the pancreatic and common bile 
ducts. Duodenal lesions may present differently at opera- 
tion and careful examination for both the pancreatic and 
common bile ducts should be carried out before assuming 
that they are not involved in a duodenal polyp. 
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inpost-surgical infections: 


e "broad coverage of the major areas of post-surgical infection due to 
susceptible organisms. See Indications on next page. 


e High Levels Present in Tissues and Fluidst 

Ancef? achieves high concentrations in bone, synovial fluid, skin and soft 
tissues (such as pleural fluid, peritoneal fluid and lymph nodes). Ancef® 
is also excreted in a microbiologically active form in urine. 


e High and Prolonged Serum Levels 

A single 1 gram IV injection produced a mean peak concentration of Ancef? 
of 190 mcg/ml in healthy adult volunteers. After 4 hours, levels of 16.5 
mcg/ml were still present. 


e IMorIV Dosage Flexibility 
The same dosage schedule can be used for both IM and IV administration. 


e Well TIolerated 
Most frequently reported adverse reaction is pain on injection. Please see 
next page for a complete list of reported adverse reactions. Use with caution 
in patients with penicillin or other allergies. 

p uet 

. Please see next page for a brief summary of prescribing information, 
including indications, contraindications, warnings, precautions, and 
adverse reactions. 

"FData on file, SK&F Medical Department. Tissue penetration is regarded as essential to therapeutic 


efficacy, but specific antibiotic tissue levels have not been directly correlated with specific 
therapeutic effects. 
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CEFAZOLIN SODIUM 


(LYOPHILIZED 
Injection: 250 mg, 500 mg, and 1 gram vials 


Before prescribing, see complete prescribing information in SK&F 
literature or PDR. The following is a brief summary. 


Indications: Ancef® (sterile cefazolin sodium, SK&F) is indicated 
in the treatment of the following serious infections due to sus- 
ceptible organisms. 

Respiratory tract infections due to Streptococcus (Diplococcus) 
pneumoniae, Klebsiella species, Hemophilus influenzae, Staphylococ- 
cus aureus (penicillin-sensitive and penicillin-resistant), and 
group A beta-hemolytic streptococci. 


Injectable benzathine penicillin is considered to be the drug 
of choice in the treatment and prevention of streptococcal infec- 
tions, including the prophylaxis of rheumatic fever. 


‘Ancef’ is effective in the eradication of streptococci from the 
nasopharynx; however, data establishing the efficacy of ‘Ancef’ 
in the subsequent prevention of rheumatic fever are not available 
at present. 


Genitourinary tract infections due to Escherichia col, Proteus mirab- 
ilis, Klebsiella species, and some strains of enterobacter and 
enterococci. 


Skin and soft-tissue infections due to S. aureus (penicillin-sensitive 
and penicillin-resistant) and group A beta-hemolytic strep- 
tococci and other strains of streptococci. 


Bone and joint infections due to S. aureus. 


Septicemia due to Str. pneumoniae, S. aureus (penicillin-sensitive 
and penicillin-resistant), P. mirabilis, E. coli, and Klebsiella species. 


Endocarditis due to S. aureus (penicillin-sensitive and penicillin- 
resistant) and group A beta-hemolytic streptococci. 


Appropriate culture and susceptibility studies should be per- 
formed to determine susceptibility of the causative organism to 
‘Ancet’. 


Contraindications: ' Ancef' is contraindicated in patients with 
known allergy to the cephalosporin group of antibiotics. 


Warnings: BEFORE CEFAZOLIN THERAPY IS INSTI- 
TUTED, CAREFUL INQUIRY SHOULD BE MADE CON- 
CERNING PREVIOUS HYPERSENSITIVITY REACTIONS 
TO CEPHALOSPORINS AND PENICILLIN. CEPHA- 
LOSPORIN C DERIVATIVES SHOULD BE GIVEN 
CAUTIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. 


SERIOUS ACUTE HYPERSENSITIVITY REACTIONS MAY 
REQUIRE EPINEPHRINE AND OTHER EMERGENCY 
MEASURES. 


There is some clinical and laboratory evidence of partial cross- 
allergenicity of the penicillins and the cephalosporins. Patients 
have been reported to have had severe reactions (including 
anaphylaxis) to both drugs. 


Antibiotics, including ‘Ancef’, should be administered cautiously 
: D2atlllaldhaed.eedaeeamneteatand enma farm nf allerev. nartic- 


Usage in Pregnancy — Safety of this product for use during preg- 
nancy has not been established. 


Usage in Infants — Safety for use in prematures and infants under 
one month of age has not been established. 


Precautions: Prolonged use of ‘Ancef’ may result in the over- 
growth of nonsusceptible organisms. Careful clinical observa- 
tion of the patient is essential. 


When ‘Ancef’ is administered to adults or children with low 
urinary output because of impaired renal function, lower daily 
dosage is required (see dosage instructions in the package 
literature). 

A false-positive reaction for glucose in the urine may occur with 
Clinitest? tablets; use glucose enzyme-type reagents. 

Adverse Reactions: The following reactions have been reported: 
Drug fever, skin rash, vulvar pruritus, eosinophilia, neutro- 
penia, leukopenia, thrombocythemia, and positive direct and 
indirect Coombs tests have occurred. Transient rise in SGOT, 
SGPT, BUN, and alkaline phosphatase levels has been observed 
without clinical evidence of renal or hepatic impairment. 
Nausea, anorexia, vomiting, diarrhea, and oral candidiasis (oral 
thrush) have been reported. Pain at the site of injection after o 
intramuscular administration has occurred, some with indura- 
tion. Phlebitis at the site of injection has been noted. Other reac- 
tions have included genital and anal pruritus, genital moniliasis, 
and vaginitis. 

Administration and Dosage: 'Ancef' may be administered intra- 
muscularly or intravenously after reconstitution. See the 
package literature for reconstitution procedures. 

See the package literature for dosage recommendations. 


How Supplied: 'Ancef' (sterile cefazolin sodium, SK&F)— 
supplied in vials equivalent to 250 mg., 500 mg. or 1 gram of 
cefazolin; in *Piggyback" Vials for intravenous admixture 
equivalent to 500 mg. or 1 gram of cefazolin; and in Pharmacy 
Bulk Vials equivalent to 5 grams or 10 grams of cefazolin. 


Smith Kline SFrench Laboratories 
Philadelphia, Pa. 





= 


Phantom Limb Pain and Psychological Preparation of the Patient for Amputation 


p te 
av - = 1 
V au LAY NM» wf d 
- , MOTA C aS. m HR US “oF 
ú f e 2$ A ps 
S . è 


Special Articles 


A Burning Issue 


George F. Solomon, MD, K. Michael Schmidt, PhD 


è Fantasies concerning an amputated limb can contribute to 
the occurrence of persistent phantom limb pain. We report a 
case in which burning pain perceived as located in the ampu- 
tated lower extremities was related to the patient's feelings about 
incineration of the removed limbs against her wishes. Hypno- 


. therapy involving elucidation of the fantasy and suggestion was 


successfully employed in this case and may be a helpful 
approach in other such cases. Importantly, adequate preparation 


. of the patient for amputation, including an awareness of 


concerns about the disposition of the limb, may help prevent 


pathological limb sensations. 


(Agch Surg 113:185-186, 1978) 


arkes’ quotes unpublished data of Seelig as finding 
that 35% of queried medical officers in limb fitting 


- centers believe that persisting pain in a phantom limb can 


be prevented by proper preparation or care of the patient 
at the time of the removal of the limb. This brief case 
report will illustrate the role that fantasies about the 
removed limb can play in the occurrence of phantom limb 
pain and stresses the importance of appropriate prepara- 
tion of the patient, including anticipation of such fantasies, 
in the prevention of this disability. Though estimates of 


. the prevalence of phantom limb pain vary greatly, most 


investigators agree that only a small percentage of ampu- 
tees suffer incapacitation and enduring phantom limb 
pain.’ Phantom pain, generally described as burning, twist- 


Accepted for publication July 25, 1977. 

From the Departments of Psychiatry, University of California at San 
Francisco, University of California at Los Angeles, and Valley Medical 
Center of Fresno (Calif), and the Fresno County Department of Health (Dr 
Solomon), and the Applied Human Development Corporation, Mountain 
View, Calif (Dr Schmidt). 

Reprint requests to PO Box 11867, Fresno, CA 93775 (Dr Solomon). 


Arch Surg— Vol 113, Feb 1978 


o. o. uM 


v * 
oy N 1 8 4 k * r 
ifa ta QUE Nar Oe EL x M IA. o- q 1e a^ "I a _ UP 





ing, cramping, or sharp, shooting, cyclic pain, is perceived — | 3 


as being in the vicinity of the absent extremity and is 
considered a pathological condition, whereas a nonpainful 
phantom limb is relatively normal following amputation. 
There appear to be personality correlates of occurrence of 
persisting pain in the phantom limb. Parkes’ patients were 
at the rigid end of an "adaptable/rigid" behavioral dimen- 
sion, implying dislike of and resistance to change, thus 
making coping with the life shifts made necessary by 
amputation more difficult. His patients also showed "com- 
pulsive self-reliance." For such individuals, the experience 
of relative helplessness and the need to rely on others, 
however loving, is a galling and humiliating experience. 
Three main theories attempt to explain the phantom 
phenomenon and the painful phantom.’ The peripheral . 
theory states that persisting sensations from nerve 
endings in the stump are assigned to those parts originally | 
innervated by the severed nerves. The central theory 


proposes that phantoms are due to conscious processes that — 


are more or less independent of sensory impulses from the 
periphery. Phantoms can then represent the constant 
features of the central representation of the sensory and 
motor systems, based on the body image that is built up in 
the early years of life from multiple postural, tactile, and 
visual sensory impressions. The mixed theory, combining 
peripheral and central theories, proposes that peripheral 
irritation stimulates internuncial neurons so that reverber- 
atory, self-perpetuating circuits are set up. If sensations 
are too painful and enduring, conscious inhibition is inef- 
fective. 

Psychiatric theories tend to relate the phantom to wish 
fulfillment resulting from the denial of the loss of a part, 
and pain is explained as resulting from denial of affect 
associated with the loss. Kolb? believes that the chronic 
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painful phantom limb represents an emotional response to 
the loss of an important body part that is significant in the 
patient’s relationship with others. Hostile feelings, with 
resulting guilt, develop toward those with whom the 
patient identifies as mutilating or mutilated and also 
toward those on whom he is dependent and whose rejection 
he fears. Pain may result from punishment for such hostile 
and guilty emotions. 

Amputation arouses fantasies of personal mutilation 
that are overcome by repression. Frazier and Kolb* report 
the case of a 14-year-old boy who suffered severe phantom 
limb pain following amputation of the lower extremity for 
osteogenic sarcoma. Under questioning by a psychiatrist, it 
was learned that a year previously, one of the patient’s 
schoolteachers had discussed amputations in class and had 
told a story of a man in whom stinging pain had developed 
in a phantom limb. The man was informed that if this 
amputated leg was disinterred, the cause of the pain would 
be found. This was done and ants were discovered 
burrowing into and stinging the amputated part. The pain 
ceased when the ants were removed and the leg was 
carefully reburied, according to the story. When inquiry 
was made as to what disposition the boy believed had been 
made of his own amputated extremity, he thought it had 
been burned. He was reassured otherwise. His complaints 
of pain and his wild overactivity subsided. The authors go 
on to summarize three factors that have been found to be 
important in the etiology of phantom pain, namely, unre- 
solved fantasies about the amputated limb, a previous 
morbid association with an amputee known to him, and 
overemphasis on bodily parts. 


REPORT OF A CASE 


The relationship of fantasies about the amputated limb to the 
etiology of phantom limb pain and the treatment of phantom pain 
by hypnosis are illustrated in the following case. A 32-year-old 
obese married woman with double amputation of the legs just 
below the hips sought hypnotic treatment for severe burning 
sensations perceived as located in the absent limbs. The patient 
eame for hypnotherapy because two years previously, she had 
dramatic but impermanent relief from the burning sensations 
following several hypnotic treatments. 

The amputations had occurred when the patient was 16 years 
old, as a result of complications following an automobile accident. 
Preoperatively, the patient had asked the surgeon what would 
happen to her amputated legs, and he replied that all amputated 
limbs are destroyed by burning. At the time, she indicated that she 
did not wish her limbs to be incinerated, but did not actually 
request that her legs be buried, as she desired. Postoperatively, she 
experienced phantom pain and burning in the missing extremi- 
ties. Gradually, she adjusted to her handicap, succeeded in effec- 
tively using prostheses, and eventually married. Symptoms grad- 
ually disappeared. 

At about 30 years of age, pelvic pain developed that led to two 
exploratory laparotomies, without discovery of any disease. Pelvic 
discomfort diminished, but severe burning sensations in the legs 
recurred that was intolerable and did not respond to analgesics. 
However, after several hypnotic treatments, she was able to relax 
profoundly, and the pain disappeared. During her last treatment, 
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she claims to have had her breasts fondled by the hypnotist while 
under a trance. (Quite possibly, this was a fantasy.) Though she did 
not return to the hypnotist, she remained symptom free for nearly 
two years, with no recurrence of pain. 

The patient denied any current stresses as related to the 
recurrence of the symptoms. She led an active social life and 
reported a satisfactory marital adjustment. Because of the success 
of the previous hypnotic treatment, she sought further hypnosis 
with a different therapist. Because of her concerns about sexuality 
during hypnotherapy, the male hypnotist was accompanied by a 
female psychologist. Initial sessions were devoted to suggestion of 
relaxation and suggestions that pain could be blocked out or 
reduced to tolerable amounts. The burning pain decreased. Hypno- 
therapy exploration was then conducted about her feelings 
concerning the loss of the legs. She reported the incident of the 
surgeon's remarks. She stated she would like to have had a funeral 
for her legs. She indicated that, were her legs buried somewhere, 
she would go and visit them. She indicated that, even though her 
legs are missing, she feels they are still with her and are an 
important part of her body. Several sessions followed in which the 
patient was approached as though she had legs and relaxation 
training of the missing legs was conducted, with reinforcement of 
the idea that the legs were with her in a spiritual sense, though 
they were not with her in the physical sense. She reported 
increased feelings of well-being and seemed to believe that, 
symbolically, her legs had been restored to her. Phantom pain and 
phantom sensations disappeared completely. Treatment was 
terminated after a total of ten sessions. Follow-up three years 
later revealed that there had not been any recurrence of symp- 
toms. 


COMMENT 


This case of burning phantom limb pain illustrates the 
role of unresolved mourning over limbs lost during adoles- 
cence, which were an essential part of the patient's body 
schema. Contributing to occurrence of phantom limb pain 
was the fantasy about the incinerated limbs, which had not 
been given a proper burial and for which adequate working 
through of the loss had not been provided. The oper&tinge 
surgeon failed to appreciate the significance of the 
patient's request that the limbs not be burned. Attention to 
the meaning of the limbs to the patient, understanding of 
the nature of their disposition, and the meaning of such 
disposition to the patient, with appropriate support for the 
working through of the process of loss, might prevent the 
occurrence, in some cases, of phantom limb pain. Hypno- 
therapy aimed at elucidation of fantasies about lost limbs 
and their disposition and the working through of such 
fantasies through appropriate, if belated, mourning can be 
a helpful approach to the treatment of persistent phantom 
limb pain. 
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Surgeons in the United States 


Praetice Characteristics 


Bernard S. Bloom, PhD; Walter W. Hauck, Jr, PhD; Osler L. Peterson, MD, MPH; Rita J. Nickerson, MA; Theodore Colton, ScD 


e Data on practice characteristics were obtained as part of a 
national questionnaire study of surgeons in the United States. 
These included location and organization of surgeons' prac- 
tices, use of nonphysician personnel, provision of ambulatory 
care, other professional activities, and variables associated with 
work load volume. A multivariate analysis was done to examine 
the relation between operative work loads and various practice 
characteristics. The variables associated with larger operative 
work loads were group or partnership practice, principal office 
not in a hospital, more nonphysician assistants in direct contact 
with patients, more hospitals in which operations were regularly 
done, and smaller proportions of nonsurgical patients. Group or 
partnership practice and nonsurgical practice were found to be 
most strongly related to operative work load. 

(Arch Surg 113:188-193, 1978) 


ecent manpower reports of the Study on Surgical 
Services for the United States dealt primarily with 
operative work loads, income, and distribution of profes- 
sional time for a sample of US surgeons.’ This report will 
present data on practice characteristics of respondents to 
the same nationally administered questionnaire, focusing 
on where surgeons practice, the general structure of 
surgeons' office practices, assisting personnel, ambulatory 
eare provided, and other professional activities of the 
respondents. It has two purposes: First, it will present 
important unpublished information that increases our 
understanding of surgical practice. Second, it will demon- 
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strate some important relations between practitioner cha 
acteristics and surgeons’ work loads that surgeons shou 
find useful in planning for the profession's future. 


STUDY DESIGN 


The study design for this national questionnaire study has be 
described in detail elsewhere.’ Briefly, a stratified random samy 
of 10,232 surgeons was selected from all physicians who report 
to the American Medical Association that they had a primai 
secondary, or tertiary interest in surgery and from doctors 
osteopathy who reported a surgical specialty to the Americ 
Osteopathic Association. Response rates were obtained from 7,2 
(76%) of the 9,625 sampled surgeons who were contactable. Tl 
report is based on the 6,201 respondents who reported that th 
were actively engaged in the practice of surgery at the time 
receipt of the questionnaire. There was varying response 
individual questions that resulted in slight variation in to 
numbers in the tables. Nonresponse to individual questions w 
small. 


RESULTS 
Location of Practice 


Moore? has shown that surgeons, and particula) 
general surgeons, are well distributed, both geographica 
and in relation to the population. They are not as hig} 
concentrated as other specialties, which leave lar 
geographic areas and populations unserved. The questi 
naire data tended to support the findings that there w« 
probably few areas without ready access to the mí 
common specialties such as general surgery, obstetri 
gynecology, and orthopedies. However, like all other phy 
cians, a large majority of surgeons were concentrated 
metropolitan areas, where more than two thirds of ! 
population live. About 80% of the respondents were loca: 
in a city or suburb (Table 1). Board-certified surgeons, 
particular, were found more often in the city and less of! 
in a town or rural area than the other classifications 
surgeons (.001 < P < .005). Physicians in the ot 
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Geographic 


No. of surgeons 6,122 
City, center 18.5 
City, not center 46.4 
Suburb 15.9 
Small city or town 15.1 
Rural 1.9 
Other 2.2 
Physical 
No. of surgeons 6,084 
Hospital 12.9 
Clinic 10.5 
Medical office building 54.6 
Other office building 17.0 
Home 2.9 
. Other 2.1 
Mean No. (96) of hospitals at which 
operations are done 6,021 (1.8) 
No. (96) of surgeons who work in a 
government hospital 5,914 (22.7) 





MESPITW AGISRULHP SSS | LS PIU SERI tO 0 uo Vlr RUPEM ORE! D, erg 





% Distribution 


Specialists 
Not Board 
Certified 


Board-Certified 
Specialists 





3,987 583 
19.1 18.3 14.6 
49.8 42.8 33.1 
16.9 14.2 14.1 
11.8 18.6 28.0 

0.9 1.9 9.4 

1.6 4.1 0.9 

3.960 1,545 579 

12.9 14.6 8.1 

9.4 9.4 20.9 

58.2 50.4 41.3 

15.9 18.3 21.1 

1.9 4.8 4.7 

1.6 2.6 4.0 
3.921 (1.9) 1,537 (1.8) 563 (1.4) 
3,842 (25.6) 1,512 (21.4) 560 (6.1) 


*Geographic and physical location of principal office, number of hospitals at which operations are performed, and work in government hospitals. 


surgical practitioner group, mainly general practitioner 
surgeons, were found more often in small cities or rural 
areas (35%). 

The surgeons’ principal office location was usually in a 
medical office building. The other surgical practitioner 
group practiced less frequently in a hospital and more 
often in a clinic, while Board-certified specialists were 
most often in a medical office building and less often in a 
home in comparison to the other surgeon groups (P < .001). 
Qf all respondents, 15.5% had more than one office where 
they saw patients. The other surgical practitioners seldom 
had multiple offices (only 9.5%); they more often had only 
one office than Board or specialists not Board certified 
(P < .001). 

Most specialist surgeons regularly performed operations 
in more than one hospital. The other surgical practitioners 
performed operations in fewer hospitals, possibly because 
many were located in small towns or rural areas where 
fewer hospital choices were available. 

Nearly one quarter of the respondents worked in a 
government hospital, though only 5.3% of all surgeons were 
in full-time clinieal work in government institutions. Over 
50% of those surgeons working in a government hospital 
received their degree after 1954. Thoracic surgeons, plastic 
surgeons, and neurosurgeons more commonly did some 
work in a government hospital. Board-certified surgeons 
were more often involved in these activities (P < .001). 


Physicians in Group or Partnership Practice 


d 


About 35% of all respondents were members of incorpo- 
rated practices. This was most common among Board- 
certified surgeons (41%), less frequent among specialists 
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not Board certified (26%) and other surgical practitioners 
(21%) (P < .001). 

Roughly 40% of all surgeons were in group or partner- 
ship practices. There was little difference in size between 
single-specialty groups and partnership practices (Table 2). 
Multispecialty groups were much the largest group organi- 
zation, with a mean size of 33 physicians. Medical special- 
ists, pediatricians, and general practitioners made up 
nearly half the physicians in the multispecialty groups. All 
surgical specialties were represented, with general 
surgeons and obstetrician-gynecologists the most fre- 
quent. 

Board-certified surgeons belonged to larger groups than 
did specialists not Board certified. The other surgical 
practitioners were members of the smallest groups, on 
average, whatever the type—a mean size of 13 in multispe- 
cialty groups and three in single-specialty or partnership 
groups. The mean total numbers in partnerships and 
single-specialty groups was about four physicians for the 
specialist surgeons. 


Nonphysician Office Personnel 


Two questions included in the study asked about the 
numbers of personnel assisting in the surgeon’s office. The 
office personnel who assist in direct contact with patients 
included receptionists, nurses, technicians, and trained 
assistants, while the personnel described as assisting in 
indirect contact included clerks, bookkeepers, administra- 
tors, and the like. Multispecialty groups utilized the largest 
number of assisting personnel, an average of over 32 
people (Table 3). Solo practitioners had the lowest mean 
(three), while all the remaining practice arrangements 
show similar numbers (8 to 12). The larger numbers of 
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Mean No. of surgeons per group 


Multispecialty 

Single specialty 3.85 

Partnership 3.75 

Specialty composition of 

multispecialty groups, % 
No. of surgeons 506 i 
General surgery 3.35 
Neurosurgery 0.56 
Obstetrics-gynecology 2.74 
Ophthalmology 1.25 
Orthopedic surgery 1.80 
Otolaryngology 1.13 
Plastic surgery 0.26 
Colon-rectal surgery 0.27 
Thoracic surgery 0.71 
Urology 1.19 
General practice 3.30 
Pediatrics 2.37 
Psychiatry 0.94 
Medical specialty 9.07 


Other 3.49 


Table 3.—Mean Number of Nonphysician Office 
Personnel, by Principal Practice Arrangement 


No. (96) in 
Indirect 
Contact 

With Patients 


No. (9*6) in 
Direct Contact 


With Patients Total, 96 





assistants in multispecialty groups may help account for 
the larger operative work loads of the surgeons working in 
these groups. The mean number of assistants did not 
differ greatly by Board certification status of the 
surgeons, with one exception: the mean number of indirect 
assistants for surgeons in multispecialty groups was 26.2 
for Board-certified specialists, 21.7 for specialists not 
Board certified, and only 7.4 for the other surgical practi- 
tioners. These surgeons, it will be recalled, practice in 
different sized groups. 


Patients 


In Table 4, the several means by which patients come to a 
surgeon's practice are examined. About half of both office 
and hospital patients seen by respondents within the 
previous three months were self-referred. About one third 
of patients were referred from other physicians, with 
Board-certified specialists receiving more physician refer- 


190 Arch Surg—Vol 113, Feb 1978 


Certified 
Specialists 










Specialists 
Not Board 
Certified 


Board- 
Other Surgical 


Practitioners 


3.93 3.55 3.12 
3.71 4.00 3.49 
367 114 25 
3.55 3.05 1.80 
0.63 0.41 0.32 
2.92 2.47 1.40 
1.31 1.19 0.68 
1.92 1.61 0.96 
1.25 0.90 0.48 
0.29 0.18 0.20 
0.23 0.40 0.32 
0.77 0.54 0.52 
1.31 0.90 0.72 
3.23 3.70 2.40 
3.03 2.73 1.24 
1.03 0.66 0.84 
10.29 6.99 0.60 
4.08 2.23 0.68 






rals than either group of surgeons not Board certified. The 
other surgical practitioners, who were mainly general 
practitioners, received the fewest referrals from physi- 
cians. For all categories of physicians, only about 5% were 
referred from an emergency service. Physician referrals 
varied greatly by specialty. Among the Board-certified, 

rates for hospital patients were particularly high for 

neurosurgeons (76.5%) and thoracic surgeons (72.8%) and 

lowest for ophthalmologists (21.4%) and obstetrician-gyne- 

cologists (20.3%). The corresponding rates for the surgeons 

not Board certified were slightly lower for each spacial-, 
ty. 
About one half of all office or other ambulatory patients 
were seen for nonsurgical illnesses. Nearly three quarters 
of the office patients of other surgical practitioners were 
treated for nonsurgical problems, compared with slightly 
less than half the surgical patients seen by Board-certified 
specialists or specialists not Board certified. These percent- 
ages also varied greatly among the surgical specialties. 
Board-certified plastie surgeons were confronted by low 
percentages of nonsurgical office patients (3.5%), as were 
Board-certified thoracic surgeons (12.7%). At the other 
extreme, over 82.7% of Board-certified ophthalmologists’ 
patients presented nonsurgical problems. 


Ambulatory Care 


How do surgeons respond to emergencies? More than 
50% of the surgeons indicated that they usually responded 
themselves, when not on call. (Respondents were allowed to 
indicate more than one category in this part of Table 5.) 
Response varied by groupings. The Board-certified special- 
ists and specialists not Board certified were most likely to 
refer patients to another physician (P < .001) and refer 
patients least often to an emergency service (P < .001). 
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. Mean % of hospital patients 


No. of patients 5,432 
Self-referred 45.4 
Physician-referred 39.2 
Ward service 4.0 
Outpatient 6.4 
Emergency 5.1 
Mean % of office patients 
No. of patients 5,263 
Self-referred 52.2 
Physician-referred 33.1 
Ward service 1.8 
Outpatient 8.2 
Emergency 4.7 


No. (mean 96) of nonsurgical 


consultation office patients 5,468 (49.7) 





! Specialists . . Other 
Board- Not Board Surgical 
Certified Specialists Certified Practitioners 


3,587 1,371 474 
41.9 47.0 66.8 
44.3 34.0 15.0 

3.9 4.8 2.7 
5.3 7.8 10.2 
4.6 6.4 5.3 
3,450 1,329 484 
48.7 53.4 73.7 
38.3 28.4 8.8 
1.9 1.9 1.1 
6.9 10.7 11.1 
4.2 5.6 5.2 
3,580 (47.0) 1,391 (48.7) 497 (72.1) 


Table 4.—Patient Sources and Amount of Nonsurgical Consultation, by Physician Classification 

















Table 5.—Patient Care by Physician Classification* 


*e of Surgeons 


———— A à 


Emergencies (N = 5,963)7 
Refer to another physician 


Refer to hospital emergency service 


Self respond 


Ambulatory care 
Hospital outpatient care (N — 5,973) 
Hospital emergency care (N — 5,988) 
Made house calls (N — 6,067) 
Waiting time 
More than 6 days for a hospital bed (N — 5,988) 


More than 6 days for a patient appointment 
(N = 6,005) 


Other 
Surgical 
Practitioners 


Specialists 
Not Board Certified 


Board-Certified 
Specialists 





*Disposition of emergencies, percent of surgeons who provide out-of-office ambulatory care, and waiting time for hospital bed or patient appoint- 


ment. 
TRespondents could indicate more than one category. 


The other surgical practitioners, when not on duty, 
referred emergency patients somewhat less often to 
another physician. This may be because the other surgical 
practitioners were less often in metropolitan areas and had 
less access to other specialists and facilities. 

What kind of ambulatory care other than that given in 
their own office do surgeons provide? Table 5 shows that 
for all categories, approximately two thirds of the surgeons 
worked in hospital outpatient departments and nearly 80% 
provided some care in emergency rooms. House calls have 
not disappeared; 46% of surgeons had made them during 
the study year. Nearly 80% of the other surgical practi- 
tioners made house calls, compared to only 38% and 44%, 
respectively, of the specialists, and they also made more 
house calls per month than those in the other two groups 
(P < .001). 

Table 5 also deals with patient queues for hospital beds 
and surgical consultations. More than six days was selected 
as a measure of delayed treatment of a routine elective 


Arch Surg—Vol 113, Feb 1978 


surgical procedure. Patients of Board-certified surgeons, 
who practiced mainly in urban areas, had longer waits than 
those of other surgical practitioner groups—who operated 
more often outside large cities (P < .001). Board-certified 
specialists performed more complex operations requiring 
longer hospital stays and they may, therefore, be more 
difficult to schedule. 

Thirty percent of the respondents stated that their 
patients had to wait at least a week for a nonemergency 
office appointment. Patients had to wait longer to see a 
Board-certified surgeon than to see the other surgical 
practitioners (P < .001). 


Other Professional Activities 


Surgeons not only engaged in the usual surgical activi- 
ties expected of their profession, but were also members of 
a larger medical community in which they play active roles 
as members of hospital committees or as teachers. This must 
be counted as part of their professional responsibility. 
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Table 6.—Other Professional Activities, by Physician Classification 


Board-Certified 


96 of Surgeons 


Specialists Other Surgical 


All Specialists Not Board Certified Practitioners 

Engaged in committees or medical 

societies (N = 6,008) 84.5 88.0 77.2 80.1 
Involved in hospital committee 

(N = 5,991) 88.8 91.6 83.0 85.6 
Teach regularly (N = 5,950) 43.5 48.1 38.5 26.1 
Teach in hospital (N = 5,953) 49.9 58.0 40.0 21.4 
With medical school appointment 

(N = 6,030) 36.2 47.0 18.6 9.6 










Table 7.—Relation of Practice Characteristics 
to Operative Work Load 


Adjusted for 
Specialty, 
Certification, 

Year of 

Degree, & Group 

Practice 


Adjusted for 
Specialty, 
Certification, & 
Year of Degree 















Variable xt* 


Group or partner- 
ship practice 118.21 <.001 prt . 


Principal office lo- 
cated in hospital 


No. of nonphysician 
personnel 
In direct 
contact 
with 
patients 
In indirect con- 
tact with pa- 
tients 


No. of hospitals in 
which surgery is 

regularly per- 

formed 


96 of nonsurgical 
consultation 
among office pa- 
tients, 96 















23.47 <.001 6.66 




















01 < 
P < .025 


.001 < 


10.62 P < .005 8.25 







66.65 <.001 73.58 <.001 





*All x? values are based on two degrees of freedom. NS indicates not 
significant (P > .05). 


A common example was holding office or participating 
in medical society committees, activities reported by 
nearly 85% of respondents (Table 6). Even more, 90%, 
partieipated in the work of hospital committees. The 
Board-certified surgeons took part in these activities more 
often and contributed more time, particularly when 
compared to specialists not Board certified (P < .001). 
About 4495 of all respondents engaged in some form of 
regularly scheduled hospital teaching program for nurses, 
technicians, or therapists. More Board-certified surgeons 
engaged in some teaching activity (P < .001), but there 
was little difference in the number of hours given to it by 
surgeons of the three groups. About 50% did some teaching 
in hospitals, with the Board-certified doing more, as 
compared with others (P < .001). More than one third of all 
respondents, but nearly half the Board-certified surgeons, 
had a medical school appointment. Less than 10% of the 
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other surgical practitioners were on medical school fact 
ties (P < .001). Of all surgeons who had a medical scho 
appointment, the Board-certified were more often th: 
others departmental chairmen, professors, or associa 
professors. 


Relation of Operative Output to Practice Characteristi 


A multivariate analysis was performed to explore t 
relation between various characteristics of surgical pr: 
tices and operative work loads. Operative work load w 
divided into three categories: high (200 or more operatio 
in the previous year), medium (100 to 199 operations), à 
low (fewer than 100 operations). A multinomial logis 
analysis*? related the probability of a surgeon falling ir 
each of these three operations categories to the explar 
tory variables. This analysis is restricted to the 3, 
specialist surgeons who responded to all the items listed 
Table 7. Of the 3,289, there were 639 in the low operat 
group, 1,147 in the medium group, and 1,503 in the hi 
group. 

The results for six practice characteristic variables : 
presented in Table 7. Two analyses are reported. The fi 
indicates the importance of the listed variables af 
controlling for the surgeon’s specialty, certification stat 
and year of degree. The second controls, in addition, 
whether or not the surgeon was in a group practice (sin 
or multispecialty or partnership). Values associated w 
higher operative output are group or partnership pract: 
principal office not located in a hospital, more nonphy 
cian assistants, more hospitals in which operations w 
performed, and fewer nonsurgical office patients. ' 
group practice and nonsurgical patient variables cle: 
stand out as being more strongly related to opera! 
output than any others. Interestingly, of the characte 
ties listed in Table 7, reducing nonsurgical practice was 
means volunteered most often by questionnaire resp 
dents to achieve an important increase in the amoun! 
surgical care they could provide." 


COMMENT 


The results presented in this report again emphasize 
fact that there are many levels of surgical practice, vary 
from the Board-certified specialists to general pre 
tioners who dominated the other surgical practitic 
group. Not considered here were general practitioners 
medical specialists who do not claim a surgical speci 
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and performed the smallest number of operations.’ The 
distribution of surgeons by metropolitan and nonmetropol- 
itan areas is much related to this hierarchy. The Board- 
certified surgeons were most often located in metropolitan 
areas, whereas the other surgical practitioners were most 
commonly found outside the metropolitan areas. Possible 
reduction of surgical manpower, as has been suggested, 
may compromise the present, generally good distribution 
of the more numerous surgical specialties. Incentives now 
favor practice in metropolitan areas. In considering their 
future, surgeons may wish to consider changing the incen- 
tive to favor a better distribution. 

À recommendation to reduce the number of surgeons is a 
productivity issue by implication. The use of auxiliary 
personnel to insure that highly trained surgeons do not 
perform tasks that can be done as well by others is another. 
It was of more than passing interest to find that the 
number of persons directly assisting surgeons was related 
to their productivity. The fact that adding bookkeepers and 
other clerical workers did not contribute to work loads will 
probably confirm the opinions of most practitioners. There 
are other characteristics of practice organizations that are 
not so easily weighed, but may also influence this calculus. 
There were fewer assisting personnel in solo practices, 
where mean work loads were smallest. They were some- 
what more numerous in partnerships and groups. The taut 
surgical manpower supply in these groups was no doubt an 
additional influence—possibly the most important influ- 
ence. 

This report was also concerned with the extent to which 
surgeons in different specialties acted as consultants or as 
surgeons with general practice a secondary specialty. Two 
of the smaller specialties, thoracic and neurological 
surgery, conduct mainly consultant practices. Practicing as 
a consultant may not be necessary for productivity, but it is 
characteristic of specialties with large per surgeon work 
oads. One goal of surgical manpower planning should be to 
eliminate the very small work loads. In a report on 
surgeons’ opinions,” we showed that the younger surgeons 
who had small work loads were particularly interested in 
increasing the number of operations they perform, but so 
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were many surgeons with large work loads. Convincing 
general practitioners they should stop doing operations 
will help achieve this goal. This will no doubt require that 
surgeons give up their general medical practice—which 
many surgeon respondents suggested was the best way to 
increase their operative work loads. 

An analysis of the contribution of individual variables 
that were associated with operative work loads showed 
that group or partnership practice, office not located in a 
hospital, the number of practice assistants, the number of 
hospitals used, and the amount of nonsurgical care given 
were associated with work loads. Of these, group practice 
was the most important. When the analysis was repeated 
controlling for group practice, the most important correla- 
tion was the proportion of patients treated for nonsurgical 
problems. It is fortunate, because this is precisely the part 
of their practices surgeons say they would like to forego. 


A portion of this study was performed under contract HSM 110-72-125 
from the Department of Health, Education, and Welfare. The American 
College of Surgeons, the Commomwealth Fund, the Henry J. Kaiser Family 
Foundation, Robert Wood Johnson Foundation, the Rockefeller Foundation, 
and the Walnut Medical Charitable Trust also provided financial support. 
Francis D. Moore, MD, and Arthur Sobol, MA, gave assistance. 
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Techniques 





i Methylene Blue Injection 


— An Intraoperative Guide in Small Bowel Resection for Arteriovenous Malformation 


Richard Fogler, MD, Edward Golembe, MD 


® Injection of methylene blue dye into the superior mesenteric 
4 artery of a patient with arteriovenous malformation of the small 
bowel was helpful in identifying the field of resection. Preopera- 
ju tive selective angiography is essential in identifying this rare 
E cause of gastrointestinal bleeding. 

= (Arch Surg 113:194-195, 1978) 


| he well-known frustration of managing undiagnosed 
E gastrointestinal bleeding has abated somewhat with 
E the frequent use of visceral angiography. In recent years, 
a fewer laparotomies are being done without a good tenta- 
tive diagnosis. However, arteriovenous malformations of 
nig the small bowel continue to present a perplexing problem. 
|. Although many of these lesions are now identified preoper- 
— . atively via selective arteriography, the assurance of intra- 
operative identification remains difficult. In the past, 
EL techniques for operative mesenteric arteriography’ and 
E angiosurgical detection? of these lesions have been 
described. This report describes a rather uncomplicated 
: dye technique that can be used to confirm the preoperative 
E arteriographic localization of small bowel arteriovenous 
3 malformations. 


REPORT OF A CASE 


x The patient was a 60-year-old woman with a history of chronic 
f undiagnosed melena and anemia. Conventional work-up, including 
gastroscopy, colonoscopy, barium enema, and upper gastrointes- 
tinal and small bowel x-ray studies, was unfruitful. The superior 
E mesenteric angiogram (Fig 1) revealed an arteriovenous malfor- 
mation of the proximal part of the jejunum, with the classical early 
venous filling phase** (Fig 2). 

At laparotomy, there were no palpable or visible lesions. The 
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Fig 1.—Preoperative mesenteric angiogram demonstratin: 
teriovenous malformation of upper part of jejunum (ci 
area). 


Fig 2.—Early filling of vein (arrow) that drains segment. 
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Fig 3.—Diatrizoate meglumine injection of mesenteric arteries 
after resection. Note arteriovenous malformation and venous 
plexus within circled area. 


anterior wall of the superior mesenteric artery starting at the 
duodenojejunal flexure was dissected free from the mesentery and 
the first four branches to the left of the vessel were noted. This 
dissection was guided by the preoperative arteriographic findings. 
eThe $ejunum supplied by this arterial segment was marked by 
Babcock clamps, and corresponded to the arteriographie vascular 
distribution. Sterile methylene blue dye, 10 ml, was then injected 
directly into the most proximal point of the exposed portion of the 
superior mesenteric vessel. A standard 10-ml syringe with 22- 





gauge needle was used. The mesentery and associated bowel was 
immediately stained by the blue dye. Within seconds, a 10-cm 
segment of jejunum cleared the dye, while proximally and distally, 
the blue color remained. This cleared segment correlated with the 
arteriographic findings and was resected with a generous prox- 
imal and distal margin (total, 30.5 em). 

The resected specimen was investigated by a crude injection 
technique in an attempt to confirm the success of identification 
(Fig 3). The lesion could not be demonstrated by histologic section, 
which is not an uncommon occurrence. The patient has been 
asymptomatic since surgery, with no gastrointestinal bleeding for 
six months. 


COMMENT 


There have been many reports confirming the value of 
visceral angiography in localizing arteriovenous malforma- 
tions of the bowel. In general, the majority of these 
lesions are found in the right side of the colon and are 
easily cured by right hemicolectomy. Isolation within the 
small bowel has been more elusive; thus, the search for 
simplified intraoperative supplementary methods are still 
needed. Excellent results have been obtained with both 
preoperative and operative angiographic techniques al- 
ready mentioned. However, the intraoperative method 
seems cumbersome and time-consuming, with no real 
advantage over good preoperative selective arteriography 
combined with intraoperative methylene blue arterial 
injection. 

We could not find any comparable uses of this technique 
in the surgical literature. To our knowledge, all intraoper- 
ative attempts at visualizing these lesions had previously 
been confined to arteriographic procedures already 
mentioned. The early clearing effect demonstrated by this 
case probably can be explained by the same phenomenon 
that allows early venous filling on the arteriograms, ie, the 
arteriovenous shunting effect of the malformation. We 
believe that this simple addition to the surgeon’s arma- 
mentarium of intraoperative diagnostic aids will further 
reduce the failure rate of abdominal exploration to defini- 
tively diagnose and cure obscure causes of gastrointestinal 
bleeding.* 
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A New Technique 





for Rapid Endoscope-Assisted Intubation 


of the Small Intestine 


Donald D. Douglas, MD, John F. Morrissey, MD 


e We describe a simple method for rapid intubation of the 
small intestine. The method was successful in 13 out of 14 
attempts. A forward-viewing fiberscope, two endoscopic biopsy 
forceps, five rubber bands, and the tube to be positioned are 
required for the method. It should have broad application for the 
passage of tubes for small intestinal decompression, jejunal 
feeding, jejunal biopsy, and biliary and pancreatic drainage 
studies. 

(Arch Surg 113:196-198, 1978) 


[He reported techniques'* for endoscopic assisted 
passage of tubes into the small intestine have been 
cumbersome, awkward, and generally unsatisfactory. The 
major diffieulty that must be overcome is the frictional 
resistance between the endoscope and the intestinal tube, 
making it very difficult to remove the endoscope without 
also displacing the tube from the duodenum. 

These problems have been overcome by our newly 
devised method, which requires only a forward-viewing 
fiberscope, two biopsy forceps, rubber bands, and the tube 
to be passed. 
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TECHNIQUE 


Tie five 5 x 0.3-em rubber bands at 7.5-cm intervals, starting at 
the distal end of the tube (Fig 1). If a very flexible tube is to be 
passed for feeding purposes, a biopsy forceps should be passed 
through the lumen of the tube to its tip. The forceps shoffld be 
treated with a silicone lubricant to insure its easy removal. Make 
sure that the rubber bands are not tied so tightly that the forceps 
cannot slide freely within the lumen of the tube. The tube is then 
passed well into the stomach, either nasally, orally, or by way of a 
gastrostomy stoma. The endoscope is then passed in a routine 
manner. A complete examination of the upper gastrointestinal 
tract should be performed before attempting to manipulate the 
tube. 

The distal rubber band is grasped with a biopsy forceps, and the 
forceps withdrawn to the tip of the endoscope (Fig 2). Several 
centimeters of tube is then advanced into the stomach to give 
adequate slack for duodenal passage. The endoscope is then 
advanced deep into the duodenum, carrying the tube with it. The 
rubber band is released and the endoscope slowly withdrawn back 
into the stomach, using rotation of the tip to reduce the friction 
between the tube and the endoscope. 

If it is not possible to pass the endoscope because of an 
obstrueting lesion, the biopsy forceps is used to earry the tube 
beyond the point of obstruction. The remainder of the procedure in 
this situation is as deseribed: 

Extra tubing is passed into the stomach to insure that slack is 
present. The rubber band closest to the pylorus is hooked (not 
grasped) with the biopsy forceps (Fig 3), and the endoscope 
advanced into the duodenum. The scope is withdrawn and the next 
loop hooked in similar fashion and the procedure repeated. As 
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Fig 1.—Multiple rubber bands on Rubin tube at 7.5-cm intervals. 





Fig 2.—Biopsy forceps grasping loop for forward advance of 
Scope. 


many loops of rubber band as can be easily passed into the 
duodenum are hooked. It is not necessary to pass the entire 30.5 em 
of tubing into the duodenum to obtain satisfactory feeding. 

The fiberscope is then withdrawn into the distal body of the 
stomach and the biopsy forceps stiffener is partially removed from 
the feeding tube to insure that its removal does not displace the 
tube from the duodenum. At least 20 em of slack tubing should be 
present in the stomach before any attempt is made to withdraw 
the fiberscope from the patient. The fiberscope should be with- 
drawn very slowly, while advancing the tubing into the stomach 
further. The tube should then be securely taped to the patient to 
prevent its accidental removal. 

If the purpose of tube passage is to obtain a small bowel biopsy 
specimen, the endoscope should be left in place and the biopsy tube 
removed first to insure that a satisfactory biopsy specimen has 
been obtained before endoscopic removal. It is possible to pass the 
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Fig 3.—Catching loop with biopsy forceps and using endoscope 
to push Rubin tube toward pylorus after tip of tube is in 
pylorus. 


biopsy tube several times alongside the endoscope if necessary. At 
our institution, the Rubin multipurpose biopsy tube is used for this 
purpose. We find it is easier to pass this tube under these 
circumstances if a small flexible, rubber tip is used, rather than 
the conventional mercury bag. 


RESULTS 


This method has been used in 14 patients, with successful 
passage of the tube in 13. In four cases, a single rubber 
band was used, and in the remaining cases the multiple 
technique as described was used. 

The single failure, patient 3, was due more to problems 
related to an inflated nasotrachial cuff that restricted the 
endoscopist's ability to manipulate the tubes. This patient 
was eventually successfully hyperalimented using the 
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Patient/Age, yr/Sex Tube Passed 





*Feeding tube 16 F Levin tube. 
TSmall bowel biopsy: Rubin multipurpose biopsy tube. 
iPancreatic cytology: 16 F Levin tube or Cantor tube. 


sheath of a Rubin multipurpose biopsy tube. 

Our patient population fell into three distinet categories 
(Table): (1) very ill, postoperative patients with weak or 
absent peristalsis who needed tubes passed into the small 
intestine for feeding; (2) patients requiring small bowel 
biopsy, with failure of passage of the biopsy tube by 
conventional techniques; and (3) patients requiring 
panereatie or biliary drainage studies. 


COMMENT 


We have presented a very simple and effective technique 
for the rapid intubation of the small intestine. This 
technique should have wide application in the treatment of 
a variety of critically ill patients in need of small intestinal 
decompression or jejunal feeding. Critically ill patients 
frequently have poor peristalsis, making passage of tubes 
into the small intestine by conventional means quite 
difficult, with inevitable delays in achieving effective 
intubation. In skilled hands, the passage of a fiberscope is 
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Patient Population 


1/73/M Feeding tube* 

2/56/M Feeding tube 

3/31/M Feeding tube 

4/66/M Feeding tube 

5/28/M Feeding tube 

6/52/M Rubin small bowel biopsy? 
7/50/M Rubin small bowel biopsy 
8/56/M Rubin small bowel biopsy 
9/61/M Rubin small bowel biopsy 
10/37/F Rubin small bowel biopsy 
11/62/M Rubin small bowel biopsy 
12/56/F Pancreatic cytology tube 
13/50/F Pancreatic cytology tube 
14/61/F Pancreatic cytology tube 











Tube Purpose 
Gastric atony after Billroth Il surgery 
Gastric atony after vagotomy and pyloroplasty 
Gastric atony from extensive body burns 
Postsurgical fundal plication 


Gastric atony after crush trauma to lower 
extremities 


Small bowel biopsy at endoscopy 
Small bowel biopsy at endoscopy 
Partial gastric outlet obstruction 
Partial gastric outlet obstruction 
Inability to pass Rubin tube routinely 
Inability to pass Rubin tube routinely 
Difficult tube placement 
Difficult tube placement 
Difficult tube placement 






















well tolerated by even seriously ill patients. It is quite 
possible that this technique can be performed using a 
small-diameter pediatric fiberscope. These small-diameter 
fiberscopes are so well tolerated that this type of passage 
might become routine for all small intestinal tubes. In most 
cases, total physician time should be ten minutes with the 
new method, in contrast to much longer periods of time, 
extending to many hours in some patients, that may be 
required for conventional methods. 

There have been no complications in the patients intu- 
bated up to the present time. The only hazard to the 
procedure is the hazard of fiberoptic endoscopy. 
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Surgical Correction 
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of Massive Gynecomastia 


Sheldon Artz, MD, James A. Lehman, Jr, MD 


* Massive gynecomastia can produce severe psychological 
problems for the patient. The surgical techniques employed for 
simple gynecomastia are not effective in correcting the 
displaced nipple and excess skin. Utilizing a dermal pedicle 
technique, the excess fat and breast tissue have been removed, 
along with relocation of the nipple. Satisfactory results and 
acceptable scars have been obtained in four patients. 

(Arch Surg 113:199-201, 1978) 


en the size of the male breast approaches that of the 
"m female breast, the psychological manifestations are 
often severe. The affected male becomes a self-induced 
social outeast, not joining in any activities that require 
. removal of his shirt. His clothes are often loose fitting and 
this adds a sloppy appearance to an already disturbed male. 
Because the individual's self-image is diminished, his 
schoolwork, job, etc, are all affected adversely. 

X-ray therapy has proved to be ineffective and has often 
caused additional tissue damage to this benign condition. 
Hormonal therapy with androgens, even when effective, 
shows an 80% recurrence rate once the therapy has been 
discontinued. The only effective treatment of extreme 
gynecomastia is surgery. 

Historically, Paulus Aeginita in 625 AD described the 
removal of excess breast tissue in males, either through a 
submammary incision or two parallel semilunar incisions. 
In 1933, Menville' stated that the nipple as a rule is of little 
consequence in the male, and he used a similar elliptical 


Accepted for publication Aug 26, 1977. 

From the Division of Plastie Surgery, Akron (Ohio) City Hospital and 
Akron General Medical Center. 

Reprint requests to 300 Locust St, Akron, OH 44302 (Dr Lehman). 


Arch Surg—Vol 113, Feb 1978 


incision including nipple, areola, and breast tissue. The loss 
of the nipple areola complex and the excessive scarring 
make these procedures unacceptable for gynecomastia. 

Webster? in 1946 described a semicircular intra-areolar 
incision for gynecomastia. Pitanquy? utilized a horizontal 
incision, splitting the nipple to gain access to the abnormal 
breast mass. Letterman and Schurter' in 1969 utilized a 
superior semicircular incision with the excision of skin to 
elevate the nipple. All of these procedures are excellent for 
the relatively small or moderate gynecomastia, but are not 
adequate for the correction of massive gynecomastia. 

In 1974, Wray et al described their technique for 
correction of extreme gynecomastia. They resected the 
mass through two parallel transverse incisions, replacing 
the nipple-areola complex as a full thickness skin graft. 
They stated that, although the scars are extensive, the 
patients much preferred the surgical scars to the gyneco- 
mastia. This statement is probably true; however, we 
believe that these extensive scars call as much attention to 
the patient as did the original gynecomastia, and have the 
added risk of nipple loss. 

In 1972, Letterman and Schurter* utilized a modification 
of the Dufourmentel-Mouly procedure for the correction of 
massive gynecomastia. They recognized that, as well as 
resecting the excess skin, fat, and breast tissue, the nipple 
must be rotated superiorly and medially. 

Bearing in mind the work of Skoog,’ who showed that 
the nipple can survive on a dermal pedicle, we have adopted 
a modified Dufourmentel-Mouly procedure for the treat- 
ment of four patients with extreme gynecomastia. This 
procedure is satisfactory because it (1) removes excessive 
skin, fat, and breast tissue; (2) allows the nipple to be 
rotated into its normal position on a dermal pedicle; and (3) 
leaves acceptable surgical scars. 
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Fig 1.—Left, Point A and B are marked and then connected by pushing breast up and 
laterally and then down and medially. Nipple is preserved on a dermal pedicle and moved 
to its new location. Right, incision is then closed in layers. 
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Fig 2.—Left and right, Twenty-one-year old 
man with Klinefelter's syndrome and 
excessive gynecomastia. 
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TECHNIQUE 


Markings are made with the patient in the upright position, 
prior to the introduction of anesthesia. Point A is marked just 
superior and medial to the areola (at the junction of tangential 
lines drawn through the superior and medial aspects of the areola) 
and this represents the new nipple location. Care must be taken 
not to mark point A any more medial than the medial border of the 
areola, or the new nipple will be too close to the midline. Point A 
may be marked above the superior border of the nipple, as shown 
in Fig 1, to raise the nipple to the desired location. Point B is 
marked at the intersection of the inframammary crease and the 
anterior axillary line (Fig 1, left). Line AB (the inferior line) is 
drawn with the breast pushed up and outward, and line BA (the 
syperior line) is drawn with the breast pushed down and inward. 
An ellipse of skin is thus delineated, the so-called lateral wedge. 

The nipple-areola complex is then outlined with a 2 em diameter 
marker and the lateral extent of the dermal pedicle is marked 
approximately 2 cm lateral to the nipple. The medial unshaded 
area will have the epidermis removed to create the dermal pedicle 
for vascular supply to the nipple, and the lateral triangular area 
will be completely excised (Fig 1, left). 

The epidermis is first removed and then the outer wedge of skin, 
fat, and breast tissue is excised. The dermal pedicle is elevated 
based on the upper wound margin, retaining sufficient subcuta- 
neous tissue and breast tissue so that the nipple will not be 
depressed. The glandular resection is then continued beneath the 
dermal pedicle and along the chest wall until the desired amount of 
tissue has been removed (Fig 1, left). 

The incision is then closed up to the medial 2 cm. The dermal 
pedicle with the nipple is then rotated upward and a 2 cm diameter 
circle of skin is excised. Care must be taken not to injure the base 
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Fig 3.—Left and right, Postoperative result 
one year following surgery. 


of the dermal pedicle. The nipple is then sutured into its new 
position (Fig 1, right). 


COMMENT 


Since Skoog has shown that the nipple can be supported 
on a short dermal pedicle alone; and with the modifica- 
tions of the Dufourmentel-Mouly reduction mammoplasty, 
a very satisfactory result can be obtained for massive 
gynecomastia. The scarring is very acceptable, since it is 
an oblique scar on the lateral aspect of the chest and 
therefore does not draw attention to the surgical procedure 
(Fig 2 and 3). The amount of breast tissue, fat, and skin to 
be excised varies from patient to patient and is easily 
adjusted with this procedure, as are the positions and size 
of the nipple-areola complex. This procedure has produced 
very satisfactory results in four patients with massive 
gynecomastia. 
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Benign Gastric Ulcer in a Patient 
With Betazole-Fast Achlorhydria 


Osvaldo L. Llanos, MD; Steven N. Becker, MD; James C. Thompson, MD 


e We report a case of benign gastric ulcer that occurred in a 
50-year-old man with betazole hydrochloride-fast achlorhydria. 
The rarity of exceptions to the rule that ulcers in achlorhydric 
stomachs are malignant (to our knowledge, this is only the sixth 
reported case) confirms the wisdom of regarding such ulcers as 
malignant until proved unequivocally to be benign. 

(Arch Surg 113:202-203, 1978) 


n simple terms a peptic ulcer occurs when those agents 
that attack the integrity of the mucosa overcome 
mucosal defense mechanisms. Duodenal ulcer is considered 
to be associated with an unusually strong attacking agent 
(acid-peptic digestion) and gastric ulcers are thought often 
to be associated with mucosal defects. Even so, acid is 
thought to be required for the development of all peptic 
ulcers and a gastric ulcer in an achlorhydric stomach is 
considered a priori to be nonpeptic, that is, malignant.’ 
Only five cases of benign gastric ulcer associated with 
histamine-fast achlorhydria have been reported since the 
advent of the concept of maximal stimulation of gastric 
acid secretion.’ We report another case with this very 
unusual association. 


REPORT OF A CASE 


A 50-year-old man was admitted to the University of Texas 
Medical Branch Hospital with a history of periodic attacks of 
severe epigastric pain for the last seven years. He had had one 
episode of hematemesis and melena nine months before this 
admission that did not require blood transfusion. Laboratory 
studies revealed mild hypochromie, microcytic anemia and stools 
that showed a positive guaiac test for occult blood. An upper 
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gastrointestinal x-ray series showed a deformity on the les 
curvature of the stomach, with retraction and narrowing of 

antrum and exaggerated gastric retention. Fiberoptic endosc 
showed retraction of the lesser curvature of the stomach, wh 
made it difficult to pass the instrument through the pylorus. V 
atrophy of the gastric mucosa was apparent, but no ulceration y 
visualized. Results of a saline load test (800 ml retained at 
minutes) suggested impaired gastric emptying. 

Gastric acid secretory studies were performed. Specimens 
gastric juice were collected via a nasogastric tube. Four 15-min 
specimens were obtained for basal and eight 15-minute sam] 
after a subcutaneous administration of betazole hydrochloride, 
mg/kg of body weight. No acid was present in any of 
specimens and the pH of all samples was 7. The basal se 
gastrin level, measured by specific radioimmunoassay,’ was 86 
ml. 


Histologic appearance of benign gastric ulcer. Mucosa is in 
rupted and replaced by granulation tissue and inflammat 
debris. Deeper, tissue is more fibrotic. Adjacent glandular cry 
are somewhat distorted, but lining of uniform columnar c 
shows no evidence of malignancy (hematoxylin-eosin, X 75). 
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Because of the achlorhydria and the uncertain diagnosis of the 
gastric lesion, together with the gastric outlet obstruction, the 
patient was operated on. A 1.5-cm ulcer was found on the lesser 
curvature of the stomach at the level of the incisura angularis that 
was responsible for the retraction of the lesser curvature. A 
subcutaneous injection of 100 mg of betazole hydrochloride was 
given and the pH of gastric secretions were measured for the next 
30 minutes. The intragastric pH (measured throughout the 
fundus) remained 7. Frozen sections of the ulcer and of the lymph 
node of the lesser curvature chain showed no evidence of malig- 
nancy. Antrectomy with gastroduodenostomy was performed. 

In the resected antral and pyloric portion of the stomach, there 
was an ulcer on the lesser curvature, 1.5 cm in diameter and 3 mm 
deep. Multiple histologie sections revealed chronic scarring. The 
surface (Fig 1) consisted of fibrin and granulation tissue infil- 
trated with polymorphonuclear cells, and the underlying submu- 
cosa and muscularis were replaced by more fibrotic granulation 
tissue. Glands in the adjacent mucosa were somewhat distorted 
and lined by epithelium, with mild atypia consistent with regen- 
eration, but there was no evidence of malignancy. Throughout the 
mucosa, the usual number of parietal cells were present. 

The postoperative period was normal and the patient was 
discharged on the eighth postoperative day in good condition. 


COMMENT 


Gastric ulcer patients have a tendency toward low acid 
secretory output.’ About 20% of the patients with benign 
gastric ulcer have basal achlorhydria, but they have a 
normal or low response to the stimulation with histamine.‘ 
It is not possible, at present, to explain the etiology of a 
chronic gastric ulcer without the presence of acid, which 
makes an exception to the still-valid dictum of Schwartz: 
"no acid-no ulcer."* The possibility that the acid could be 
rapidly absorbed because a damaged gastric mucosa allows 
the back diffusion of hydrogen ions has been postu- 
lated.'^" An abnormal mucosal barrier may be an impor- 
tant factor in the etiology of gastric ulcer and could explain 

ow rate of acid secretion observed in these patients 
during basal conditions, but it is difficult to believe that a 
damaged gastric mucosa with a small ulceration in a 
healing stage, as in our patient, could absorb the maximal 
secretory response of the stomach in a short period of time 
during which the gastric content is continuously aspirated 
for acid level determination. We believe that it is more 
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possible to explain the absence of acid by failure of our 
current methods for detection of acid secretion, as 
suggested by Isenberg and colleagues.’ 

The low levels of serum gastrin in our patient with 
achlorhydria are also unusual. Gastric ulcer patients with 
low acid secretion have been found to have mildly elevated 
levels of serum gastrin as an expression of an inverse 


relation between serum gastrin levels and rates of gastric 


acid secretion.^'* This finding could also support the 
possibility that our patient secretes some acid that is not 
detectable by our routine methods. 

Patients with these rare cases of gastric ulcer with 
achlorhydria must be operated on in order to rule out the 
possibility of malignancy. 


Dr Llanos is a recipient of a National Institutes of Health Fogarty 
International Fellowship 5 F05 TW 2307-02. 


Nonproprietary Name and Trademark of Drug 
Betazole hydrochloride—Histalog. 
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Renal Allograft Rupture 
With Iliofemoral Thrombophlebitis 


Lt Comdr Mitchell H. Goldman, MC, USNR; Stephen B. Leapman, MD; 
Lt Comdr Richard D. Handy, MC, USN; Lt Comdr David W. Best, MC, USN 


€ Spontaneous rupture of a renal allograft in the early post- 
transplant period is associated with tachycardia, hypotension, 
oliguria, swelling, pain, a falling hematocrit level, and tenderness 
at the transplant site. Occasionally, the ruptured allograft can be 
saved by control of the hemorrhage. Deep vein thrombophlebitis, 
a common occurrence after prolonged surgery and cortoco- 
steroid therapy, is less common in renal allograft transplanta- 
tion, but may be associated with renal vein thrombosis. The 
simultaneous occurrence of deep vein thrombophlebitis, renal 
vein thrombosis, and allograft rupture contraindicates anticoag- 
ulent therapy. We present a patient in whom ipsilateral deep vein 
thrombophlebitis developed eight days after a cadaveric renal 
allograft, followed in two days by hypotension, a falling hemato- 
crit level, oliguria, and a painfall mass at the allograft site. 
Surgical exploration revealed a ruptured allograft with iliofe- 
moral and renal vein thrombosis and profuse hemorrhage. A 
transplant nephrectomy was performed. 

(Arch Surg 113:204-205, 1978) 


ne allograft rupture has been attributed to acute 
rejection, acute tubular necrosis or ischemic damage, 
and prolonged preservation without perfusion, and has 
been reported in up to 6% of renal transplant recipients.’ 
In addition, early spontaneous rupture of allografts has 
been associated with anatomic factors including renal 
trauma, biopsy sites, and capsulotomy.' Renal vein throm- 
bosis occurs in up to 4% of renal allograft patients and may 
result in allograft loss. It is associated with proteinuria, 
failing renal function, and often with deep vein throm- 
bophlebitis The simultaneous occurrence of renal vein 
thrombosis, iliofemoral thrombosis, and rupture of a renal 
allograft is a serious sequel of transplantation and has not 
been reported in the transplant literature. The following 
case report describes this unusual combination. 


REPORT OF A CASE 


A 61-year-old woman was referred to the National Naval 
Medical Center for evaluation as a transplant candidate. She had 
been undergoing hemodialysis since April 1975 for end-stage renal 
disease secondary to glomerulonephritis. On Sept 8, 1976, she 


received a two-antigen match, cross-match negative, cadaveric 
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renal allograft. The kidney had been surface cooled for 17 hours. 
After transplantation, there was initial renal function, but hemo- 
dialysis was required in the postoperative period for presumptive 
acute tubular necrosis. Biopsy at the time of transplantation 
showed no pathological abnormalities. 

In the first week after transplant, renal function steadily 
improved, with increasing urinary output and a falling creatinine 
level (Fig 1). On the eighth postoperative day, the patient was 
noted to have pedal edema on the allograft side. Renal function 
continued to improve. Within 36 hours, the edema progressed, 
involving the calf, and the patient complained of pain over the 
allograft site. On physical examination, she had an enlarged, 
tender mass in the iliac fossa and orthostatic hypotension. Labo- 
ratory evaluation showed that the hematocrit level had fallen from 
24% to 18%. Urine output had ceased abruptly. The patient was 
taken to surgery immediately. 

Exploration of the operative site revealed an 8 cm long sponta- 
neous rupture along the convexity of the allograft, not involving 
the previous biopsy site (Fig 2). The iliac and renal veins were 
noted to be thrombosed, but arterial perfusion remained good. The 
allograft was grossly enlarged and there was profuse hemorrhage 
from the rupture site. Thrombectomy of the distal femoral and 
iliac veins was unsuccessful and a transplant nephrectomy was 
performed. A DeWeese clip was placed across the common iliac 
vein. Postoperatively, the patient had minimal leg edema that was 
treated with full-length support hose. She was discharged to 
continue on chronic hemodialysis therapy, and returned to her 
previous occupation. One month postoperatively, she was pade, 
mitted to the hospital with the diagnosis of pulmonary embolism. 
Radiolabeled albumin studies revealed popliteal thrombosis on the 
side opposite the previous allograft. She subsequently has been 
maintained on chronic anticoagulation. 


COMMENT 


Rupture of a renal allograft early after transplant is 
associated with tachycardia, hypotension, oliguria, swell- 
ing, pain, and tenderness at the transplant site. Laboratory 
examination usually reveals a falling hematocrit level and 
ultrasound scanning reveals an enlarging mass. Rupture 
usually occurs along the convex border, or occasionally, 
along a previous biopsy site. Early surgical exploration is 
always indicated, and occasionally, control of hemorrhage 
results in salvage of the allograft.’ 

Renal vein thrombosis, venous embolism to an allo- 
grafted kidney, and deep vein thrombophlebitis associated 
with thrombosis of the renal vein have been implicated in 
the differential diagnosis of early graft failure.* Although 
deep vein thrombophlebitis is a common occurrence after 
prolonged surgery and after corticosteroid therapy, it 
seems to be less common in renal allograft transplanta- 
tion.*'^ This has been attributed to the high blood flow 
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sociated with the anastomosis of a renal allograft to the 
iliac vein and to the relative antiplatelet effects of ure- 
mia." The poor prognosis of allografts with renal vein 
thrombosis has occasionally been reversed with anticoagu- 
lation therapy. Its occurrence, however, in the posttrans- 
plant period, associated with falling urine output, falling 
hematocrit level, and painful enlargement of the kidney, 
indicates that simultaneous renal vein thrombosis and 
allograft rupture have occurred and that anticoagulation 
therapy is contraindicated. 

In this patient, the sequence of deep vein iliofemoral 
thrombophlebitis followed by thrombosis and rupture of 





Fig 1.—Clinical course of patient with initial 
transplant dysfunction, subsequent increase 
of urine output, and decrease in serum crea- 
tinine level. Onset of leg edema (*1) preceded 
transplant nephrectomy (*2) by 2% days, 
during which serum creatinine level contin- 
ued to decrease, suggesting deep-vein ilio- 
femoral thrombosis preceded renal vein 


thrombosis. 
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Fig 2.—Renal allograft with rupture along 
convex edge. 


the kidney was particularly evident. It is unlikely that the 
reverse sequence occurred, as urine output and creatinine 
level had been improving up to the time of rupture, while 
signs and symptoms of deep vein thrombophlebitis had 
preceded the rupture by at least two days. The mechanism 
by which a venous outflow obstruction results in sponta- 
neous rupture is uncertain. The lack of venous collaterals 
after renal transplantation, preventing alternative routes 
of shunting, may result in allograft rupture. 


This work was supported by the Naval Medical Research and Develop- 
ment Command, Work Unit MF51.524.013.1005. 


References 


1. Haimov M, Glabman S, Burrows L: Spontaneous rupture of the 
allografted kidney. Arch Surg 103:510-512, 1971. 

2. Anderson B, Sampson C, Callender CO: Spontaneous renal allograft 
rupture without rejection: A case report. J Urol 115:745-746, 1976. 

3. Kootstra G, Meijer S, Elema JD: “Spontaneous” rupture of homo- 
grafted kidneys. Arch Surg 108:107-112, 1974. 

4. Lord RS, Effeney DJ, Hayes JM, et al: Renal allograft rupture: Cause, 
clinical features and management. Ann Surg 177:268-273, 1973. 

5. Arruda JA, Gutierrez LF, Jonasson O, et al: Renal-vein thrombosis in 
kidney allografts. Lancet 2:585-586, 1973. 

6. Nerstrom B, Ladefoged J, Lund F: Vascular complications in 155 
consecutive kidney transplantations. Scand J Urol Nephrol 6(suppl 15):65- 
74, 1972. 


Arch Surg—Vol 113, Feb 1978 


7. Murray JE, Wilson RE, Tilney NL, et al: Five years’ experience in renal 
transplantations with immunosuppressive drugs: Survival, function, compli- 
cations and the role of the lymphocyte depletion by thoracic duct fistula. 
Ann Surg 168:416-435, 1968. 

8. Mandel SR, Mattern WD, Staab E: Venous embolus to a transplanted 
kidney: Diagnosis and treatment. Arch Surg 111:1135-1138, 1976. 

9. Cosgriff SW: Thromboembolic complications associated with ACTH 
and cortisone therapy. JAMA 147:924-926, 1951. 

10. Skillman JJ: Postoperative deep vein thrombosis and pulmonary 
embolism: A selective review and personal viewpoint. Surgery 75:114-122, 
1974. 

11. Venkateswara R, Smith EJ, Alexander JW, et al: Thromboembolic 
disease in renal allograft recipients. Arch Surg 111:1086-1092, 1976. 


Renal Allograft Rupture—Goldman et al 205 





RELA EAA Cal 
s i^v 
t4 


ROC JEISPUUUNSEXVERACXNERNEUXm OG COSME NOSE GOGT “CLV Ua eee WEGDS LE WU F 
V ROE, ER y IPO BES data 
3 s '- 2 . vU . 


Reperitonealization and Invagination 


of the Lesser Curvature of the Stomach 


Following Proximal Gastric Vagotomy | 


Rodney J. Croft, MA, MB, FRCS 


€ Lesser curve necrosis usually presents as free perforation. A 
case of large gastric ulcer occurring very shortly after proximal 
gastric vagotomy (PGV) for a duodenal ulcer that was almost 
certainly due to ischemic necrosis of the lesser curve is 
presented here. Reperitonealization and invagination of the 
lesser curve is recommended following PGV so that, if necrosis 
occurs, it will take place within the stomach and not into the free 
peritoneal cavity. This maneuver may also avoid possible vagal 
reinnervation and the formation of dense adhesions between the 
stomach and liver. 

(Arch Surg 113:206-207, 1978) 


t appears from a recent world-wide review of the 
literature that the incidence of lesser curve necrosis 
following proximal gastric vagotomy (PGV) is 0.2% and the 
mortality of the complication 50%.' It has been suggested 
that reperitonealization of the lesser curve might reduce 
the incidence of this complication, thereby further 
lowering the overall mortality for PGV by 0.8%. It is not 
clear from the literature whether any cases of lesser curve 
necrosis had been reperitonealized during PGV, but the 
fact that the procedure was not specifically mentioned in 
any of the case reports suggests that it had not been 
carried out. 

Most of the cases of lesser curve necrosis following PGV 
have resulted in free perforation. They have initially 
presented with an unexplained ileus, followed on the fourth 
to sixth postoperative day by collapse and unequivocal 
signs of peritonitis. However, cases have been recorded of 
a gastric fistula? and of acute hemorrhage from erosion of 
an omental artery adjacent to the site of the necrosis.’ 

It is known that the lesser curve and the strip of tissue 1 
to 2 cm on either side lack a submucosal vascular plexus, 
unlike the remainder of the stomach, including the greater 
curve.’ This area is supplied by slender branches from the 
right and left gastric arteries. Proximal gastric vagotomy 
not only results in division of these branches, but may also 
lower overall gastric mucosal blood flow, probably by 
opening up arteriovenous shunts. Reduction of gastric 
wall vascularity through these two mechanisms in an area 
where there is no submucosal plexus is considered respon- 
sible for this rare although extremely serious complication 
of PGV. Reperitonealization and invagination of the lesser 
curve should protect against this possibility. 

Accepted for publication June 29, 1977. 
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It has also been suggested that reperitonealization may 
prevent reinnervation of the lesser curve.** Whether or not 
it is performed may have some relevance to the enormous 
variation, which ranges from 0% to 20%,* in reported rates 
of recurrent ulceration following PGV. However, there is 
no definite evidence as yet either to support or to refute 
this, and it would seem more likely that the high recurrence 
groups are those where the initial vagotomy was inad- 
equate. A further advantage of this maneuver may be to 
prevent the formation of dense adhesions between the 
liver and lesser curve following PGV, which makes surgery 
for recurrent ulceration much more difficult. 


REPORT OF A CASE 


A 45-year-old man was admitted for elective PGV, having 
suffered from intermittent symptoms of duodenal ulceration for 
ten years. This diagnosis was confirmed four years previously by 
barium meal examination, and his subsequent medical treatment 
had been unsuccessful. A barium meal examination performed 
just before the PGV showed evidence of a chronic duodenal ulcer, 
and the stomach was noted to be normal, with no delay in 
emptying. At operation, a scarred duodenum but adequate pylorus 
was found and the stomach was entirely normal. A standard PGV 
was carried out, without reperitonealization of the lesser curve. On 
the fourth postoperative day, the patient complained of abdoas 
pain, which was associated with distention and a tachycardia of 
125/min. However, his temperature was normal. The symptoms 
and signs settled after 48 hours and the patient was discharged 
home on the ninth postoperative day. 

Ten weeks later, he returned with a two-week history of 
increasingly severe epigastric pain, heartburn, and vomiting. 
Gastroscopy revealed an ulcer approximately 3 em in diameter on 
the lesser curve, with evidence of recent bleeding. There was no 
recurrent ulcer in the duodenum. The hemoglobin was 8.6 gm/dl, 
and the indices showed evidence of chronic blood loss. At opera- 
tion, an ulcer 4 em in diameter was found on the posteromedial 
border of the lesser curve. It had eroded through the full thiekness 
of the stomach wall and was penetrating the left lobe of the liver 
and upper border of the pancreas. The upper border of the ulcer 
was 5 em from the cardioesophageal junction. In view of the 
anatomical site of the ulcer and the fact that the insulin test prior 
to this operation, judged by the criteria of Faber et al," suggested 
that the vagotomy had been inadequate treatment for his ulcer, a 
Pólya gastrectomy was effected. The patient made an uneventful 
recovery. 

The histological report showed a typical benign gastric ulcer. In 
view of the large size, the penetrating nature of the ulcer, its high 
anatomical site, and the extremely short interval from PGV, we 
suggest that this ulcer began on the fourth postoperative day as an 
area of lesser curve necrosis that became sealed by adhesions to 
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neighboring structures. There was no other apparent etiological 
factor. 


COMMENT 


Proximal gastric vagotomy is carried out in the standard 
way. Having denervated the lesser curve from 5 cm above 
the cardioesophageal junction to 7 em proximal to the 
pylorus, the denuded lesser curve is then inverted (Figure) 
by means of a continuous 0-0 polyglycolie acid suture, 
which approximates the seromuscular layers 1 em on either 
side of the denuded borders, beginning at the cardioesoph- 
ageal junction and extending down to the lower limit of 
denervation. (The suture is similar to the inverting second 
layer performed on the lesser curve during a Billroth I 
gastrectomy.) This inversion achieves full seromuscular 
cover of the area at risk from ischemia, so that if the lesser 
curve necroses, it sloughs into the stomach, rather than 
into the free peritoneal cavity. 

The greater omentum has been used to cover the raw 
surface of the lesser curve, but in view of the reported case 
of acute hemorrhage from an omental artery,’ this method 
is probably best avoided. 

Thirty-two further cases of PGV have been treated in 
this way, without complication, and although it is too early 
to draw any firm conclusions, these initial results are 
encouraging. 


CONCLUSION 


The mortality of lesser curve necrosis is 50%.' It can be 
present not only as perforation,''* gastric fistula,’ or acute 


Diagrammatic representation showing technique of reperitoneal- 
ization and invagination of lesser curvature of stomach. 
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blood loss, but also as chronic gastric ulceration with 
chronic bleeding, a complication which to our knowledge 
has not been previously recorded. These cases serve to 
emphasize the potential danger of necrosis of the lesser 
curve following PGV. It would, therefore, seem reasonable 
to recommend the adoption of the simple technique of 
reperitonealization and invagination of the lesser curve 
after PGV, a procedure which may also prevent possible 
vagal reinnervation of the stomach and the formation of 
adhesions between the lesser curve and the liver. 


M. Hobsley, PhD, MChir, FRCS, provided help and advice in the prepara- 
tion of the manuscript and also gave permission to publish details of the 
case report. 
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Editorial Comment 


The extremely low incidence of necrosis of the lesser curvature 
following proximal gastric vagotomy (PGV) had led me to believe 
that the entity was due to the inexperienced "ham-handed" 
surgeon taking gross bites of tissue, with inadvertent damage to 
the stomach. Approximately 24 hours before reviewing this report, 
while doing a PGV according to my usual technique, I found 
myself—not once, but twice—digging into the lesser curvature 
muscle to a degree that, if unrecognized and left unrepaired, would 
have caused serious problems (necrosis?) postoperatively. Whether 
or not we should routinely "reperitonealize" the lesser curvature is 
still debatable; however, if not performed, careful review of the 
lesser curvature at the end of the procedure is mandatory. 

Thus, necrosis probably is due to errors in technique, not the lack 
of a submucosal vascular plexus; otherwise, the incidence would 
not be so extremely low: ten instances in thousands of reported 
operations. Finally, the matter of reinnervation of the unsutured 
lesser curvature has never been proved and, again, I doubt the 
validity of the concept. One observation cannot be argued: reperi- 
tonealization of the lesser curvature after PGV does improve the 
final appearance of the operative area. 

LLovp M. Nyuus, MD 
Chicago 
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In patients with peritonitis in whom you 
suspect septicemia and the gram-negative 
organism isolated from blood is likely to be 
susceptible to tobramycin in your hospital 
setting...you may start therapy with Nebcin 
before you receive results of susceptibility 
studies? In this situation, Nebcin may be 
a great help to you and gain valuable time 
for your patient. 

In proper indications and recommended 
dosages, the general effectiveness of Nebcin is 
well-known. Experience its benefits in treating 
your patients who have peritonitis caused 


by susceptible strains of the indicated gram- 
negative organisms. 


@ LM/IV. 
m 
tDue to indicated susceptible organisms. e C 


The decision to continue therapy with Nebcin should be tobramycin sulfate 


based on the results of susceptibility studies, the severity for serious gram-negative 
of the infection, and the important additional concepts infections in your hospital 


discussed in the Warnings box on the next page. 
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Summary of Prescribi ng Information 
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AC 7 WARNINGS 
be Patients treated with Nebcin should be under close clinical observation, 
EU because tobramycin and other aminoglycoside antibiotics have an inher- 
A Y ent potential for causing ototoxicity and nephrotoxicity. 
p F Both vestibular and auditory ototoxicity can occur. Eighth-nerve impair- 
E ment may develop if patients have preexisting renal damage and if Nebcin 
m is administered for longer periods or in higher doses than those 
rh recommended. 

E. Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function 
| should be closely monitored in patients with known or suspected renal 

EU impairment and also in those whose renal function is initially normal but 
Be who develop signs of renal dysfunction during therapy. Such impairment 
E | may be characterized by cylindruria, oliguria, proteinuria, or evidence of 
ya nitrogen retention (increasing BUN, NPN, or creatinine). Evidence of 
Là impairment in renal, vestibular, or auditory function requires discontinua- 
TUAM tion of the drug or dosage adjustment. 
WA: Nebcin should be used with caution in premature and neonatal infants 
ees because of their renal immatu rity and the resulting prolongation of serum 
E half-life of the drug. 
py R In the case of overdosage or toxic reactions, peritoneal dialysis or hemo- 
Rey v dialysis will help remove tobramycin from the blood. 

I Serum concentrations should be monitored when feasible, and 
d 


prolonged concentrations above 12 mcg. /ml. should be avoided. Urine 
should be examined for increased excretion of protein, cells, and casts. 

Concurrent and sequential use of other neurotoxic and/or nephrotoxic 
antibiotics, particularly Streptomycin, neomycin, kanamycin, gentamicin, 
cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
mycin, should be avoided. 

Nebcin should not be given concurrently with potent diuretics. Some 
diuretics themselves cause ototoxicity, and intravenously administered 
diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
tions in serum and tissue. 


Usage in Pregnancy—Safety of this product for use during pregnancy 
has not been established. 
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RÀ Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
E group, is derived from the actinomycete Streptom yces tenebrarius. Nebcin Injec- 
Me tionisa clear and colorless sterile aqueous solution for parenteral administra. 

pa tion. Itis stable and requires no refrigeration. 

RS Indications and Usage: Nebcin is indicated for the treatment of serious infections 


caused by susceptible strains of the following microorganisms: Pseudomonas 
aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole- negative), 
Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter sp., and staphy- 
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M. | lococci, including Staphylococcus aureus (coagulase-positive and 
^ .- -ecoagulase-negative). 


Nebcin is indicated in the treatment of septicemia; central-nervous-system 
infections, including meningitis; neonatal Sepsis; serious lower respiratory infec- 
tions; gastrointestinal infections, including peritonitis; and serious skin, bone, 
and soft-tissue infections, including burns, caused by the susceptible organisms 
listed above. Clinical studies have shown Nebcin also to be effective in serious 
complicated and recurrent urinary tract infections due to these organisms. 
Aminoglycosides, including Nebcin, are not indicated in uncomplicated initial 
episodes of urinary tract infections unless the causative organisms are not 
susceptible to antibiotics having less potential toxicity. Nebcin may be considered 
in serious staphylococcal infections when penicillin or other potentially less toxic 
drugs are contraindicated and when bacterial susceptibility testing and clinical 
judgment indicate its use. 

Bacterial cultures should be obtained prior to and during treatment to isolate 
. . and identify etiologic organisms and to test their susceptibility to tobramycin. If 
- . Susceptibility tests show that the causative organisms are resistant to tobramy- 

W cin, other appropriate therapy should be instituted. In patients in whom gram- 

negative septicemia, neonatal sepsis, or meningitis is suspected, including those 
in whom concurrent therapy with a penicillin or cephalosporin and an aminogly- 
coside may be indicated, treatment with Nebcin may be initiated before the 
results of susceptibility studies are obtained. The decision to continue therapy 
with Nebcin should be based on the results of susceptibility studies, the 
|. . Severity of the infection, and the important additional concepts discussed in the 
WARNINGS box above. 
Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
to its use. 
Warnings: See WARNINGS box above. 
Precautions: Specimens should be collected during therapy for examination, as 
recommended in the WARNINGS box. 

Neuromuscular blockade and respiratory paralysis have been reported in cats 
i receiving very high doses of tobramycin(40 mg./Kg.). The possibility that 
prolonged or secondary apnea may occur should be considered if tobramycin is 
administered to anesthetized patients who are also receiving neuromuscular 
blocking agents, such as succinylcholine or tubocurarine. 
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f overgrowth of : onsusceptib organisms occurs, appropriat ' therapy should 
beinitiated. — — = 
Adverse Reactions: Nephrotoxicity—Renal function cha nges, as shown by rising 
BUN, NPN, and serum creatinine and by oliguria, cylindruria, and increased 
proteinuria, have been reported, especially in patients with a history of renal 
impairment who are treated for longer periods or with higher doses than those 
recommended. 

Neurotoxicity— Adverse effects on both the vestibular and auditory branches 
of the eighth nerve have been noted, especially in patients receiving high doses or 
prolonged therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the 
ears, and hearing loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function 
who do not receive Nebcin in higher doses or for longer periods of time than 
those recommended. 

Other reported adverse reactions possibly related to Nebcin include increased 
serum transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, 
granulocytopenia, and thrombocytopenia; and fever, rash, itching, urticaria, 
nausea, vomiting, headache, and lethargy. 

Suggested Dosage Guides—l.M. /1.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal function) — 

3 mg./Kg./day administered in three equal doses every eight hours. In life- 

threatening situations, the dosage may be increased up to 5 mg./Kg./day 

administered in three or four equal doses. This dosage should be reduced to 
3 mg./Kg./day as soon as clinically indicated. (Refer to Table 1 for 
dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function) — 

Up to 4 mg. /Kg. / day may be given in two equal doses every twelve hours. 

Dosage guidelines for adult or pediatric patients with reduced renal function— 
After a loading dose of 1 mg. /Kg., subsequent dosage must be adjusted either 
with reduced doses at eight-hour intervals or with normal doses at prolonged 
intervals. To determine the reduced dose at eight-hour intervals, see the conven- 
ient nomogram in the package literature.* To calculate normal dosage at 
prolonged intervals (if the creatinine clearance rate is not available and the 
patient's condition is stable), the following formula may be used: 

1 mg./Kg.q.(6 x serum creatinine) h. 
Neither regimen should be used when dialysis is being performed. 
I.V. Administration— The usual volume of diluent for adults is 50 to 100 ml. For 
children, the volume of diluent should be proportionately less than for adults. 


The diluted solution usually should be infused over a period of twenty to sixty 
minutes. 









*An alternate rough guide for determining reduced dosage at eight-hour intervals (for patients 


whose steady-state serum creatinine values are known) is to divide the normally recommended 
dose by the patient's serum creatinine. 


Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 

























Usual Dose for 
Serious Infections 


























Maximum Dose for Life- 
Threatening Infections 




























For Patient (Reduce as soon as possible) 
Weighing 1 mg./Kg.q.8h. 1.66 mg./Kg.q.8h. 
Kg. Lb. (Total, 3 mg. /Kg./day) (Total, 5 mg. /Kg./ def, 
mg. /dose mg. /dose ml./dose* 
q. 8h. q. 8h. 
120 mg. 3. mk 200 mg. 5 ml 
115 mg. 2.9 ml. 191 mg. 4.75 ml. 
110 mg. 2.75 ml. 183 mg. 4.5 ml. 
105 mg. 2.6 ml. 175 mg. 4.4 ml. 
100 mg. 2.5 ml. 166 mg. 4.2 ml. 
95 mg. 2.4 ml. 158 mg. 4 ml 
90 mg. 2.25 ml. 150 mg. 3.75 ml. 
85: 187 85 mg. 2.1 mil. 141 mg. 3.5 ml. 
80 176 80 mg. 2 mi. 133 mg. 3.3 ml. 
75 165 75 mg. 1.9 ml. 125 mg. 3.1 ml. 
70 154 70 mg. 1.75 ml. 116 mg. 2.9 ml. 
65 143 65 mg. 1.6 ml. 108 mg. 2.7 ml. 
60 mg. 1.5 ml. 100 mg. 2.5 ml. 
55 mg. 1.4 ml. 91 mg. 2.25 ml. 
50 mg. 1.25 ml. 83 mg. 2.1 ml. 
45 mg. 1.1 ml. 75 mg. 1.9 ml. 
40 mg. 1 66 mg. 1.6 mi. 


How Supplied: Ampoules Nebcin® (tobramycin sulfate, Lilly) Injection, 80 mg. 


(equivalent to tobramycin) per 2 ml., 2 ml., rubber-stoppered. 


Ampoules Nebcin, Pediatric, Injection, 20 mg. (equivalent to tobramycin) per 2 


ml., 2 ml., rubber-stoppered. 


Hyporets® (disposable syringes, Lilly) Nebcin Injection, 60 mg. (equivalent to 


tobramycin) per 1.5 ml., 1.5 ml., and 80 mg. (equivalent to tobramycin) per 2 
ml., 2 ml., in packages of 24. 


Each ml. also contains 5 mg. phenol as a preservative, 3.2 mg. sodium bisul- 


fite, 0.1 mg. edetate disodium, and water for injection, q.s. Sulfuric acid and/or 
sodium hydroxide may have been added to adjust the pH. [0304768] 
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Additional information available 


fa to the profession on request. 


Eli Lilly and Company 
Indianapolis, Indiana 46206 


Aneurysm Formation in an Expanded 


Microporous Polytetrafluoroethylene Graft 


Andrew K. Roberts, MB, BS, FRCS, FRACS, Neil Johnson, MB, MS, FRACS, FRCS 


è Microporous expanded polytetrafluoroethylene (PTFE) has 
recently been proposed as an arterial graft. Although excellent 
graft patency rates have been achieved both experimentally and 
clinically, aneurysm formation of the graft has occurred in a 
small number of cases. This report describes a further case of 
aneurysm formation in a PTFE graft five months after insertion. 
We discuss the possible causes of graft aneurysm formation and 
a newly developed reinforced form of PTFE graft. 

(Arch Surg 113:211-213, 1978) 


ieroporous expanded polytetrafluoroethylene (PTFE) 

has been successfully used as an arterial graft." 

Campbell and co-workers‘ have produced evidence that 

art patency can be achieved in small-caliber vessels, 

resulting in salvage of limbs. However, aneurysm forma- 

tion in the prostheses was noted in four patients.’ This 
communication reports a further case. 


REPORT OF A CASE 


A 62-year-old electrician with a two-year history of bilateral calf 
claudication at 18 m, was admitted to the hospital in November 
1975, three weeks after an episode of acute ischemia of the right 
leg. When admitted, he had rest pain and examination revealed an 
ischemic right lower limb without any evidence of tissue loss. 

Angiography showed some irregularity of the abdominal aorta 
and mild stenosis of the origin of the right common iliac artery. 
The superficial femoral artery was totally occluded in the upper 
part of the thigh and the popliteal artery was reconstituted by 
collateral vessels at its origin above the knee. The profunda 
femoris was visualized and thought to be of good caliber. There 
was excellent runoff from the popliteal artery. 

A reversed autogenous saphenous vein-femoropopliteal bypass 
graft was inserted in November 1975, but the donor vein, 
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branching several times in the midthigh, was estimated to be only 
3 mm, in diameter at its narrowest point. Foot pulses were present 
postoperatively and the patient was discharged seven days after 
operation following an uncomplicated course. 

When reviewed six weeks later, the graft was no longer patent 
and the patient had considerable swelling of the right leg; a 
claudication distance of 9 m did not enable him to return to his 
normal occupation. Angiography confirmed occlusion of the graft 
and in addition, it was noted that the profunda origin could not be 
seen, although the artery opacified well through collateral chan- 
nels. Over the following two weeks, rest pain developed and the 
claudication distance decreased to five or six steps only, necessi- 
tating further surgery. 

Exploration of the right femoral artery revealed an occluded 
femoropopliteal graft at its origin from the common femoral 
artery, a tight stenosis of the origin of the right profunda femoris 
artery, and significant distal external iliac and common femoral 
artery disease. A bilateral aortofemoral graft was performed 
using a knitted Dacron bifurcation prosthesis; bilateral lumbar 
sympathectomy and right profunda endarterectomy were also 
performed and a right femoropopliteal graft inserted using an 8- 
mm diameter PTFE prosthesis. A continuous 6-0 polypropylene 
suture was used for each of the PTFE graft anastomoses. 
Following this procedure, the patient had an uncomplicated course 
and was discharged from the hospital 12 days later with palpable 
pulses in the right foot. He subsequently returned to work, free of 
claudication, but with some swelling of the right leg attributed to 
a deep venous thrombosis noted in the popliteal vein at the time of 
operation. 

Five months after the second operation, the patient complained 
of pain in the medial side of the right leg that was due to a large 
aneurysm of the PTFE graft (Fig 1). The fusiform aneurysm 
involved the lower one third of the graft in its subcutaneous course 
in the thigh and did not appear to arise as a false aneurysm from 
the distal anastomosis. 

Femoral angiography confirmed the presence of the aneurysm 
and intra-aneurysmal thrombus; the graft was patent, with good 
filling of the popliteal artery and excellent runoff (Fig 2). At 
operation two days later, a fusiform aneurysm of the graft itself 
was found. Between this aneurysm and the previous anastomosis 
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Fig 1.—Fusiform aneurysm of right polytetrafluoroethylene femo- 
ropopliteal graft at level of knee joint. 


+ + 


to the popliteal artery there was a segment of nonaneurysmal 
graft and the distal suture line was intact, there being no evidence 
of false aneurysm formation. A new tapered PTFE graft was 
placed in the subsartorial position, with the distal anastomosis 
being end-to-side to the popliteal artery and the proximal anasto- 
mosis end-to-end to the transected, endarterectomized origin of 
the superficial femoral artery. Both anastomoses were performed 
with continuous 6-0 polypropylene suture. The patient’s postoper- 
ative course after this procedure was uncomplicated and he left 
hospital with both pedal pulses palpable. Six months after surgery, 
the leg remains warm, foot pulses are present, and he has returned 
to work. 

The resected fusiform graft aneurysm was partly occluded by a 
thrombus (Fig 3). It was completely ensheathed by dense fibrous 
tissue and microscopically, most of the latticed compartments of 
the aneurysmal wall were filled with amorphous eosinophilic 
material, probably coagulated plasma proteins. The PTFE facing 
the graft lumen was acellular, there being no apparent neointima, 
while the outer two thirds of the PTFE contained mononuclear 
cells and fibroblasts encased by collagenous connective tissue. In 
some areas, almost two thirds of the entire thickness of the PTFE 
was occupied by granulation tissue composed of fibroblasts, 
capillaries, and multinucleated giant cells. 


COMMENT 


At the present time, autogenous saphenous vein is still 
the most widely used conduit for arterial reconstruction in 
the lower limb. In the past, availability of saphenous vein 
has been reduced following earlier surgery for varicose 
veins, thrombophlebitis, or previous vascular reconstruc- 
tions and now, with the advent of coronary artery surgery, 
the number of saphenous veins available for use has 
further decreased. Thus, there is a need for a suitable 
prosthesis as an alternative to saphenous veins for lower 
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Fig 2.—Femoral arteriogram showing aneurysm formation of 
polytetrafluoroethylene graft, intra-aneurysmal filling defects due 
to thrombus, and patent distal anastomosis. 
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Fig 3.—Resected polytetrafluoroethylene graft aneurysm partly 
occluded by intra-aneurysmal thrombus. 


limb vascular reconstructions. 

Many alternative arterial grafts have been suggested, 
including cephalic and basilic veins, fresh venous allo- 
grafts, bovine heterografts,* knitted Dacron tubes,’ and 
silicone mandril tubes." When compared with all these 
conduits, autogenous vein has been the most successful for 
small vessel replacement." 

Over the last four years, microporous expanded polytet- 
rafluoroethylene has been investigated as a vascular pros- 
thesis."*'* This material appears to have many of the 
characteristics of an ideal prosthesis, being inert, easy to 
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handle, and having an antithrombogenic internal surface 
and a low implant porosity but, experimentally, a high 
healing porosity. By this is meant that the graft can be 
implanted in the heparinized recipient without bleeding, 
but its porosity is such that excellent ingrowth of tissue 
into the interstices of the graft wall occurs, intramural 
capillary formation is seen, and, importantly, a viable 
neointima of host endothelial cells is formed,'* also unpub- 
lished data that is part of our laboratory’s ongoing experi- 
mental work. Although excellent patency rates have been 
achieved both experimentally and clinically, dilation and 
aneurysmal formation of the graft material are serious 
complications of its use, threatening both limb and life. 

The PTFE graft used in this patient was different from 
that currently being used by the authors. It was 50 cm long 
and 8 mm in diameter, with a wall thickness of less than 0.5 
mm. In the four aneurysms reported by Campbell et al,° the 
grafts ranged from 40 to 80 em, with internal diameters of 
4 to 8 mm and wall thickness of 0.5 mm. Hypertension has 
been suggested as a contributing factor to aneurysm 
formation,’ but our patient was normotensive and it seems 
more likely that this complication is secondary to an 
inherent weakness in the graft material. Although 
complete tissue incorporation of the graft has been demon- 
strated experimentally, this was not apparent in this 
patient's graft removed five months after insertion. 
Whether this is significant in aneurysm formation is not 
known. 

All plastic materials exhibit a slow continuous deforma- 
tion when subjected to stress, the total deformation being 
made up of two parts: (1) initial deformation due to 
elasticity or slackness in the structure, and (2) “creeps” or 
slow, continuous deformation that occurs following instan- 
taneous deformation. Modification of design can signifi- 
cantly reduce creep rate and subsequent dilation and 

rysm formation of vascular grafts. A reinforced form 
of graft has now been developed that consists of an inner 
tube having longitudinal orientation of the fibrils of PTFE 
and a circumferentially orientated outer layer or skin of 
PTFE reinforcing the conduit. This outer layer of PTFE 
provides circumferential or "hoop strength.” Since clinical 
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introduction of this reinforced graft in August 19775, to our 
knowledge no case of aneurysm formation has been 
encountered in over 2,000 grafts (W. L. Gore, MD, personal 
communication, 1977). 

Expanded microporous polytetrafluoroethylene is a 
promising new form of vascular graft for small- and 
medium-sized vessels. The use of grafts that were initially 
available has been complieated by aneurysmal formation, 
but it is elaimed that this problem has now been overcome 
with the currently available high hoop strength form of 
PTFE. Further clinical and experimental evaluation of this 
material is needed to ascertain whether this claim is 
justified. 


The 8-mm diameter PTFE prosthesis used in this study was provided by 
IMPRA-graft, Phoenix, Ariz. The new tapered PTFE graft used in this 
study was provided by Gore-Tex (W. L. Gore & Associates, Newark, Del). 
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indications Treatment of Shock—Plasmanate® 
is indicated in the treatment of shock due to burns, 
crushing injuries, abdominal emergencies, and any 


In infants and small children, Plasmanate® has been 
found to be very useful in the initial therapy of shock 
due to dehydration and infection. 


other cause where there is a predominant loss of plas- Contraindications Plasmanate* is contraindicated 


ma fluids and not red blood cells. It is also effective in 


for use in patients on cardiopulmonary bypass. Severe 


the emergency treatment of shock due to hemorrhage. hypotension has been reported in such patients when 


Following the emergency phase of therapy, blood 
transfusions may be indicated depending on the 
severity of the blood loss. 


given Plasma Protein Fraction '. 

Plasma Protein Fraction may be contraindicated in 
patients with severe anemia, congestive heart failure, 
or increased blood volumes. 


Precautions Rapid infusion of Plasmanate" 
(greater than 10 mi/minute) has produced hypotensic 
in patients undergoing surgery or in the pre- or post- 
operative period. Blood pressure should be monitore 
during use and infusion slowed or ceased if sudden 
hypotension occurs. 

Plasmanate® does not provide coagulation factors 
and therefore does not correct disorders of coagulatio 
Adverse Reactions Hypotension may occur, 
particularly following rapid infusion or intra-arterial 
administration to patients on cardiopulmonary bypass 





When you need a plasma 
volume expander that in- 
creases collodial osmotic 
pressure, turn to the first 
and most widely known — 
Plasmanate* 
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Plasmanate" not only T U; S; Govt. Lic. te 
supplies all your albumin M. Bue 
needs, but also gives you 4 ently gui 

alpha and beta globulins. i 

Cutter Biological 


Division of Cutter Laboratories, Inc 
Berkeley, California 94710 
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Ordering Information: 
Plasmanate^ 


Plasma Protein Fraction Order by 
(Human) 596 U.S.P. This Number 
50 ml. (pediatric size) 613-20 





250 ml. (with administration set) 0161-0 613-25 


500 ml. (with administration set) 0161-0 613-27 


‘he blood pressure may normalize spontaneously Limited Warranty A number of factors beyond our sentatives of the Company are not authorized to vary 
ifter the slowing or discontinuation of the infusion. control could reduce the efficacy of this product or the terms or the contents of the printed labeling includ- 
'asopressors will also correct the hypotension. even result in an ill effect following its use. These ing the package insert for this product except by printed 
Flushing, urticaria, back pain, nausea and headache include storage and handling of the product after it notice from the Company's Berkeley, California office. 
ave been occasionally reported by conscious patients. leaves our hands, diagnosis, dosage, method of Prescriber and user of this product must accept the 
storage Store at room temperature not exceeding administration, and biological differences in individual terms hereof. 
0°C (86°F). Solution that has been frozen should not Patients. Because of these factors, it is important that Bibliography ‘Bland JHL, Laver MB, Lowenstein 
e used. this product be stored properly and that the directions E: Vasodilator effect of commercial 5% plasma protein 
low Supplied Plasmanate" is available in a 50 mi Should be followed carefully during use. fraction solutions. 


iafrie ei No warranty express or implied, including any war- JAMA 224: 1721-1724. 1973 
"A. sesaper iud m on -— ranty of merchantability or fitness is made. Repre- 
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Revascularization of the Ischemic Kidney 


Jonathan B. Towne, MD, Victor M. Bernhard, MD 


* Although acute renal artery obstruction causes cessation of 
kidney function, the viability of the nephron is often maintained 
by collateral circulation. When renal artery blood flow is 
restored, filtration is resumed and the resulting acute tubular 
necrosis is gradually resolved as renal tubular cells regenerate. 
We have observed several different mechanisms of acute renal 
artery obstruction resulting in anuric renal failure: temporary 
suprarenal placement of an aortic clamp during abdominal 
aneurysmectomy, resulting in bilateral renal artery occlusion; 
embolus, presumably of cardiac origin, to a solitary kidney; and 
thrombosis of the distal aorta extending to a level proximal to the 
renal arteries. There is no correlation between the duration of 
renal artery occlusion and the viability of kidney parenchyma. 
Viability of the kidney can only be determined by visual inspec- 
tion at operation and response to revascularization. When 
vascular obstruction is a possible cause of acute anuric renal 
failure, immediate angiography is indicated. If a correctable 
vascular lesion is identified, operative intervention is manda- 
tory. 

(Arch Surg 113:216-218, 1978) 


ollowing acute renal artery obstruction, the viability of 

the nephron may be maintained by collateral blood 
flow from the capsular and periureteric vessels. However, 
this flow is at a subfiltration pressure and results in anuric 
renal failure if both kidneys or a solitary kidney are 
involved. This blood flow maintains the viability of the 
glomerulus, but the renal tubule cells atrophy. If renal 
artery blood flow is restored, filtration is resumed and the 
renal tubular cells regenerate. Occasionally, if extensive 
collateral flow develops, renal function will return sponta- 
neously several months after renal artery obstruction.' We 
report our experience with surgically remedial renal 
failure secondary to acute renal artery obstruction. 
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REPORT OF CASES 


Case 1.—A 64-year-old hypertensive woman was transferred to 
our hospital three days following elective resection of an abdom- 
inal aortic aneurysm. The patient had been anuric since surgery. 
During the aneurysm resection, the aorta was cross clamped above 
the renal arteries for two minutes to control bleeding at the 
proximal suture line. On admission to our hospital on the third 
postoperative day, her BUN level was 88 mg/100 ml and her serum 
potassium level was 6 mEq/liter. An aortogram demonstrated a 
patent graft; however, both renal arteries were occluded at their 
origin. 

At celiotomy, backbleeding was obtained from both renal 
arteries following thrombectomy. Bilateral aortorenal bypass was 
constructed utilizing 8-mm knitted Dacron prostheses. The 
cyanotic, flaccid kidneys distended and became pink following 
restoration of arterial flow. Examination of biopsy specimens 
revealed patchy areas of cortical necrosis, as well as acute t 
necrosis. Abdominal aortography on the second postoperative day 
demonstrated functioning aortorenal grafts. In the early postop- 
erative period, the patient required hemodialysis five times until 
diuresis began on the 12th postoperative day. Convalescence was 
prolonged by pulmonary and cardiac complication, but the patient 
was discharged on the 46th postoperative day. An intravenous 
pyelogram at the time of discharge revealed function in the right 
kidney, but nonvisualization of the left. 

The patient did well postoperatively, with blood pressures 
ranging from 160 to 180 mm Hg systolic and 90 to 110 mm Hg 
diastolic on moderate doses of chlorothiazide and reserpine. The 
BUN level ranged. from 48 to 70 mg/100 ml and the serum 
creatinine, from 3 to 5 mg/100 ml. Intravenous pyelograms two 
years postoperatively demonstrated bilateral function, although 
there was considerable cortical thinning of the left kidney. The 
patient died of pneumonia and pulmonary emboli four years 
postoperatively. 

Case 2.— A 72-year-old man was admitted to the vascular service 
with a 36-hour history of left flank pain, nausea, and vomiting. He 
had been anuric for 18 hours prior to admission. An arteriogram 
performed at the referring hospital demonstrated total occlusion 
of the abdominal aorta extending proximally to the origin of the 
renal arteries. 

The patient's cardiac function was stable at this time, although 
he had had four previous myocardial infarctions with congestive 
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Fig 1.—Case 2. Postoperative arteriogram demonstrating patent 
renal arteries. 


p 


heart failure. His serum potassium level on admission was 6.2 
mEgq/liter. At celiotomy, thromboendarterectomy of the perirenal 
aorta and the right renal artery, as well as thrombectomy of the 
left renal artery, was performed. There was backbleeding from 
both renal arteries. Following restoration of blood flow, both 
kidneys became distended and pink. An aortofemoral bypass 
restored circulation to the lower extremities. At the completion of 
the procedure, a Schribner shunt was inserted. Postoperatively, 
the patient required hemodialysis four times until diuresis 
commenced on the 18th postoperative day. An aortogram on the 
fifth postoperative day demonstrated patent renal arteries, with a 
filling defect in the dorsal division branch of the left kidney 
causing subtotal obstruction of that branch (Fig 1). 

The patient was discharged on the 40th postoperative day. He 
has remained well for the past 20 months, with a blood pressure of 
152/94 mm Hg without medication. His serum creatinine level is 3 
mg/100 ml and his BUN level is 39 mg/100 ml. 

Case 3.—A 65-year-old man was admitted to the medical service 
with congestive heart failure. The patient had previously had two 
myocardial infarctions and he had a long history of chronic atrial 
fibrillation treated with digitalis and quinidine sulfate. He had 
undergone a left nephrectomy in 1968 for chronic pyelonephri- 
tis. 

He was noted to be anuric shortly after admission. An arterio- 
gram done 12 hours after admission revealed an occlusion of the 
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right renal artery 3.5 em distal to its origin from the aorta. 
Eighteen hours after admission, a renal artery embolectomy was 
performed, and a Schribner shunt inserted. Arteriogram obtained 
on the second postoperative day demonstrated a patent renal 
artery with a residual filling defect in the right lower pole branch 
(Fig 2). 

Postoperatively, the patient required repeated hemodialysis. On 
the 14th postoperative day, the urine output increased to 2 liters/ 
day. However, he sustained another myocardial infarction with 
pulmonary edema and hypotension on the 25th postoperative day. 
Thereafter, renal function deteriorated and further hemodialysis 
was required. His subsequent hospital course was marked by 
pulmonary insufficiency and congestive heart failure and he died 
on the 40th postoperative day of progressive cardiorespiratory 
problems. At postmortem examination, the renal artery was 
patent. Sections of the kidney showed healthy parenchyma as well 
as multiple areas of necrosis and hemorrhage. Thrombus was 
found in the peripheral renal arteries adjacent to the areas of 
necrosis. 


COMMENT 


In the presence of acute renal artery obstruction, the 
kidney can be resistant to ischemic necrosis because the 
viability of the nephron is often maintained by collateral 
flow. Since the collateral blood flow is not suffieient to 
maintain filtration of the glomerulus, the presence of 
anuria gives no indication of viability of the kidney. There 
are no reliable roentgenographic criteria for the reversi- 
bility of renal artery ischemia, since arteriography in the 
immediate postocclusive period usually will not demon- 
strate the collateral flow. 

The duration of the ischemia also does not correlate with 
the reversibility and salvage potential of the kidney. In our 
patients, the duration of ischemia ranged from 18 hours to 
three days and all kidneys functioned in postoperative 
period. Although renal function was not normal in the two 
survivors, it was sufficient to maintain life without hemo- 
dialysis. Several authors^? have reported successful renal 
embolectomy more than 30 days after renal artery occlu- 
sion. 

Renal size does not correlate with the reversibility of the 
renal ischemia. Morgan et al* reported revascularization of 
chronically occluded renal arteries in kidneys measuring 
7.5 and 8 em long. Satisfactory function was obtained in 
both, with the former increasing to 13 cm in length two 
years postoperatively and the latter increasing to 10 em in 
length at one year. In patients with long-term, poorly 
controlled hypertension and an atrophic kidney secondary 
to renal artery occlusive disease, the good kidney may be 
the atrophic kidney, since the renal artery stenosis has 
protected it from the ravages of renal hypertension, while 
the contralateral unobstructed kidney has been virtually 
destroyed, demonstrating severe arterionephrosclerosis. In 
some of these patients, the renal artery stenosis is the 
cause of the hypertension. 

The potential salvage rate of acute renal artery obstruc- 
tion can only be determined by the presence of back- 
bleeding from the kidney once the occluding debris is 
cleared from the distal renal artery. If the kidney becomes 
distended and pink following revascularization, some renal 
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Fig 2.—Case 3. Left, Preoperative abdominal aortogram. Arrow 
indicates occlusion of right renal artery. Right, Postoperative 
right selective renal arteriogram. Arrow indicates residual 


emoblus in lower pole branch artery. 


function will be retrieved. 

Because acute tubular necrosis frequently develops in 
these patients following successful revascularization, a 
Schribner shunt should be inserted at the conclusion of 
renal revascularization. Occasionally, a patient who is too 
critically ill to tolerate a major abdominal procedure can be 
maintained on hemodialysis until his clinical status 
improves. Perkins et al? reported successful aortic throm- 
bectomy 35 days after renal artery occlusion secondary to 
abdominal aortic thrombosis involving the renal arteries in 
a patient with severe rheumatic heart disease. Their 
patient was maintained on hemodialysis during this inter- 
val, allowing time to get her into optimal condition. 

The potential for renal artery emboli following surgical 
manipulation of the abdominal aorta was clearly docu- 
mented by Thurlbeck and Castleman.’ They reported acute 
renal artery emboli in 17 of 22 patients who died following 


aortic operations. Their patients included 11 with ruptured 
aneurysms, six with unruptured aneurysms, and five with 
aortic occlusive disease. Therefore, when anuria develops 
following aortic reconstruction, an arteriogram should be 
obtained to determine if embolism is the underlying fff. 
A curable lesion, if found, should be immediately 
corrected. 

Thrombosis of the abdominal aorta involving the renal 
arteries frequently indicates severe preexisting renal 
artery occlusive disease, since normal renal artery blood 
flow is generally sufficient to prevent thrombosis of the 
perirenal aorta. Renal artery stenosis should be identified 
and corrected by endarterectomy or bypass graft to 
provide adequate renal perfusion. Since surgical correction 
of acute renal artery occlusion can salvage sufficent renal 
funetion to maintain life without hemodialysis, prompt 
arteriography and surgical intervention is indicated. 
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A national sample of 200 hospitals reports: 


97 per cent of major 
gram-negative pathogens 
remain sensitive 


A first-choice aminoglycoside for initial therapy* 
in suspected gram-negative infections'^' 


Continuing high in vitro susceptibility 
of clinically significant gram-negative pathogens 
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Brief Summary of Prescribing Information 


GARAMYCIN® Injectable, brand of gentamicin 
sulfate injection, USP, 40 mg. per ml. 

Each ml. contains gentamicin sulfate, USP 
equivalent to 40 mg. gentamicin 

For Parenteral Administration 

For complete information, consult official Package 
Insert, September 1976. 


WARNINGS 

Patients treated with aminoglycosides 
should be under close clinical observation 
because of the potential toxicity associ- 
ated with their use. As with other 
aminoglycosides, GARAMYCIN Injectable 
is potentially nephrotoxic. The risk of 
nephrotoxicity is greater in patients with 
impaired renal function and in those who 
receive high dosage or prolonged therapy. 
Additionally, ototoxicity, both vestibular 
and auditory, can occur in patients 
treated with GARAMYCIN, primarily those 
with pre-existing renal damage and in pa- 
tients with normal renal function treated 
with higher doses or for longer periods 
than recommended. 

Monitoring of renal and eighth nerve 
function is recommended during therapy 
particularly for patients with reduced 
renal function. Urine should be examined 
for decreased specific gravity, increased 
excretion of protein, and the presence of 
cells or casts. Blood urea nitrogen, serum 
creatinine, or creatinine clearance should 
be determined periodically. Evidence of 
ototoxicity (dizziness, vertigo, tinnitus, 
roaring in the ears and hearing loss) or 
nephrotoxicity requires dosage adjust- 
ment or discontinuance of the drug. 

Serum concentrations of amino- 
good should be monitored when 
easible to assure adequate levels and to 
avoid potentially toxic levels. When 
monitoring gentamicin peak concentra- 
tions, prolonged levels above 12 mcg/ml 
should be avoided. When monitoring gen- 
tamicin trough concentrations, levels 
above 2 mcg/ml should be avoided. 

In the event of overdose or toxic reac- 
tions, hemodialysis or peritoneal dialysis 
will aid in the removal of gentamicin from 
the blood. 

Avoid concurrent and/or sequential 
systemic or topical use of other poten- 
tially neurotoxic and/or nephrotoxic 
drugs, such as cephaloridine, kanamycin, 
amikacin, neomycin, polymyxin B, colistin, 
paromomycin, streptomycin, tobramycin, 
vancomycin, and viomycin. Other factors 
which may increase patient risk of tox- 
icity are advanced age and dehydration. 

Avoid the concurrent use of gentamicin 
with potent diuretics, such as ethacrynic 
acid or furosemide, since diuretics alone 
may cause ototoxicity. When adminis- 
tered I|.V., diuretics may enhance 
aminoglycoside toxicity by altering the 
antibiotic concentration in serum and 
tissue. 





INDICATIONS AND USAGE Serious infections 
caused by susceptible strains of: Pseudomonas 
aeruginosa, Proteus sp. (indole-positive and indole- 
negative), Escherichia coli, Klebsiella-Enterobacter- 
Serratia sp., Citrobacter sp., and Staphylococcus 
(coagulase-positive and coagulase-negative). 
Clinically effective in neonatal sepsis; septicemia; 
and serious infections of the central nervous system 
(meningitis), urinary tract, respiratory tract, 
gastrointestinal tract (including peritonitis), skin, 
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bone and soft tissue (including burns). Culture and 
sensitivity studies should be performed. 
Aminoglycosides, including gentamicin, are not in- 
dicated in uncomplicated initial episodes of urinary 
tract infections unless the causative organisms are 
susceptible to these antibiotics and are not suscep- 
tible to antibiotics having less potential for toxicity. 
GARAMYCIN may be considered as initial therapy 
in suspected or confirmed gram-negative infections, 
and therapy may be instituted before obtaining 
results of susceptibility testing. Continued therapy 
with this drug should be based on the results of 
susceptibility tests, the severity of the infection, and 
the important additional concepts contained in the 
WARNINGS Box. If the causative organisms are 
resistant to gentamicin, other ix AP ea therapy 
should be instituted. In serious infections when the 
causative organisms are unknown, GARAMYCIN 
may be administered as initial therapy in conjunc- 
tion with a penicillin- or cephalosporin-type drug 
before obtaining results of susceptibility testing. If 
anaerobic organisms are suspected, consider using 
other suitable antimicrobial therapy in conjunction 
with. gentamicin. Following identification of the 
organism and its susceptibility, appropriate anti- 
biotic therapy should then be continued. When ap- 
propriate, a penicillin-type drug can be used con- 
comitantly. ARAMYCIN Injectable has also been 
shown to be effective in the treatment of serious 
Staphylococcal infections. While not the antibiotic 
of first choice, GARAMYCIN Injectable may be con- 
sidered when penicillins or other less potentially 
toxic drugs are contraindicated and bacterial 
susceptibility tests and clinical judgment indicate 
its use. CONTRAINDICATIONS Hypersensitivity to 
gentamicin. A history of hypersensitivity or serious 
toxic reactions to aminoglycosides may also con- 
traindicate use of gentamicin. WARNINGS See 
WARNINGS Box. PRECAUTIONS Neurotoxic and 
nephrotoxic antibiotics may be absorbed from body 
surfaces after local irrigation or application. The po- 
tential toxic effect of antibiotics administered in this 
fashion should be considered. Increased nephrotox- 
icity has been reported following concomitant ad- 
ministration of aminoglycoside antibiotics and 
cephalothin. Neuromuscular blockade and 
oratory paralysis have been ke in the cat 
receiving high doses (40 mg/kg) of gentamicin. The 
possibility of these phenomena occurring in man 
should be considered if gentamicin is administered 
to patients receiving neuromuscular blocking 
agents, such as succinylcholine or tubocurarine. If 
blockade occurs, calcium salts may reverse these 
phenomena. Elderly patients may have reduced 
renal function which may not be evident in the 
results of routine screening tests, such as BUN or 
serum creatinine. A creatinine clearance determina- 
tion may be more useful. Monitoring of renal function 
during treatment with. gentamicin, as with other 
aminoglycosides, is particularly important in such 
patients. Cross-allergenicity among amino- 
glycosides has been demonstrated. Patients should 
be well hydrated during treatment. Although the in 
vitro mixing of gentamicin and carbenicillin results 
in a rapid and ol Babel inactivation of gentamicin, 
this interaction has not been demonstrated in pa- 
tients with normal renal function who received both 
drugs by different routes of administration. A reduc- 
tion in gentamicin serum half-life has been reported 
in patients with severe renal impairment receiving 
carbenicillin concomitantly with gentamicin. Treat- 
ment with gentamicin may result in overgrowth of 
nonsusceptible organisms. If this occurs, appropri- 
ate therapy is indicated. Usage in Pregnancy: Safet 

for use in pregnancy has not been established. 
ADVERSE REACTIONS Nephrotoxicity — Ad- 
verse renal effects, as demonstrated by the pres- 
ence of casts or protein in the urine or by rising BUN, 
NPN, serum creatinine and oliguria, have been re- 
ported. They occur more frequently in patients with 
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a history of renal impairment and in patients treated 
with larger than recommended dosage. Neurotox- 
icity —Adverse effects on both vestibular and 
auditory branches of the eighth nerve have been re- 
ported, primarily in patients with renal impairment 
and in patients on high doses and/or prolonged 
therapy. Symptoms include dizziness, vertigo, tin- 
nitus, roaring in the ears and hearing loss. Numb- 
ness, skin tingling, muscle twitching and convul- 
sions have also been reported. Note: The risk of 
toxic reactions is low in patients with normal renal 
function who do not receive GARAMYCIN Injectable 
at higher doses or for longer periods of time than 
recommended. Other reported adverse reactions 
possibly related to gentamicin include: respiratory 
depression, lethargy, confusion, depression, visual 
disturbances, decreased appetite, weight loss, and 
hypotension and hypertension; rash, itching, ur- 
ticaria, generalized burning, laryngeal edema, 
anaphylactoid reactions, fever, and headache; 
nausea, vomiting, increased salivation, and 
stomatitis; purpura, pseudotumor cerebri, pulmo- 
nary fibrosis, alopecia, joint pain, transient 
hepatomegaly, and splenomegaly. Laboratory ab- 
normalities possibly related to gentamicin include: 
increased serum transaminase (SGOT, SGPT), and 
increased serum LDH and bilirubin; decreased 
serum calcium, sodium and potassium; anemia, 
leukopenia, granulocytopenia, transient 
agranulocytosis, increased and decreased 
reticulocyte counts, and thrombocytopenia. While 
local tolerance of GARAMYCIN Injectable is gener- 
ally excellent, there has been an occasional report 
of pain at the injection site. Subcutaneous atrophy 
or fat necrosis ep local irritation has been 
reported rarely OVERDOSAGE In the event of over- 
dose or toxic reactions, hemodialysis or peritoneal 
dialysis will aid in the removal of gentamicin from 
the blood. DOSAGE AND ADMINISTRATION 
Please consult official Package Insert test 
Physicians’ Desk Reference. HOW S D 
40 mg/ml in 2 ml (BO mg) vials; 1.5 ml (60 mg) and 
2 ml (80 mg) disposable syringes. Pediatric Inject- 
able, 10 mg per ml, in 2 ml (20 mg) vials. 
11076831 SEPTEMBER 1976 
AHFS Category 8:12.28 


For more complete prece UA consult 
Package Insert or latest Physicians' Desk 
Reference. Schering literature is also available 
from your Schering Representative or Profes- 
sional Services Department, Schering Corpora- 
tion, Kenilworth, New Jersey 07033. 
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Correspondence and Brief Communications 


The Editor will be pleased to receive letters that pertain to material published in the ARCHIVES and 


brief communications concerning other matt 


ers of interest to its readers. Such contributions should 


be 250 words or less, typewritten, double-spaced. No more than two references are permitted amd 
illustrations or tables are accepted only when essential to the message. Readers are advised that in 
view of The Copyright Revision Act of 1976, all material submitted for publication must contain on 
the transmittal letter the following language: "The person(s) undersigned hereby transfers, assigns, 
or otherwise conveys all copyright ownership to the AMA in the event that such work is published by 


the AMA.” 


Pulmonary Resections in Children 


To the Editor.-l read with interest 
the article by Williams et al regarding 
pulmonary resections in children (AR- 
CHIVES 112:481-483, 1977). I noted that 
one of their infants had the Swyer- 
James syndrome and that in the 
discussion following the article, Dr 
Williams commented that this syn- 
drome is “the situation of a unilateral 
hyperlucent lung syndrome in associa- 
tion with congenital absence of the 
pulmonary artery.” In fact, congenital 
absence of the pulmonary artery is 
one of the differential diagnoses in 
the unilateral hyperlucent lung syn- 
drome in children but is not the 
underlying basis for this particular 
syndrome. This syndrome was ini- 
tially described by Swyer and James' 
who documented the case history of a 
6-year-old boy with recurrent lower 
respiratory tract infection and a 
hypovascular lung. Other synonyms 

ied to this disorder include Mac- 
leod's syndrome, unilateral emphy- 
sema, unilateral lung transradiency, 
and unilateral hyperlucent lung. 

This syndrome usually has its 
origins in childhood and probably 
represents the end stage of a variety 
of diseases involving the lung.’ It is 
characterized by a unilateral hyperlu- 
cent small volume lung with pulmo- 
nary artery hypoplasia that results 
from a failure of growth on the 
affected side secondary to bronchopul- 
monary pathology. Angiography re- 
veals hypovascularity on the affected 
side. Other differentials to be consid- 
ered include absence of the pectoralis 
muscle, recurrent thromboembolic dis- 
ease that is rare in children, con- 
genital lobar emphysema, and foreign 
body aspiration. These latter two 
usually lead to a large hyperlucent 
lung and not a small one. 

NEIL N. Finer, MD 
Edmonton, Alberta, Canada 


1. Swyer PR, James GCW: A case of unilateral 
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pulmonary emphysema. Thorax 8:133-136, 1953. 

2. Kogutt MS, Swischuk LE, Goldblum R: 
Swyer-James syndrome (unilateral hyperlucent 
lung) in children. Am J Dis Child 125:614-618, 
1973. 


In Reply.—Dr Finer is correct. Con- 
genital absence of the pulmonary 
artery is an element of the differen- 
tial diagnosis in the unilateral hyper- 
lucent lung. Reduced perfusion of the 
affected side is seen in these cases and 
is, as he says, usually a reflection of 
pulmonary artery hypoplasia. 
We appreciate the opportunity to 
clarify this point. 
Tuomas E. WILLIAMS, JR, MD 
Columbus, Ohio 


A New Needle Holder to Facilitate 
Eversion of the Skin Edges 


One of the basic principles of 
suturing incisions and lacerations is to 
evert the skin edges. The tendency for 
the scar to widen may be minimized 
and the wound tensile strength may 
be maximized. To obtain this eversion, 
the stitch enters the skin at an acute 
angle to the skin margin, thereby 
encompassing more tissue deeply 
rather than superficially. When the 
knot is tied, the resultant skin edges 
evert. To affect this maneuver, the 
surgeon pronates his wrist to an often 
extreme degree. This can both be 
uncomfortable and tiring. To mini- 
mize this degree of pronation, a 
number of surgeons remove their 
fingers from the rings and "palm" the 
instrument. This technique facilitates 
the placement of the stitch at an acute 
"angle" without the necessity for a 
large degree of pronation, but the 
value of the rings is lost. 

A solution to this problem is a 
needle holder in which the shaft has 
been bent, that is, "pronated" relative 
to the rings. The surgeon then has to 
pronate his wrist less to affect the 
needle entering the skin at an acute 


angle. Such a needle holder (Noe- 
Webster) is now available from 


Padgett Instruments (Figure). 





Shaft of needle holder has been placed at 
30? angle relative to plane of rings. 


No new techniques are needed, as 
this needle holder is used in the same 
manner as regular holders. This 
needle holder can be used by the 
surgeon either with his fingers in the 
rings or palming the needle holder. 
Eversion of the skin edges is this 
facilitated and the resultant appear- 
ance of the scar and the tensile 
strength are improved. 

JoeL M. Nor, MD 
Brookline, Mass 


Use of Systemic Antibiotics for 
Prophylaxis in Surgery 


To the Editor.—The March issue of the 
ARCHIVES OF SURGERY contained an 
article by Chodak and Plaut entitled, 
"Use of Systemic Antibiotics for 
Prophylaxis in Surgery: A Critical 
Review" (112:326-334). In Table 1 of 
this article, "Inadequately Designed 
Studies on Systemic Antibiotie Pro- 
phylaxis in Surgery," there is a subset 
column that describes studies that 
have employed inadequate controls. 
Among those described is one written 
by myself and published in the 
ARCHIVES in 1968 (97:533-537). 

I would like to bring to your atten- 
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tion and to the authors' the fact that 
this is not a study on systemic anti- 
biotic prophylaxis in surgery, but, as 
stated in the introduction, 


It was the purpose of this investigation to 
ascertain which patients with biliary tract 
disease might be most threatened by 
bacterial infection and which antibioties 
might be most effective for prophylactie 
use. 


The summary further states, "A 
series of 110 consecutive biliary traet 
operations have been analyzed to 
relate clinical status, patient age, 
bacterial culture, and antibiotic sensi- 
tivity.” If the authors had been more 
critical in their review, they would 
have found that, rather than being an 
inadequately designed study for anti- 
biotic prophylaxis, no prophylactic 
antibiotics were administered in any 
patient. The only antibiotics given 
were as therapy, in four patients with 


Dermal Marking 


The perfect surgical marking instru- 
ment does not yet exist. The felt-tip 
surgical marking pencils are fine for 
preliminary surgical plans but the 
marks are soon lost with surface irri- 
gation. 

The dermal tattoo is the only mark 
that remains during the surgical 
procedures of rubbing and wiping 
blood and detritus from the wound. 
This marking is critical in preserving 
landmarks such as original scars or 
the vermillion border. 

Tattooing methylene blue into the 
dermis with a sharp needle has long 
been employed as a surgical marker. 
The blood welling up through the 
needle puncture wound sometimes 
deters the surgeon from preserving a 
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retention of marking fluid. 
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common duct disease, given before, 
during, and after the surgical proce- 
dure. 

The second subdivision of treat- 
ment of this article, therefore, is also 
incorrect in that, rather than being 
inadequate in control studies, this is, 
in truth, a control study in and of 
itself. Although this report was pub- 
lished almost a decade ago and subse- 
quent development of new antibiotics 
as well as knowledge of the role of 
anaerobie bacteria may have changed 
interpretations somewhat, the gener- 
al facts presented relating to the age 
of patients and the nature of their 
disease as it relates to positive bacte- 
rial cultures is nonetheless, I believe, 
still valid. It is not, however, a study in 
the use of systemic antibiotic prophy- 
laxis in surgery. 

G. RoBERT Mason, MD, PHD 
Baltimore 


clear field for incision. 

The use of the 2-em caliper for 
dermal tattooing enables penetration 
and deposition of marking fluid into 
the dermis without the bleeding that 
accompanies the needle puncture. 
However, the smooth surface of the 
caliper point does not lend itself to 
retaining marking fluid. A simple 
method of improving the caliper shaft 
and point is rubbing lightly over an 
emery board (Figure) The small 
scratches allow fluid to cling easily to 
the shaft and tip of the caliper 
enabling predictable deposition of 
marking fluid into the dermis. This 
technique is especially helpful in the 
marking of cleft lip landmarks. 

THOMAS Ray VECCHIONE, MD 
San Diego 






Use of emery board to improve Caliper shaft and point for 
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Tablets | 
Percocet -5 © 


DESCRIPTION Each tablet of PERCOCET®-5 coi 
tains 5mg oxycodone hydrochloride (WARNING 
May be habit forming), 325 mg acetaminophe 
(APAP). 

INDICATIONS For the relief of moderate to mode 
ately severe pain. 


CONTRAINDICATIONS Hypersensitivity to oxyc 
done or acetaminophen. 


WARNINGS Drug Dependence Oxycodone can pri 
duce drug dependence of the morphine type anc 
therefore, has the potential for being abused. Ps! 
chic dependence, physical dependence and tolei 
ance may develop upon repeated administration o 
PERCOCET®-5, and it should be prescribed anc 
administered with the same degree of cautior 
appropriate to the use of other oral narcotic-contair 
ing medications. Like other narcotic-containin( 
medications, PERCOCET®-5 is subject to the Federa 
Controlled Substances Act. 


Usage in ambulatory patients Oxycodone ma) 
impair the mental and/or physical abilities requirec 
for the performance of potentially hazardous task: 
Such as driving a car or operating machinery. The 
patient using PERCOCET®-5 should be cautionec 
accordingly. 

Interaction with other central nervous system 
depressants Patients receiving other narcotic anal 
gesics, general anesthetics, phenothiazines, other 
tranquilizers, sedative-hypnotics or other CNS 
depressants (including alcohol) concomitantly with 
PERCOCET®-5 may exhibit an additive CNS depres 
Sion. When such combined therapy is contempla 
ted, the dose of one or both agents should be 
reduced. 


Usage in prognanoy Safe use in pregnancy has not 
been established relative to possible adverse effects 
on fetal development. Therefore, PERCOCET®-5 
should not be used in pregnant women unless, in 
the judgment of the physician, the potential benefits 
outweigh the possible hazards. 


Usage in children PERCOCET®-5 should not be 
administered to children. 


PRECAUTIONS Head injury and increased intra- 
cranial pressure The respiratory depressant effects 
of narcotics and their capacity to elevate cerebro- 
spinal fluid pressure may be markedly exaggerated 
in the presence of head injury, other intracranial 
lesions or a pre-existing increase in intracranial 
pressure. Furthermore, narcotics produce adverse 
reactions which may obscure the clinical course of 
patients with head injuries. 


Acute abdominal conditions The adminigémiygn of 
PERCOCET®-5 or other narcotics may obscure the 
diagnosis or clinical course in patients with acute 
abdominal conditions. 


Special risk patients PERCOCET*-5 should be 
given with caution to certain patients such as the 
elderly or debilitated, and those with severe impair- 
ment of hepatic or renal function, hypothyroidism, 
Addison's disease, and prostatic hypertrophy or 
urethral stricture. 


ADVERSE REACTIONS The most frequently 
observed adverse reactions include light-headed- 
ness, dizziness, sedation, nausea and vomiting. 
These effects seem to be more prominent in ambu- 
latory than in nonambulatory patients, and some of 
these adverse reactions may be alleviated if the 
patient lies down. 


Other adverse reactions include euphoria, dys- 
phoria, constipation, skin rash and pruritus. 


DOSAGE AND ADMINISTRATION Dosage should be 
adjusted according to the severity of the pain and 
the response of the patient. It may occasionally be 
necessary to exceed the usual dosage recom- 
mended below in cases of more severe pain or in 
those patients who have become tolerant to the 
analgesic effect of narcotics. PERCOCET®-5 is given 
Orally. The usual adult dose is one tablet every 6 
hours as needed for pain. 


DRUG INTERACTIONS The CNS depressant effects 
of PERCOCET®-5 may be additive with that of other 
CNS depressants. See WARNINGS. 


DEA Order Form Required. 
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FOR MODERATE TO MODERATELY SEVERE PAIN , 


Acetaminophen 
with the narcotic 
difference 
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Reliable oral narcotic analgesia...  ...aspirin free 








The narcotic component in PERCOCET®-5 Acetaminophen is a non-narcotic analgesic 

is oxycodone, which is readily absorbed and provides widely used for aspirin-sensitive patients. Equivalent , 

dependable oral analgesia — usually within 15 to to aspirin in analgesia, it complements the pain relief 

30 minutes. Oxycodone can produce drug depend- provided by oxycodone. J 

ence of the morphine type and should be prescribed The usual dose of PERCOCET *-5 is one | 

with the same degree of caution appropriate to the tablet every six hours, providing convenience and 1 

use of other narcotic-containing medications. economy for your patients. PERCOCET *-5 is ideally 
suited for your patients with aspirin sensitivity, i 


with hemostatic disturbance, with peptic ulcer or on 
anticoagulation therapy. 
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Calendar of Events 


1978 
February 


Southeastern Surgical Congress, Fairmont Ho- 
tel, New Orleans, Feb 19-22. Sec-Dir: A. H. 
Letton, MD, 315 Boulevard NE, Suite 500, 
Atlanta, GA 30312. 

Pacific Coast Surgical Association, Newport 
Beach, Calif, Feb 19-23. Contact Pacific 
Coast Surgical Association, 2455 NW Marshall 
St, Portland, OR 97210. 

American Society for Surgery of the Hand, 
Dallas, Feb 22-24. Contact: Ms G. M. Gorman, 
3 Parker PI, Suite 233, 2600 S Parker Rd, 
Aurora, CO 80232. 

American Academy of Orthopedic Surgeons 
Annual Meeting, Dallas, Feb 23-28. Contact: 
Ms R. Burke, AAOS, 430 N Michigan Ave, 
Chicago, IL 60611. 


March 


Central Surgical Association, Chicago, March 2- 
4. Sec: Robert J. Freeark, MD, 2160 S First 
Ave, Maywood, IL 60153. 

First International Congress on Colonoscopy 
and Diseases of the Large Bowel, Fontaine- 
bleau Hotel, Miami Beach, Fla, March 2-4. 
Chm: John P. Christie, MD, 7400 N Kendall Dr, 
South Miami, FL 33156. 

American College of Surgeons Spring Meeting, 
Cincinnati, March 13-16. 


April 


Southeastern Surgical Congress, Atlanta, April 
9-13. Sec-Dir: A. H. Letton, MD, 315 Boulevard 
NE, Suite 500, Atlanta, GA 30312. 

American College of Radiology, San Diego, April 
9-14. Exec Dir: W. C. Stronach, 20 N Wacker 
Dr, Chicago, IL 60606. 

Southwestern Surgical Congress, Palm Springs, 
Calif, April 17-20. Sec-Treas: J. A. Barney, MD, 
708 Physicians & Surgeons Bldg, Oklahoma 
City, OK 73103. 

American Surgical Association, Dallas, April 26- 
28. Sec: J. V. Maloney, MD, University of 
California School of Medicine, Los Angeles, 
CA 90024. 

American Society for Artificial Internal Organs, 
Palmer House, Chicago, April 27-29. Exec Dir: 
Karen K. Burke, ASAIO National Office, Box 
777, Boca Raton, Fla 33432. 

American Association of Plastic Surgeons 
Annual Meeting, St Francis Hotel, San Fran- 
cisco, April 30-May 3. Contact: M. S. Turkie- 
wicz, MD, 25 Prescott St NE, Atlanta, GA 
30308. 


May 


Association of Veterans Administration Sur- 
geons, Breckenridge Spanish Hotel, St Louis, 
May 1-2. Sec: R. C. Read, MD, VA Hospital, 
Little Rock, AR 72206. 

American Pediatric Surgical Association, Hot 
Springs, Va, May 3-6. 

American Association for Thoracic Surgery, 
Hyatt Regency, New Orleans, May 8-10. Exec 
Sec: W. T. Maloney, 6 Beacon St, Boston, MA 
02108. 

American Association of Clinical Urologists, 
Washington Hilton, Washington DC, May 19- 
20. Contact: B. H. Farber, Jr, 2017 Walnut St, 
Philadelphia, PA 19103. 
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European Society for Surgical Research 13th 
Congress, Helsinki, May 21-24. Contact: Con- 
gress Secretariat, Congress Dept Travel 
Experts Ltd, Box 722 00101 Helsinki 10 
Finland. 

Society for Surgery of the Alimentary Tract, Las 
Vegas, May 23-24. Sec: Larry C. Carey, MD, 
Ohio State University, 410 W 10th Ave, Colum- 
bus, OH 43210. 

American Society for Head and Neck Surgery, 
Toronto, May 28-31. Sec: J. C. Goldstein, MD, 
Albany Medical College, Albany, NY 12208. 


June 


American Society of Colon and Rectal Sur- 
geons, Town & Country Hotel, San Diego, 
June 11-15. Contact: Ms H. Gibson, 320 W 
Lafayette, Detroit, MI 48226. 

International Cardiovascular Society, Los An- 
geles, June 23-24. Sec: William J. Fry, MD, 
5323 Harry Hines Blvd, Dallas, TX 75235. 

Society for Vascular Surgery, Los Angeles, June 
22-23. Sec: Russell M. Nelson, 325 Eighth Ave, 
Salt Lake City, UT 84103. 

American Medical Association Annual Meeting, 
St Louis, June 17-22. 

Fifth International Congress on Burn Injuries, 
Stockholm, June 18-23. Contact: RESO, Klara 
Norra Kyrkogatan 31, S-105, 24 Stockholm, 
Sweden. 

American Orthopedic Association, Hot Springs, 
Ark, June 26-29. Contact: Richard E. King, 
Secretary, 430 N Michigan Ave, Chicago, IL 
60611. 


September 


European-American Symposium on Venous 
Diseases, Zurich, Switzerland, Sept 4-8. 
Contact: Miss Vivian Delaney, Group Sales 
Department, American Express Co, 65 Broad- 
way, New York, NY 10006. 


October 


Clinical Orthopedic Society, Detroit, Oct 4-6. 
Sec-Treas: E. W. Johnson, Jr, MD, 200 First St, 
Rochester, MN 55901. 

American College of Surgeons Clinical Con- 
gress, San Francisco, Oct 16-20. Contact: 
Edwin W. Gerish, MD, ACS Office 55 E Erie St, 
Chicago, IL 60611. 

American Society of Anesthesiologists Annual 
Meeting, Chicago, Oct 21-25. Contact: F. W. 
Connell, Admin Asst, ASA, 515 Busse Hwy, 
Park Ridge, IL 60068. 

American College of Chest Physicians Annual 
Meeting, Washington, DC, Oct 28-Nov 1. 
Contact: ACCP, PO Box 93725, Chicago, IL 
60670. 


November 


American Society of Plastic and Reconstructive 
Surgeons, Diplomat Hotel, Hollywood, Fla, 
Nov 5-10. 

Western Surgical Association, Phoenix, Nov 12- 
15. Sec: Paul E. Hodgson, MD, University of 
Nebraska Medical Center, Omaha 68105. 

Association for Academic Surgery, Bond Court 
Hotel, Cleveland, Nov 12-15. Sec-Treas: E. M. 
Copeland Ill, MD, University of Texas Medical 
School, Houston 77030. 


December 


American Medical Association Winter Scientific 
Meeting, Las Vegas, Dec 7-10. 


News and Announcements 


Combined Treatment Modalities in 
Cancer of the Head and Neck.—A two- 
day international symposium on com- 
bined therapy for cancer in high-risk 
areas of the head and neck will be 
presented March 30 and 31, 1978, by 
the Otolaryngology Section of the 
Department of Surgery, Yale Univer- 
sity School of Medicine. 

Surgical techniques and concepts 
will be presented by a guest faculty 
including Drs Ettore Bocca, John 
Conley, Donald F. N. Harrison, Ri- 
chard Jesse, Max Som, and Elliott 
Strong. 

The impact of chemotherapy and 
immunotherapy on local treatment by 
surgery or radiation will be discussed 
by Drs Joseph Bertino, Paul Chretien, 
James Fischer, and Robert Wittis. 

For further details, contact Office 
of Graduate and Continuing Educa- 
tion, Yale University School of Medi- 
cine, 333 Cedar St, New Haven, CT 
06510 or phone: (203) 432-4582. 


American College of Surgeons. The 
sixth annual spring meeting of the 
American College of Surgeons will be 
held in Cincinnati, March 13-16, 1978. 
The headquarters hotel will be the 
Netherland Hilton, and scientifie pro- 
grams will be held in the Netherland 
Hilton Hotel and the Stouffer's Cin- 
cinnati Inn. 

The core of the scientific program is 
made up of eight pos Era 
courses in topies of interest to all 
surgeons, and some surgical specialty 
topics as well. Panel discussions, guest 
lectures, audiovisual programs, and 
the Fellowship Breakfast complete 
the four-day program. 

The postgraduate courses include 
the following: infection in the surgical 
patient; inflammatory disease of the 
bowel; venous disease; extended 
surgery for cancer of the colon, cancer 
of the head and neck, and melanoma, 
new indications and techniques; nutri- 
tion in surgical patients; when? with 
what? how?; practical management of 
trauma; postoperative problems of 
gastric surgery; and pediatric sur- 
gery. 

There is a registration fee of $60 for 
the spring meeting for those Doctors 
of Medicine who are not Fellows of the 
American College of Surgeons. A 
registration fee of $60 for each post- 
graduate course is charged to anyone 
who wishes to attend a course. 
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Gore-Tex reinforced vascular grafts 
NOW, AFTER 20,000 IMPLANTS, 2,300 FOLLOW-UPS. 
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It is time to consider 
GORE-TEX reinforced expand- 
ed polytetrafluoroethylene 
(PTFE) vascular grafts as a 
viable alternative to saphenous 
vein autografts. 

Preferable, in many cases, 
to woven and knit synthetics 
or bovine heterografts. 

Published laboratory and 
clinical testing reports have 
been consistently favorable. 
(A full bibliography and 
offering of reprints is on the 
final page of this advertise- 
ment.) 

Over 2,300 post-operative 
follow-ups have been reported 
to us, through the kind co- 
operation of surgeons who 
have used GORE-TEX PTFE 
grafts in a variety of proce- 
dures. A summary of those 
follow-ups appears below. 

And, today, GORE-TEX 
reinforced PTFE grafts are in 
regular use in hospitals 


Table 1: 


Number Number Average Number Number Average 
Type of operation Implanted Patent Patency Remarks Type of operation Implanted Patent Patency Remarks g 
A-V Fistulae 555 497 90% Maximum Above-knee 
Follow-up: Femoral- Popliteal 710 627 88% Maximum 
24 mos. Others 204 192 94% Follow-up: 
Avg.: 1.6 mos. 29 mos. 
Conf. Limits: Avg.: 3 mos. 
87.5-92.5% Overall, Above-knee 914 819 90% 
Conf. Limits: 
Pulmonary Grafts 39 30 77% Maximum 88-92% 
(Aota-Pulm. Follow-up: 
shunt; Pulm. 27 mos. Below-knee 
reconstruction) Avg.: 2.6 mos. Fem-Distal-Pop 318 272 86% Maximum 
Conf. Limits: Fem-Ant-Tibial 58 34 59% Follow-up: 
61-89% Fem-Post-Tibial 116 87 75% 24 mos. 
Fem-Peroneal 28 19 68 % Avg.: 2.2 mos. 
Other Arterial Grafts Others 17 12 70% Conf. Limits: 
Carotid-Subclavian 21 19 90% Maximum 75-83% 
Renal Artery 14 14 100% Follow-up: 
Axillary-Axillary 11 11 100% 28 mos. Cross-Over Grafts 
Others 31 26 84% Avg.: 4.5 mos. Femoral-Femoral 68 64 94% Maximum 
Conf. Limits: Femoral-Popliteal 7 6 86% Follow-up: 
81-96% Others 3 75% 17 mos. 
Avg.: 4.3 mos. 
Venous Grafts 26 22 85% Maximum 
Follow-up: Overall, Cross-overs 79 73 92% Conf. Limits: 
42 mos. 82-97% 
Avg.: 7.1 mos. 
Conf. Limits: 
66-96% 
Patches 60 54 90% Maximum TOTALS, 
Follow-up: ALL OPERATIONS 2354 2054 87% Conf. 
2B mos. Limits: 85.6-88.4%. 
Avg.: 7.2 mos. 


Summary of Clinical Evaluation Data, AV Fistulae Pulmonary 
Grafts, Venous Grafts, Patches, Others. As of August 22, 1977. 


throughout the United States 
and parts of the rest of the 
world. 


Why GORE-TEX grafts? 


Many of the benefits of 
GORE-TEX vascular grafts 
arise directly from the nature 
of the material. (Fig. 1). It is 
expanded PTFE with a low- 
density, approximately 80% 
porous structure, composed 
of nodules and fibrils of 30u 
in length. 

The open structure of the 
GORE-TEX vascular graft 
allows rapid tissue ingrowth, 
capillary formation, and early 
perivascular adhesion, pro- 
moting the establishment of a 
thin, viable neointima. 
Unlike Dacron, there is no 
need to pre-clot. 


One important improvement: 
increased resistance to 
aneurysmal dilatation. 





Expanded PTFE, including 
early versions of GORE-TEX 
grafts, has one drawback: low 
circumferential strength. 

In early studies, this 
manifested itself primarily 
in the form of aneurysms, 
particularly in hypertensive 
patients. 

Accordingly, in 1975, we 
reinforced GORE-TEX vas- 
cular grafts by winding a 
strong, fine lattice of expanded 
PTFE around the exterior. 
This reinforcement imparts 
several important properties: 

1. High radial or bursting 
strength, yielding outstanding 
resistance to dilatation. (Fig. 3). 
We test every GORE-TEX 
graft to 3600mm Hg at 72°F, 
equivalent to approx. 70 p.s.i. 

2. High suture holding 
power. (We invite you to test 
this for yourself in our offer 
on the last page of this 
advertisement.) 


Table 2: Summary of Clinical Evaluation Data, Arterial Reconstruction 
in Lower Extremities. As of August 22, 1977. 





Conf. Limits: 
79-96%. 





Please Note: Our animal data does not support the use of this graft in aorta-coronary bypass applications. 
We have insufficient clinical data on which |to base any conclusions regarding this application. 





Procedures in which 
GORE-TEX grafts should be 
the prosthesis of choice. 
And why. 


Thank God, literally, for the 
saphenous vein. As an auto- 
graft, particularly in peripheral 
vascular surgery, it has saved 
countless limbs and lives. 

But a saphenous vein is not 
always available. And knitted 
or woven fabric implants, 
though reasonably satisfactory 
in larger diameters, simply do 
not perform well in smaller 
(4 to 8MM) diameters. 

In these cases, particularly 
those which cross the knee 
joint, a GORE-TEX vascular 
implant should be given prime 
consideration. 

Indeed, the greatest use to 
date of GORE-TEX grafts has 
been in arterial bypasses 
originating at the femoral 
artery — femoral-popliteal, 
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2. Canine aorta renal graft at 7 week post-op. 
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1. GORE-TEX 30 micron graft. 300x 


femoral-distal popliteal, 
femoral-anterior tibial, 
femoral-posterior tibial and 
femoral-peroneal — bypasses 
which, despite their small 
diameter, must withstand the 
flex stresses imposed at the 
knee and hip. Patency rates 
and maximum time periods 
shown are encouraging. 

The second major use of 
GORE-TEX implants to date 
has been as arterial- venous 
fistulae for long-term 
hemodialysis. 

Other situations in which 
GORE-TEX vascular grafts 
have been used, even though 
an autograft may have been 
possible, were those in which 
surgical time was limited, 
either because of the urgency 
of the situation itself or 
because prolonged anaesthesia 
time was undesirable. 
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3. AV fistula, s 
Pollack's Trichrome 


Easy to handle, use. 


GORE-TEX vascular grafts 

are easy to handle, with 
excellent resistance to kinking. 
And they exhibit high suture- 
holding power. They are, of 
course, fully biocompatible 
and, unlike knitted or woven 
prostheses, do not require 
pre-clotting. 

GORE-TEX vascular grafts 
for peripheral vascular surgery 
are available in standard 
lengths of 70 cm —3 to 8mm in 
straight diameters; 6.5 to 
4.5mm tapered and 8.0 to 
6.0mm tapered. Other diam- 
eters and special constructions 
are available on request. 


See next page for free 
GORE-TEX graft test-pack 
and complete bibliography, 
available as reprints. 
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ix weeks post-op. 300x 


GORE-TEX is a registered trademark 
of W. L. Gore & Associates, Inc. 


Printed in U.S.A. 
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Cardiovascular Surgery Sept., 1976 


suture-noiaing cnaracteristics 


of GORE-TEX grafts to the 
most meaningful test equip- 
ment: your own hands. Our 
test kit, not intended for 
actual surgery, includes a short 
length of a GORE-TEX graft 
and a 6-0 double-armed 
suture. Try it for yourself. 
Also, take your choice of 
reprints of any of the exper- 
imental, clinical, and engineer- 
ing reports listed. 


1. Polytetrafluoroethylene Grafts for 
Arteriovenous Fistulae 

A. Mohaideen, M.D., M. Avram, M.D. 
R. Mainzer, M.D. 

N.Y. State Journal of Medicine 

Dec., 1976 


2. Arterial Prosthesis of Microporous 
Expanded Polytetrafluoroethylene for 
Construction of Aorta-Pulmonary Shunts 
A. Gazzaniga, M.D., J. Lamberti, M.D., 
R. Siewers, M.D., D. Sperling, M.D., 

W. Dietrick, M.D. R. Arcilla, M.D., 

R. Replogle, M.D. 

Journal of Thoracic and 


For Limb Salvage: A Preliminary Report 
C. Campbell, M.D., D. Brooks, M.D., 

M. Webster, M.D., H. Bahnson, M.D. 
Surgery May, 1976 


4. Small-vessel Replacement 

with GORE-TEX 

(Expanded Polytetrafluoroethylene) 
A, Florian, M.D., L. Cohn, M.D., 

G. Dammin, M.D., J. Collins, M.D. 
Archives of Surgery, March, 1976 


























fluoroethylene: Patency versus Porosity 
C. Campbell, M.D., D. Goldfarb, M.D., 
R. Roe, M.D. 

Annals of Surgery August, 1975 


6. Segmental Venous Replacement 

D. Smith, Lt. Cmdr. (MC) USN, 

J]. Hammon, M.D., J. Anane-Sefah, 

M. D. R. Richardson, M.D., C. Trimble, M.D. 
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To sterilize 7. Do not handle graft with ungloved hands. 


Grafts may be sterilized using steam, gas, or It should be handled with clean instruments. 


flash autoclave techniques. 8. Do not attempt to resterilize any unused 
Follow instructions on package and equipment. graft portion which has been contaminated 
with blood or any foreign material. 


Indications 9. Do not use absorbable sutures. 


10. Do not cut graft while holding under tension. 


1. Use a 5-0 or 6-0 nonabsorbable monofilament à 
Doing so may cause separation of the outer 


suture with a cardiovascular needle for best 


results on graft diameters of 6mm. or less. layer. 
Larger sutures may be used with larger diameter The GORE-TEX graft is a composite struc- 
grafts. ture consisting of an inner base tube and a 


2. Intra-operative inspection of anastomoses thin outer layer which reinforces the base 
using irrigant solutions may result in serum tube to prevent aneurysmal dilatation. Do 
leakage when blood flow is established in the not use any portion of a GORE-TEX graft 
graft. To prevent this, care must be taken not to which has damage to, or separation of, the 
generate syringe pressures sufficient to force outer layer of the graft. Should the outer 
irrigant through the graft walls. To do so will reinforcing layer become frayed at the end 
alter the hydrophobic (non-wetting) properties of the graft, do not pull on or peel the 
of the GORE-TEX graft. (See Contraindication outer layer from the base tube. Carefully 
#11.) trim off the portion of the graft where the 
3. Trim grafts to desired lengths using sharp outer layer is frayed. 
surgical scissors. Grafts should be handled with 11, Do not force irrigating solutions through 


clean forceps or gloves. GORE-TEX grafts are the GORE-TEX graft. Doing so may result 
not "elastic." Therefore, proper matching of in serum leakage after blood flow is 


lengths is essential. If the graft is cut too short, established. 

excessive stress may be placed on the sutures 12. Do not place grafts in any fluid prior to use. 
and graft at the anastomosis. (See Contraindica- Doing so may result in serum leakage after 
tion #10.) blood flow is established. 

AS TIENS 13. Puncturing the graft with a needle of the 


type commonly used for blood access can 
result in mechanical damage to the graft, 
in spite of the reinforcement mentioned in 
Contraindication #10. 


1. Do,got pre-clot the graft. 
2. Bo not sterilize by irradiation techniques. 


3. Grafts should never be exposed to tem- 
peratures exceeding 482°F (250°C). 


4. Do not sterilize more than three times. 


When this graft is punctured, it is essential 
that the needle puncture sites be spaced along 
the accessible subcutaneous length of the 
graft. Repeated needle puncture of the 
graft at the same site, or within the same 
immediate area, may result in mechanical 
6. Do not attempt to sterilize the label attached damage to the graft which could result in 
to the PVC blister tray at high temperatures, hematoma, false aneurysm, or true aneu- 
as the materials (ink and adhesives) on the rysm. Patients should be carefully observed 
label may contaminate objects in contact so that appropriate action can be taken if 
with the label during the sterilization cycle. hematoma or aneurysm should occur. 


W.L. Gore & Associates, Inc. 
P.O. Box 734 
555 Paper Mill Road 


Newark, Delaware 19711 


5. During sterilization, do not place grafts 
under heavy or sharp objects which might 
crush the graft during the sterilization cycle. 


Gentlemen: 
[ Please send me your GORE-TEX test kit. 


a Please send me the reprints and reports whose numbers 


I have circled. 
3. 5. 7. 9. Ti. 


2. 4. 6. 8. 10. 12. 
E Please have your representative call for an appointment. 


Name 


Address 





City 
Hospital Affiliation n 


Surgical Specialty 


INDEX TO ADVERTISERS 


Avicon 145-148 


Bristol Laboratories 173-174, 175 
Burroughs Wellcome Company 


C 


Cutter Laboratories 214-215 


E 


Endo Laboratories 222-223 


Gore, W.L., & Associates 225-229 
L 


Lilly, Eli, & 
Company 121, 128-129, 208-210 


M 


McNeil Laboratories, Inc. .................. 140 
Mead Johnson Laboratories .. 4th Cover 


Narco Pilling 3rd Cover 


Olympus Corporation of America .... 179 
P 


Purdue Frederick Company 


Reed & Carnrick 
Roche Laboratories 


Schering Corporation 219-220 
Smith Kline & French 
Laboratories 182-184 


While every precaution is taken to insure accuracy, 
we cannot guaranties against the pe of an 
occasional change or omission in the preparation of 
this index. 





orn m NE oria gee F, 
Dues i p RE^ 


Books 





Readers are advised that in view of The Copyright Revision Act of 1976, all 
Book Reviews submitted for publication must contain on the transmittal letter 
the following language: “The person(s) undersigned hereby grant the American 
Medical Association permission to publish this Book Review and in add ition, 


hereby assigns all copyright ownership therein to the AMA." 


Venous Thromboembolism, by John L. Madden 
and Michael Hume, 240 pp, $15, Appleton- 
Century-Crofts, 1976. 


This compact monograph provides a 


— fine review of the current state of the 
art in the field of venous thromboem- 


bolism, prepared by leading authori- 
ties in the field. One premise of the 
editors is that "One single, universally 
efficacious and acceptable treatment 
has not been found." The opening 
chapter by Gallus on "Incidence and 
Clinical Risk Factors” is brisk, com- 
prehensive, and exceedingly well doc- 
umented by references. In the area of 
diagnosis, adequate description and 
data are provided on the improved 
noninvasive techniques. 

Emphasized in this monograph is 
information on the nonpharmacolog- 
ical prevention of postoperative ve- 
nous thrombosis in various types of 
surgical procedures—an approach that 
is stimulating much current interest. 
A brief chapter on the hemodynamics 
of external pneumatic compression by 
Kamm and Shapiro indicates that, as 
the engineering details of flow and 
collapse are better understood, fur- 
ther improvements in the efficacy of 
external compression may be ex- 
pected. Perhaps the highlights of this 
volume are two superb chapters in 
which the editors, Madden and Hume, 
ask most of the difficult questions in 
the area of venous thrombosis and 
pulmonary embolism and receive re- 
freshingly frank responses. 

This book is aimed at the surgeon 
who has to contend with the problems 
of venous thromboembolism in daily 
practice. À reading of this monograph 
would well be worth an evening's 
earnest perusal. 

STANFORD WESSLER, MD 
New York 


Clinical Gastroenterology, by Howard M. Spiro, 
MD, $45, 1,289 pp, New York, Macmillan 
Publishing Co, 1977. 

This book is the second edition of a 
widely acclaimed textbook of clinical 
gastroenterology. Approximately 300 
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pages have been added to the new 
edition, fairly evenly distributed be- 
tween all major units. The most 
substantial change consist of a group- 
ing into a new unit of previously 
separate discussions of various as- 
pects of inflammatory bowel disease. 
This new unit encompasses both the 
small and large bowel and content has 
undergone major expansion. This is 
one of the most valuable sections of 
the book. 

A single-authored textbook of 1,289 
pages is an awesome accomplishment 
and, in this instance, a virtuoso 


» performance. The product is far more 


than an organized review of the 
contents of Dr Spiro's "five filing 
cases full of reprints." Howard Spiro 
is a man of firm convictions, freely 
and clearly expressed. These convic- 
tions are based on a vast clinieal expe- 
rience. As a result, the physician who 
uses this text will find a wealth of 
useful information and practical ther- 
apeutic recommendations. There is a 
degree of consistency and of purpose 
not easily attained in a multiauthored 
text of comparable length. Although 
opinions are strongly expressed, dog- 
matism is avoided and important 
differing viewpoints are discussed in 
adequate detail. 

Depth of consideration of disease of 
the gastrointestinal (GI) tract exceeds 
that of the liver, biliary tract, and 
pancreas. Although not purported to 
be a textbook of physiology, biochem- 
istry, or pathology, content in these 
regards has been included as Dr Spiro 
has considered appropriate for a text- 
book of clinical gastroenterology. The 
balance achieved seems reasonable. 
The emphasis is medical and not 
surgical. 

Surgical medicine, the role of opera- 
tive surgery, and surgical complica- 
tions are reviewed in considerable 
detail. In many instances, quite spe- 
cifie therapeutic recommendations 
are made. Dr Spiro has a distinct 
surgical orientation and most sur- 
geons will be in general agreement 


with his overall views, but exception 
will be taken by one or more surgeons 
to one or another opinion. Indeed, 
surgical matters may be considered 
too specifically and in too great depth 
for the “practicing physician” to - 
whom this text is directed and who 
may consider as authoritative the 
surgical judgments and opinions that 
are expressed. Disagreement regard- 
ing content is more in the area of 
omission than commission, a surgeon 
will be surprised to find 32 pages on 
sprue and one page on morbid obesity, 
its surgical treatment and the impor- 
tant consequences of such treatment. 

Clinical Gastroenterology does not 
render significant obeisance to the 
current problem-oriented approach to 
medical care and medical education. 
Both the text and index are disease 
oriented. The reader will search in 
vain for a complete and cohesive 
discussion of dyspepsia, GI bleeding, 
or certain other cardinal manifesta- 
tions of GI disease. This is not 
intended as criticism but rather gà a 
statement of fact and as an indicatioh 
that the text may have some limita- 
tions for the problem-oriented student 
or physician. 

Written in Dr Spiro's trenchant 
style, the facile and imaginative use 
of language greatly enhances the 
value of this text. As an example, the 
interrelationships of the three phases 
of gastric secretion are described as 
"more analogous to the rings of a 
cireus than the acts of a play." Here, 
as throughout the text, imagery is 
skillfully used to illuminate basic 
facts. The illustrations are excellent; 
references are generous and selected 
to represent differing viewpoints. The 
bibliographies have been expanded to 
include recent contributions. This is 
an excellent text that will continue to 
be of great value to the practicing 
physician. 

ARTHUR J. DONOVAN, MD 
Mobile, Ala 
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Pilling has 350 different 
clamps to help. 


Pilling gives you the greatest available selection 
of vascular clamps — more than any other 
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Non-traumatic Atraugrip® jaw serrations — 
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grasp vessels firmly without crushing. You get 
complete vessel occlusion with intimal protection. 


Weve taken the most common point of breakage, 
the box lock, and developed a patented process 
that makes the box lock virtually indestructible. It 
will not break! Our Life-Lok® box lock construction 
protects your patient and assures confidence in 
your clamps. 





We want to send you full specifications on the 
clamps that can enhance your surgical 
technique. Call us direct. Well send you our 
240 page catalog showing how Pilling clamps 
can do more for you in the operating room 
than any other clamps. 


Call Toll Free Ask for Pilling s latest catalog of 
vascular, thoracic, and cardiac instruments. 


800-523-6507 


215-643-2600 in Pennsylvania or write 
Mr. William Taylor at the address below. 


<> NARCO PILLING 
A Division of Narco Scientific 
Delaware Drive 


Fort Washington, PA 19034 


COLACE prevents hard, dry stools common to constipation . 
and does it without laxative stimulation. COLACE assists 
peristalsis by simply letting intestinal water permeate stools. 


COLACE helps to prevent painful straining at stool — particularly 
important in patients with delicate anorectal disorders. 

Safe and non-habit forming . . . COLACE, the simple water way 
to ease constipation from infancy to old age. 


Simple drops of water 
help make COLACE 
the most widely used 
stool softener. 
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14-night sleep laboratory studies prove: 


BARBITURATES DO NOT 
MATCH THE EFFECTIVENESS 
OF DALMANE Tlurazepam HU 
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Consider these differences: 


In sleep laboratory studies, 


barbiturates have not 
been able to match the 
»ffectiveness of 

Dalmane (flurazepam HCl) 


over time. 

Dalmane 30 mg maintained its effi- 
cacy in inducing and maintaining 
sleep over 14 consecutive nights in 
the sleep laboratory.! In a study 
usingthe same protocol, secobarbital 
LOO mg lost most of its effectiveness 
within two weeks.? And in another 
study? Dalmane 30 mg remained 
effective for 28 consecutive nights 
in chronic insomniacs, whereas 
pentobarbita! was found to be effec- 
tive only with short-term use. 
Although seldom necessary, pro- 
longed administration of Dalmane 
should be monitored with periodic 
blood counts and liver and kidney 
function tests. 
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secobarbital Dalmane 
100 mg (flurazepam 100 mg 
HCl) 30 mg 


For your patients, there 
are important safety 
advantages of 

Dalmane (flurazepam HCl) 


1] Generally well tolerated, Dalmane 
seldom causes morning “hang-over” 
J Unlike barbiturates, which have 
been reported to decrease the re- 
sponse to coumarin anticoagulants, 4 


furazepam HCI 
DIFFERENCE: 


Superiority over 
barbiturates 
and no need 
to repeat dose 


isl 


2:3] 


pentobarbital 


Dalmane may be used in patients on 
chronic warfarin therapy; no un- 
acceptable fluctuation in prothrom- 


bin time has been reported. In two 
controlled studies,55 in which thera- 
peutic doses of Dalmane or matching 
placebo were administered for 28 
consecutive days to outpatients re- 


ceiving chronic warfarin therapy, 
Dalmane was found not to be an 
inducer of hepatic microsomal en- 
zymes which metabolize warfarin 
There was also no clear-cut evidence, 
in these studies, of potentiation of 
the anticoagulation effect of warfarin 
by Dalmane (flurazepam HCI). 

[] Recent studies show that Dalmane 
and its known metabolites do not 
interfere chemically with many com- 
monly ordered laboratory tests.’ 
Alterations have been reported due 
to pharmacologic effects (see 
Adverse Reactions section of 
product information). 








Before prescribing Dalmane (flurazepam 
HCl), please consult complete product 
information, a summary of which follows: 
Indications: Effective in all types of insom- 
nia characterized by difficulty in falling 
asleep, frequent nocturnal awakenings 
and/or early morning awakening; in patients 
with recurring insomnia or poor sleeping 
habits; in acute or chronic medical situa- 
tions requiring restful sleep. Since insom- 
nia is often transient and intermittent, 
prolonged administration is generally not 
necessary or recommended. 
Contraindications: Known hypersensitivity 
to flurazepam HCI. 

Warnings: Caution patients about possible 
combined effects with alcohol and other 
CNS depressants. Caution against hazard- 
ous occupations requiring complete mental 


alertness (e.g., operating machinery, driving). 


Usage in Pregnancy: Several studies 
of minor tranquilizers (chlordiaze- 
poxide, diazepam, and meprobamate) 
suggest increased risk of congenital 
malformations during the first tri- 
mester of pregnancy. Dalmane, a 
benzodiazepine, has not been stud- 
ied adequately to determine whether 
it may be associated with such an 
increased risk. Because use of these 
drugs is rarely a matter of urgency, 
their use during this period should 
almost always be avoided. Consider 
possibility of pregnancy when insti- 
tuting therapy; advise patients to 
discuss therapy if they intend to or 
do become pregnant. 


Not recommended for use in persons under 
15 years of age. Though physical and 
psychological dependence have not been 
reported on recommended doses, use cau- 
tion in administering to addiction-prone 
individuals or those who might increase 
dosage. 

Precautions: In elderly and debilitated, 
limit initial dosage to 15 mg to preclude 
oversedation, dizziness and/or ataxia. 
Consider potential additive effects with 
other hypnotics or CNS depressants. 
Employ usual precautions in patients who 
are severely depressed, or with latent 
depression or suicidal tendencies. Periodic 
blood counts and liver and kidney function 
tests are advised during repeated therapy. 
Observe usual precautions in presence of 
impaired renal or hepatic function. 
Adverse Reactions: Dizziness, drowsiness, 
lightheadedness, staggering, ataxia and 
falling have occurred, particularly in 
elderly or debilitated patients. Severe seda- 
tion, lethargy, disorientation and coma, 
probably indicative of drug intolerance or 
overdosage, have been reported. Also 
reported: headache, heartburn, upset 
stomach, nausea, vomiting, diarrhea, con- 
stipation, GI pain, nervousness, talkative- 
ness, apprehension, irritability, weakness, 
palpitations, chest pains, body and joint 
pains and GU complaints. There have also 
been rare occurrences of leukopenia, 
granulocytopenia, sweating, flushes, diffi- 
culty in focusing, blurred vision, burning 
eyes, faintness, hypotension, shortness 

of breath, pruritus, skin rash, dry mouth, 


UNSURPASSED RECORD 
OF SAFETYAND EFFICACY 


DALMANE 


tlurazepamHC 


30-MG AND 15-MG CAPSULES 


bitter taste, excessive salivation, anorexia, 
euphoria, depression, slurred speech, 
confusion, restlessness, hallucinations, 
paradoxical reactions, e.g., excitement, 
stimulation and hyperactivity, and elevated 
SGOT, SGPT, total and direct bilirubins 

and alkaline phosphatase. 

Dosage: Individualize for maximum 
beneficial effect. 

Adults: 30 mg usual dosage; 15 mg may 
suffice in some patients. E/derly or debili- 
tated patients: 15 mg initially until response 
is determined. 

Supplied: Capsules containing 15 mg or 

30 mg flurazepam HCI. 
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treating 
peritonitis 


In patients with peritonitis in whom you 
suspect septicemia and the gram-negative 
organism isolated from blood is likely to be 
susceptible to tobramycin in your hospital 
setting...you may start therapy with Nebcin 
before you receive results of susceptibility 
studies? [n this situation, Nebcin may be 
a great help to you and gain valuable time 
for your patient. 

In proper indications and recommended 
dosages, the general effectiveness of Nebcin is 
well-known. Experience its benefits in treating 
your patients who have peritonitis caused 
by susceptible strains of the indicated gram- 


negative organisms. e IM 
& 
*Due to indicated susceptible organisms. Nebcin 


*The decision to continue therapy with Nebcin should be tobramycin sulfate 


based on the results of susceptibility studies, the severity for serious gram- negative 
of the infection, and the important additional concepts infections in your hospital 


discussed in the Warnings box on the next page. 
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Please see following page for summary of prescribing information. 
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Summary of Prescribing Information 


WARNINGS 
Patients treated with Nebcin should be under close clinical observation, 
because tobramycin and other aminoglycoside antibiotics have an inher- 
ent potential for causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impair- 
ment may develop if patients have preexisting renal damage and if Nebcin 
is administered for longer periods or in higher doses than those 
recommended. 

Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function 
should be closely monitored in patients with known or suspected renal 
impairment and also in those whose renal function is initially normal but 
who develop signs of renal dysfunction during therapy. Such impairment 
may be characterized by cylindruria, oliguria, proteinuria, or evidence of 
nitrogen retention (increasing BUN, NPN, or creatinine). Evidence of 
impairment in renal, vestibular, or auditory function requires discontinua- 
tion of the drug or dosage adjustment. 

Nebcin should be used with caution in premature and neonatal infants 
because of their renal immaturity and the resulting prolongation of serum 
half-life of the drug. 

In the case of overdosage or toxic reactions, peritoneal dialysis or hemo: 
dialysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and 
prolonged concentrations above 12 mcg. / ml. should be avoided. Urine 
should be examined for increased excretion of protein, cells, and casts. 

Concurrent and sequential use of other neurotoxic and/or nephrotoxic 
antibiotics, particularly streptomycin, neomycin, kanamycin, gentamicin, 
cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
mycin, should be avoided. 

Nebcin should not be given concurrently with potent diuretics. Some 
diuretics themselves cause ototoxicity, and intravenously administered 
diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
tions in serum and tissue. 

Usage in Pregnancy —Safety of this product for use during pregnancy 
has not been established. 





Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
group, is derived from the actinomycete Streptomyces tenebrarius. Nebcin Injec- 
tionisa clear and colorless sterile aqueous solution for parenteral administra- 
tion. Itis stable and requires no refrigeration. 

Indications and Usage: Nebcin is indicated for the treatment of serious infections 


— caused by susceptible strains of the following microorganisms: Pseudomonas 


- . aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole-negative), 


— Providencia, Klebsiella-Enterobacter Serratia group, Citrobacter sp., and staphy- 
—— lococci, including Staphylococcus aureus (coagulase-positive and 
X coagulase-negative). 


Nebcin is indicated in the treatment of septicemia; central.nervous-system 
infections, including meningitis; neonatal sepsis; serious lower respiratory infec- 
tions; gastrointestinal infections, including peritonitis; and serious skin, bone, 
and soft-tissue infections, including burns, caused by the susceptible organisms 
listed above. Clinical studies have shown Nebcin also to be effective in serious 
complicated and recurrent urinary tract infections due to these organisms. 


at — Aminoglycosides, including Nebcin, are not indicated in uncomplicated initial 





episodes of urinary tract infections unless the causative organisms are not 


: . susceptible to antibiotics having less potential toxicity. Nebcin may be considered 
— inserious staphylococcal infections when penicillin or other potentially less toxic 


drugs are contraindicated and when bacterial susceptibility testing and clinical 
judgment indicate its use. 

Bacterial cultures should be obtained prior to and during treatment to isolate 
and identify etiologic organisms and to test their susceptibility to tobramycin. If 


. Susceptibility tests show that the causative organisms are resistant to tobramy- 


cin, other appropriate therapy should be instituted. In patients in whom gram- 
negative septicemia, neonatal sepsis, or meningitis is suspected, including those 
in whom concurrent therapy with a penicillin or cephalosporin and an aminogly- 
coside may be indicated, treatment with Nebcin may be initiated before the 


results of susceptibility studies are obtained. The decision to continue therapy 


with Nebcin should be based on the results of susceptibility studies, the 
severity of the infection, and the important additional concepts discussed in the 
WARNINGS box above. 
Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
to itsuse. 
Warnings: See WARNINGS box above. 
Precautions: Specimens should be collected during therapy for examination, as 
recommended in the WARNINGS box. | 

Neuromuscular blockade and respiratory paralysis have been reported in cats 
receiving very high doses of tobramycin (40 mg./Kg.). The possibility that 
prolonged or secondary apnea may occur should be considered if tobramycin is 
administered to anesthetized patients who are also receiving neuromuscular 
blocking agents, such as succinylcholine or tubocurarine. 
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If overgrowth of nonsusceptible organisms occurs, appropriate Beny should 
be initiated. 
Adverse Reactions: Nephrotoxicity—Renal function changes, as shown by rising 
BUN, NPN, and serum creatinine and by oliguria, cylindruria, and increased 
proteinuria, have been reported, especially in patients with a history of renal 
impairment who are treated for longer periods or with higher doses than those 
recommended. 

Neurotoxicity—Adverse effects on both the vestibular and auditory branches 
of the eighth nerve have been noted, especially in patients receiving high doses or 
prolonged therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the 
ears, and hearing loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function 
who do not receive Nebcin in higher doses or for longer periods of time than 
those recommended. 

Other reported adverse reactions possibly related to Nebcin include increased 

serum transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, 
granulocytopenia, and thrombocytopenia; and fever, rash, itching, urticaria, 
nausea, vomiting, headache, and lethargy. 
Suggested Dosage Guides— I.M. /1.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal function) — 

3 mg./Kg./day administered in three equal doses every eight hours. In life- 

threatening situations, the dosage may be increased up to 5 mg. /Kg./ day 

administered in three or four equal doses. This dosage should be reduced to 
3mg./Kg./day as soon as Clinically indicated. (Refer to Table 1 for 

dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function)— 

Up to 4 mg./Kg./day may be given in two equal doses every twelve hours. 
Dosage guidelines for adult or pediatric patients with reduced renal function— 

After a loading dose of 1 mg./Kg., subsequent dosage must be adjusted either 

with reduced doses at eight-hour intervals or with normal doses at prolonged 

intervals. To determine the reduced dose at eight-hour intervals, see the conven- 
ient nomogram in the package literature.* To calculate normal dosage at 
prolonged intervals (if the creatinine clearance rate is not available and the 
patient's condition is stable), the following formula may be used: 

l mg./Kg.q.(6 X serum creatinine) h. 

Neither regimen should be used when dialysis is being performed. 

I.V. Administration— The usual volume of diluent for adults is 50 to 100 ml. For 
children, the volume of diluent should be proportionately less than for adults. 
The diluted solution usually should be infused over a period of twenty to sixty 
minutes. 
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*An alternate rough guide for determining reduced dosage at eight-hour intervals(for patients 
whose steady-state serum creatinine values are known) is to divide the normally recommended 
dose by the patient's serum creatinine. 


Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 


Maximum Dose for Life- 
Threatening Infections 
(Reduce as soon as possible) 
1.66 mg./Kg.q.8h. 
(Total, 5 mg./Kg./day) 


mg. /dose 
q. 8 h. 

200 mg. 
191 mg. 
183 mg. 
175 mg. 
166 mg. 
158 mg. 
150 mg. 
141 mg. 
133 mg. 
125 mg. 
116 mg. 
108 mg. 
100 mg. 
91 mg. 
83 mg. 
75 mg. 
66 mg. 


Usual Dose for 
Serious Infections 


For Patient 
Weighing 
Kg. Lb. 


l mg./Kg.q.8h. 
(Total, 3 mg./Kg./day) 


mg./dose ml./dose* 
q. 8h. 

120 mg. ot mi. 
115 mg. 2.9 ml. 
110 mg. 2.75 ml. 
105 mg. 2.6 ml. 
100 mg. 2.5 ml. 
95 mg. 2.4 ml. 
90 mg. 2.25 ml. 
85 mg. 2.1 ml. 
80 mg. 2 mi. 
75 mg. 1.9 ml. 
70 mg. 1.75 ml. 
65 mg. 1.6 ml. 
60 mg. 1.5 ml. 
55 mg. 1.4 ml. 
50 mg. 1.25 ml. 
45 mg. 1.1 ml. 
40 mg. ] ml 





t Applicable to all product forms except Nebcin, Pediatric, Injection (see How Supplied). 


How Supplied: Ampoules Nebcin® (tobramycin sulfate, Lilly) Injection, 80 mg. 
(equivalent to tobramycin) per 2 ml., 2 ml., rubber-stoppered. 

Ampoules Nebcin, Pediatric, Injection, 20 mg. (equivalent to tobramycin) per 2 
ml., 2 ml., rubber-stoppered. 

Hyporets® (disposable syringes, Lilly) Nebcin Injection, 60 mg. (equivalent to 
tobramycin) per 1.5 ml., 1.5 ml., and 80 mg. (equivalent to tobramycin) per 2 
ml., 2 ml., in packages of 24. 

Each ml. also contains 5 mg. phenol as a preservative, 3.2 mg. sodium bisul- 
fite, 0.1 mg. edetate disodium, and water for injection, q.s. Sulfuric acid and/or 
sodium hydroxide may have been added to adjust the pH. [0304768] 


Lilly 
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Additional information available 
to the profession on request. 


Eli Lilly and Company 
Indianapolis, Indiana 46206 
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Original Articles 


Diagnosis of Occult Familial Medullary 


Carcinoma of the Thyroid 


Using Pentagastrin 


James R. Starling, MD; Curtis Harris, MD; Daryl K. Granner, MD 


e Medullary carcinoma of the thyroid is unique in that it can 
often be diagnosed solely on the basis of abnormally high basal 
serum thyrocalcitonin levels. Two brothers described in this 
report were found to have normal basal serum thyrocalcitonin 
levels when examined after another family member died from 
metastatic medullary carcinoma of the thyroid. Pentagastrin, a 
synthetic analog of gastrin, was subsequently administered to 
these two high-risk relatives and found to stimulate the release of 
thyrocalcitonin to abnormally high levels. They were found to 
have occult medullary carcinoma of the thyroid. Eight other first- 
degree relatives of the deceased patient with normal basal serum 
thyrocalcitonin levels were screened with pentagastrin and 
found to have normal stimulated levels of thyrocalcitonin. This 
report reinforces the need to recognize that medullary carcinoma 
of the thyroid can be familial and that physicians are obligated to 
screen asymptomatic kin who are at high risk. We recommend 
that all susceptible relatives, even if they have normal basal 
serum thyrocalcitonin levels, undergo the provocative pentagas- 
trin test with repeat annual testing if necessary. In addition, the 
provocative pentagastrin test can be used to follow up patients 
who have undergone thyroidectomy. 

(Arch Surg 113:241-243, 1978) 


NDS carcinoma of the thyroid (MCT) represents 
approximately 5% to 10% of all cancer of the 
thyroid.' It ean occur either sporadically or as a familial 
disease, inherited as an autosomal dominant trait. The 
relative incidence of familial MCT is variable and is 
dependent on population selection and screening 
techniques.'* A recent study suggests that at least 20% of 
those patients assumed to have sporadic disease actually 
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have familial MCT.* 

The natural history of this cancer is difficult to predict 
because of its rarity and the lack of information 
concerning untreated patients. Medullary carcinoma of the 
thyroid appears to be an intermediate-grade malignancy 
compared to well-differentiated or poorly differentiated 
thyroid cancer, with a wide spectrum of biological 
activity such that the clinical course in a single patient is 
usually variable and difficult to predict. Once metastases 
from MCT have occurred, the progression of disease may 
be slow or it may be rapidly fatal. In advanced disease, 
factors such as age of onset, sex, race, extent of disease, 
and type of treatment apparently have little influence on 
ultimate outcome. Host-immune response may have a 
prognostic role in either the sporadic or familial variant of 
MCT, but data for this hypothesis are not well estab- 
lished.’ 

Familial MCT may be a less aggressive form of neoplasia 
than sporadic MCT**5; however, this apparent difference 
may be biased by early diagnosis and more aggressive 
surgical treatment for the familial form. The precursor cell 
of MCT was identified as being the parafollicular, or C cell, 
by Williams et al in 1966, and the abnormally high 
secretion of thyrocalcitonin by these cells in patients with 
MCT was reported in 1968.* Following the development of 
the radioimmunoassay for thyrocalcitonin, patients with 
extensive disease were observed to have high basal serum 
concentrations of thyrocalcitonin that could be increased 
even more by the intravenous administration of calcium or 
glucagon." Since that report, serum thyrocalcitonin level 
determinations have been used as a screening test for the 
early detection of the lesion in close relatives of affected 
patients.'^'* In 1973, Hennessy and co-workers'^ described 
a synthetic analog of gastrin, pentagastrin, which would 
stimulate the secretion of thyrocalcitonin in patients with 
metastatic medullary carcinoma of the thyroid. Pentagas- 
trin infusion has recently been shown to be the most 
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reliable test for determining whether MCT or C cell 
hyperplasia, the presumed precursor lesion of MCT,” exists 
in patients with normal basal serum thyrocalcitonin 
concentrations. 

This report describes our use of the serum thyrocalci- 
tonin level in studies of a family in which a member died 
from metastatic MCT. The pentagastrin infusion test 
enabled us to correctly diagnose MCT in two family 
members with no clinical evidence of disease and to 
evaluate the status of these two patients postoperatively. 


SUBJECTS AND METHODS 


All patients were studied in the morning following an overnight 
fast except for water ad libitum. Pentagastrin, 0.5 ug/kg, was 
administered by a single rapid intravenous push. Ten ml of venous 
blood was obtained in heparinized tubes at zero, one to two, five, 
and ten minutes after the pentagastrin injection. The plasma was 
then collected by centrifugation and frozen. Radioimmunoassay" 
of thyrocalcitonin was performed. 

All the patients given pentagastrin had short-lived symptoms of 
total body warmth, flushing, and mild to moderate gastrointes- 
tinal distress. These symptoms lasted one to two minutes and were 
greatly diminished by warning the patient in advance of their 
occurrence. More severe symptoms have been reported, including 
vomiting, severe chest pain due to esophageal spasm, and a 
sensation of doom. Because most patients hyperventilate after 
intravenous pentagastrin administration, those patients with 
hypocalcemia should probably not be given pentagastrin, since 
tetany may be induced. 


REPORT OF CASES 


Case 1.—/ndex Case. This 44-year-old man consulted his family 
physician because of pain, swelling of his neck, and hoarseness. A 
large thyroid nodule was noted. The patient had no history of head 
or neck irradiation, no family history of thyroid disease, and no 
evidence of other endocrine diseases. 

Because the presentation and physical examination suggested 
thyroid carcinoma, a total thyroidectomy was performed. Due to 
extensive local infiltration by the cancer, a complete excision was 
not possible. Postoperatively, the patient was treated with radio- 
active cobalt. Nine months later, he was referred to the University 
of Iowa Hospitals because of progressive dyspnea, dysphonia, 
dysphagia, and a 9-kg weight loss. He had masses on both sides of 
the lower part of the neck. A chest roentgenogram and cine- 
esophagram showed compression and deviation of the trachea and 
esophagus. Tracheoscopy showed left-sided true cord paralysis 
with tracheal compression. An '"I scan demonstrated radioactive 
uptake in mediastinal and tracheal metastases. Initially, the 
patient was given 32 mCi of radioactive iodine, followed by an 
additional 150 mCi. A total body '"I scan four days after the last 
treatment showed accumulation of radioactivity in the metastatic 
lesions. He was placed on thyroid extract therapy and when seen 
three months later, was asymptomatic and had minimal uptake of 
"SL Twelve months after therapy, there was no uptake and 
physical examination revealed no palpable masses. 

The patient was well for 36 months, but then a right-sided 
pleural effusion and shortness of breath developed. Two months 
later, a left lower lobe pleural lesion, a subxiphoid mass, and 
axillary lymphadenopathy developed. A review of the original 
tissue with congo red stains was diagnostic for MCT. His basal 
plasma thyrocalcitonin level at this time was 408.0 mg/ml. The 
patient died from partial airway obstruction and a pneumonia that 
was unresponsive to medical therapy. 

Autopsy confirmed the presence of MCT with extension into the 
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Minutes 


Thyrocalcitonin response to pentagastrin stimulation in patients 2 
and 3 before and after total thyroidectomy. Stippled area 
represents normal peripheral blood levels for thyrocalcitonin. 


trachea, superior portion of the mediastinum, anterior part of the 
chest wall, pleura, and pericardium. There were no microscopic 
abnormalities of the pituitary, pancreas, or adrenal glands. No 
pheochromocytoma or adenomas of other endocrine glands were 
identified. 


Family Screening 


Shortly after the death of this patient, screening of the imme- 
diate family was undertaken. Two brothers and two sisters were 
contacted and asked to undergo an intravenous pentagastrin 
stimulation test. Both brothers had abnormal test results (Fig- 
ure). 

Case 2 and 3.—The two brothers of the deceased patient with 
MCT were 52 and 53 years old. Both were completely asympto- 
matic and had normal physical examinations. Thyroid scans with 
I], thyroxine uptake, triiodothyronine test by resin uptake, 
serum calcium levels, and 24-hour urinary vanillymandelie acid 
level determinations were also normal. 

Basal plasma thyrocalcitonin levels were normal (case 2, 0.142 
mg/ml; case 3, 0.196 mg/ml). However, a provocative pentagastrin 
stimulation test was obtained for both patients and resulted in a 
tenfold increase after one to two minutes (Figure). On the basis of 
this test, a presumptive diagnosis of MCT was made and total 
thyroidectomies were performed on both patients. The glands 
appeared normal at surgery, but each contained microscopic 
bilateral multifocal islands of medullary carcinoma that showed 
birefringence with congo red stain. There was no apparent 
vascular or lymphatic invasion. 

Three months postoperatively, basal thyrocalcitonin levels and 
pentagastrin-stimulated thyrocaleitonin levels were normal in 
each patient (Figure). In addition, 24-hour urinary metanephrine 
and serum calcium levels were normal. 


Other Family Members 


The eight children of cases 2 and 3 were screened for MCT and 
other endocrine abnormalities after surgical confirmation of MCT 


in the two patients. The ages of the children ranged from 9 to 27 


years old. All but one of the children agreed to screening and 
provocative testing, and all results were normal. 
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COMMENT 


This report reinforces the need to recognize that MCT is 
often familial and that the physician is obligated to screen 
even the asymptomatic kindred who are at high risk. This 
includes all first-degree relatives. Approximately 20% of all 
cases of MCT are familial, and this incidence rate will 
likely increase as family screening, as described here, 
becomes more widespread. In many instances, MCT is 
associated with multiple endocrine neoplasia syndrome. 
Although families with MCT alone have been described,'’ 
this presentation is unusual.‘ 

Thyrocalcitonin is released abnormally by hyperplastic’ 
or malignant C cells'* and therefore constitutes a readily 
available hormonal marker for the recognition of disease. 
False-positive results are possible,^? but thyrocalcitonin 
remains a sensitive early indicator of MCT. Approximately 
10% of patients with familial MCT have normal fasting 
thyrocalcitonin values after numerous determinations 
within a reasonable period of time, so a stimulation test 
must be used before the diagnosis can be excluded. Penta- 
gastrin infusion appears to be the most accurate provoca- 
tive test to screen for MCT. Intravenous caleium adminis- 
tration’ and glucagon" induce thyrocalcitonin release, but 
false-negative results are frequent. Pentagastrin causes a 
rapid and severe rise in levels of plasma thyrocalcitonin, 
has fewer false-negative responses compared to caleium 
infusion or glucagon, and produces higher maximum levels 
of thyrocalcitonin.*'*** Early detection using pentagastrin 
infusion has been shown to affect surgical outcome. In a 
five-year study by Sizemore et al,’ persistence and recur- 
rence more than doubled for patients surgically treated in 
the sixth decade of life, compared to patients in the second 
decade. For this reason, we have been reluctant to follow 
up high-risk patients only with repeated basal thyrocalci- 
tonin level measurements. Finally, the serum thyrocalci- 
tonin level can be used to monitor the effectiveness of 
surgery and to test for recurrence. 

The index case 1 had advanced disease and significantly 
elevated fasting thyrocalcitonin values. At the time of this 
patient's diagnosis, the possibility of familial MCT was not 
well recognized and five years passed before members of 
the immediate family were screened. Following the 
discovery of MCT in two other family members, the 
children of the affected kindred were tested. No additional 
cases were identified, but annual pentagastrin infusion 
tests will be conducted for this family. The efficacy of 
annual screening has not been fully established, but 
repeated testing is probably necessary, since new cases 
have been found using periodic (12 to 18 months) studies* in 
patients with normal basal thyrocalcitonin levels. In addi- 
tion, eases 2 and 3 will be retested with pentagastrin 
annually for possible late recurrence. 

It is essential that the surgeon and endocrinologist work 
closely in the follow-up of close relatives of patients who 
are diagnosed as having medullary carcinoma of the 
thyroid. The provocative pentagastrin stimulation test 
permits early diagnosis of C cell hyperplasia or occult 
medullary carcinoma of the thyroid'*'* for which prompt 
surgery leads to cure. We recommend that all high-risk 
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kindred be examined with a pentagastrin infusion, even if 
their basal thyrocaleinonin concentrations are normal, at 
yearly intervals and that patients who have undergone 
surgical resection also be followed up with provocative 
testing annually. 


Hunter Heath, MD, of the Endocrine Research Unit, Mayo Medical 
Laboratories, Rochester, Minn, provided radioimmunoassay of thyrocalci- 
tonin. 


Nonproprietary Name and Trademark of Drug 
Pentagastrin— Peptavulon. 
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Dopamine-Phenytoin Interaction 


A Cause of Hypotension in the Critically Ill 


Brack A. Bivins, MD; Robert P. Rapp, PharmD; Ward O. Griffen, Jr, MD, PhD; Robert Blouin; James Bustrack 


€ Five critically ill patients received dopamine hydrochloride 
intravenously to support their blood pressure. When seizures 
developed, intravenous phenytoin sodium therapy was begun. 
Coincident with the infusion of phenytoin, the blood pressure, 
which was stable on the dopamine infusion, declined rapidly. 
Analysis of these cases led to a hypothesis that the interaction 
of dopamine and phenytoin produced the hypotension. When 
this hypothesis was tested in the normovolemic dog, intravenous 
dopamine produced no change in the blood pressure, and the 
addition of a phenytoin infusion had little effect. In animals 
rendered hypovolemic and hypotensive by bleeding, intravenous 
dopamine returned the blood pressure to the prebleeding level. 
At this point, an infusion of phenytoin produced a sustained 
decrease in the blood pressure. The mechanism of this action 
may be related to a combination of catecholamine depletion and 
myocardial depression. 

(Arch Surg 113:245-249, 1978) 


sock hydrochloride, the naturally occurring pre- 
cursor of norepinephrine, and phenytoin sodium are 
two well-established therapeutic agents whose pharmaco- 
logical properties and clinical applications have been 
covered in previous reviews.'? This article concerns an 
interaction between these two drugs that seems to be the 
cause of hypotension and, in at least two instances, death 
in critically ill patients. Reported here are five patients 
suspected of having an adverse dopamine-phenytoin inter- 
action, and also a series of animal experiments that 
support the validity of the clinical observations. 


REPORT OF CASES 


The following case reports were derived from the records of five 
patients admitted to the University of Kentucky Medical Center 
between Jan 1, 1976, and Oct 1, 1976. Case 1 raised the suspicion of 
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a drug interaction. Cases 2, 3, and 4 were identified retrospec- 
tively. Patient 5 was treated after the possibility of a drug 
interaction was recognized. The cases are presented in detail and 
are summarized in the Table. 

Case 1.— This 73-year-old man was admitted to the hospital with 
a history of progressive shortness of breath, fever, chills, and 
productive cough of several days' duration. On admission, he was 
in respiratory distress and had a pulse rate of 140 beats per minute 
and a rectal temperature of 39.6 C. The admitting diagnosis of 
lobar pneumonia was supported by the findings of coarse right- 
sided rales by auscultation, right upper lobe consolidation on chest 
roentgenograms, and Gram-positive diplocoeci in a sputum speci- 
men. Shortly after admission, he suffered a respiratory arrest, but 
responded quickly to resuscitative efforts. Following this, a 
lumbar puncture was performed that showed Gram-positive diplo- 
cocci. Initial antibiotic therapy was begun with aqueous penicillin 
G potassium, 12 million units intravenously per day in divided 
doses. Within hours of his respiratory arrest, generalized seizure 
activity developed that was treated with intravenous diazepam, 
followed by a loading dose of phenytoin sodium (550 mg intrave- 
nously at a rate of 25 mg/min, and 700 mg intramuscularly). He 
was given 450 mg intramuscularly daily thereafter as mainte- 
nance. 

Over the next 48 hours, his clinical status stabilized, only to 
deteriorate suddenly on the fourth day of hospitalization. When 
his blood pressure dropped to a systolic level of 50 mm Hg, a 
dopamine hydrochloride infusion was begun at a rate of 5 ug/kg/ 
min, which raised his pressure to 110/70 mm Hg. On the morning 
of his sixth hospital day, generalized seizure activity again 
developed. Phenytoin sodium, 450 mg, was given intravenously at 
a rate of 25 mg/min. Following this, the serum phenytoin sodium 
level was 7.5 ug/ml, and the infusion of an additional 1,000 mg was 
begun. Within minutes of the onset of this infusion, he suffered a 
cardiac arrest. The infusion was stopped, but he died four hours 
later. At the time the infusion was begun, he was receiving 
aqueous penicillin G potassium, furosemide, gentamicin sulfate, 
and dopamine. 

Case 2.— This 26-year-old man was involved in a motor vehicle 
accident approximately one hour prior to admission to the hospital. 
In the emergency room, he was hypotensive and unresponsive. 
After his vital signs were stabilized, he underwent bilateral tube 
thoracostomies and exploratory celiotomy. The postoperative 
diagnoses included bilateral pneumothorax with pulmonary contu- 
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Data From Five Patients With Suspected Dopamine Hydrochloride-Pheny 


KAEA COTTEN 
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Patient/Age, Dopamine Infusion 
yr/Sex Primary Diagnosis Secondary Diagnosis Drug Therapy Rate, ug/ kg/ min 
1/73/M Pneumococcal sepsis Respiratory failure, meningitis, Penicillin, gentamicin sulfate, 5 
& seizures & furosemide 

2/26/M Multiple trauma Pneumothorax, pelvic fracture, liver Cephalothin sodium, phytonadione, 15 
laceration, renal contusion, fibrinogen, & furosemide 
coagulopathy, respiratory failure, 
& seizures 

3/77/F Constrictive pericarditis Congestive heart failure, brachial Furosemide, insulin, ampicillin, 18 
embolus, renal failure, strangulated clindamycin, & corticosteroids 
hernia, peritonitis, diabetes 
mellitus, & seizures 

4/65/M Right carotid artery stenosis - Hemiparesis, respiratory failure, Digitalis, furosemide, & pancuronium 45 
& seizures bromide 

5/37/M Cecal perforation Systemic sepsis, peritonitis, renal Bicarbonate & diazepam 6 


failure, respiratory failure, 
& seizures 


SYSTOLIC BLOOD PRESSURE 


-30 O 30 





DOPAMINE INFUSION (6mcg/kg/min. ) 


60 90 120 


TIME IN MINUTES 


Fig 1.—Case 5. Serial blood pressures recorded before, during, and after phenytoin infusion. Blood pressures were 
obtained by an arterial catheter connected to an oscilloscope monitor. 


sion, liver laceration, contusion of the right kidney, pelvic fracture, 
and closed head injury. He suffered a cardiac arrest in the 
recovery room, from which he was resuscitated. The remainder of 
his hospital course was quite stormy. The principal problem was 
uncontrolled bleeding due to his liver injury and a consumption 
coagulopathy, requiring 69 units of whole blood, 40 units of fresh 
frozen plasma, and 12 platelet packs, in conjunction with a 
constant dopamine hydrochloride infusion at a rate of 15 ug/kg/ 
min to keep his systolic blood pressure above 100 mm Hg. Over the 
succeeding four days, respiratory and renal failure developed. On 
the fifth day after his injury, he began to exhibit seizure activity 


. and was begun on a regimen of phenytoin sodium, with a loading 


dose calculated to be 450 mg intravenously and 700 mg intramus- 
cularly. Within minutes of the onset of the phenytoin infusion, he 
suffered a cardiorespiratory arrest. Although he initially 
responded to resuscitation attempts, including a pericardiocen- 
tesis for cardiac tamponade, he died two hours later. Prior to the 
time of his cardiac arrest, he had been treated with cephalothin 
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sodium, phytonadione, fibrinogen, furosemide, and diazepam, in 
addition to the constant dopamine infusion. 

Case 3.— This 77-year-old woman was admitted to the hospital 
with a diagnosis of constrictive pericarditis. Shortly after arterio- 
graphic confirmation, she underwent thoracotomy and pericardec- 
tomy. Immediately postoperatively, she was noted to have an 
ischemic right arm, presumably as a consequence of her arterio- 
gram. She underwent an unsuccessful attempt at brachial artery 


 embolectomy. Following this procedure, her clinical condition 


stabilized for approximately 48 hours, when she became hypoten- 
sive. She was begun on a regimen of dopamine infusion titrated to 
maintain a systolic pressure of approximately 110 mm Hg. It 
became obvious that she had suffered a major intra-abdominal 
catastrophe and at operation, generalized peritonitis secondary to 
a strangulated internal hernia was treated by resection and 
primary anastomosis. 

Postoperatively, her cardiac, respiratory, and renal function 
steadily deteriorated and she continued to require dopamine 


LU 
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dium Interaction 


Phenytoin Infusion 


Calculated Amount 
Rate, Dosage, Given, 
mg/ min mg mg Complication Outcome 
25 1,000 200 Cardiac Died 
arrest 
25 450 200 Cardiac Died 
arrest 
25 950 800 Hypotension  Resuscitated, 
died 8 days 
later 
10 800 500 Hypotension Blood pressure 
rose when 
phenytoin 
stopped 
5 750 400 Hypotension Blood pressure 
rose when 
phenytoin 
stopped 


hydrochloride at approximately 18 ug/kg/min for blood pressure 
support. She was also receiving furosemide, insulin, ampicillin 
sodium, clindamycin phosphate, and methylprednisolone sodium 
succinate. Early on the morning of her 11th hospital day, general- 
ized seizure activity developed and she was begun on phenytoin 
sodium therapy. Her initial loading dose included 950 mg to be 
given intravenously at a rate of 25 mg/min. Towards the end of 
this infusion, she was noted to be profoundly hypotensive (blood 
pressure, 40 mm Hg systolic), with a bradycardia (pulse rate, 42 
beats per minute). She was successfully resuscitated and pheny- 
toin was continued as an intramuscular medication, with good 
eontrol of her seizures. Her course, however, was persistently 
downhill and she died on her 19th hospital day. 

Cask 4.— This 65-year-old man was admitted to the hospital for 
work-up of transient ischemic attacks manifested by left-sided 
facial numbness, weakness, and dysarthria. A neurological exami- 
nation on admission showed left upper extremity weakness. An 
arteriogram on the sixth hospital day showed atheromatous 
narrowing of the right internal carotid artery. A right carotid 
endarterectomy was carried out the following day, with the 
patient's systolic blood pressure being maintained intraopera- 
tively and postoperatively at 140 mm Hg with a phenylephrine 
hydrochloride and dextran 40 infusion. 

Late on the evening of operation, the patient was found to be 
dysarthric and hemiparetic. His condition progressed quickly to a 


respiratory arrest that was treated with endotracheal intubation: 


and mechanical ventilation. At this time, his blood pressure was 
noted to be 100/60 mm Hg and he was switched to a dopamine and 
dextran infusion, which brought his systolie blood pressure up to 
140 mm Hg. 

Over the next 48 hours, the patient demonstrated no neurolog- 
ical improvement and was maintained on mechanical ventilation 
and a dopamine hydrochloride drip at a rate of 40 ug/kg/min. On 
the third postoperative day, facial motor seizures developed. A 
phenytoin sodium loading dose was begun by intravenous infusion 
at a rate of 10 mg/min. The infusion was stopped when approxi- 
mately 50% of the calculated dose had been given, because the 
patient's systolic blood pressure fell from 130 to 100 mm Hg. With 
cessation of the phenytoin infusion, the patient's blood pressure 
promptly rose to 140/110 mm Hg. He was placed on a 500-mg 
intramuseular maintenance dose of phenytoin. Over the succeed- 
ing six days, he was weaned from the dopamine. His condition has 
since remained stable. At the time he was begun on intravenous 
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phenytoin therapy, he was also being treated with digoxin, 


furosemide, and pancuronium bromide. 

Case 5.—This 37-year-old man was admitted to the hospital four 
days after abdominal exploration for a small bowel obstruction at 
another hospital. On admission, he was in shock, with a blood 
pressure of 60/0 mm Hg, a temperature of 40.6 C, a pulse rate of 
140 beats per minute, a BUN level of 74 mg/100 ml, and an arterial 
pH of 7.15. He was resuscitated with intravenous fluid, sodium 
bicarbonate, and mechanical ventilation. He required a dopamine 
hydrochloride infusion at 6 ug/kg/min to stabilize his blood 
pressure at 110/70 mm Hg at a time when his central venous 


pressure was 14 cm of water. As his resuscitation progressed, 


generalized seizure activity developed that did not respond well to 
intravenous diazepam, and he was begun on a regimen of intrave- 
nous phenytoin sodium, with a calculated dose of 750 mg (Fig 1). 
This infusion was begun at 15 mg/min. Within ten minutes, his 
systolie blood pressure fell from 110 mm Hg to 90 mm Hg. When 
the phenytoin sodium infusion was reduced to a rate of 5 mg/min, 
the systolic blood pressure fell to 80 mm Hg. Further attempts at 


infusion were abandoned and an intramuseular maintenance dose 


of phenytoin was begun. 

Later on the day of admission, he underwent exploratory 
celiotomy and was found to have a perforated cecum with gener- 
alized peritonitis. The remainder of his hospital course was 
marked by persistent peritoneal sepsis and renal failure; he died 
on the 27th hospital day. 


ANIMAL STUDIES 


Seven mongrel dogs were used as the test animals. The animals 
were anesthetized with thiopental sodium, intubated, and venti- 
lated with a piston-type volume respirator. Both femoral arteries 
and both femoral veins were cannulated via cutdown. One 
indwelling arterial line was used for constant blood pressure 
monitoring via a strain gauge connected to a recorder. The second 
arterial line was used as the hemorrhage site, except in the control 


animals. The two venous lines were used for the separate admin- 


istration of dopamine and phenytoin. The infusion rates were 
controlled by the use of volumetric infusion pumps. 
Once the arterial and venous catheters were in place, the 


animals’ conditions were allowed to stabilize and baseline blood A 


pressures were recorded. The four experimental animals were 


then rapidly bled 50 ml/kg through the arterial cannula. When the | d 


hemorrhage was complete, a dopamine hydrochloride infusion was 
begun at a rate of 10 ug/kg/min intravenously. The animals' 
conditions were again allowed to stabilize and in all cases, the 


blood pressures returned to near baseline. All animals were then . = 


given an intravenous infusion of phenytoin sodium at a rate of 25 


mg/min to a calculated total dosage of 11 mg/kg. Following the S 


phenytoin infusion, the animals were continued on dopamine 
therapy, and again, their conditions were allowed to stabilize. The 
three control animals were not subjected to hemorrhage, but were 
otherwise treated identically to the four experimental animals. 


RESULTS 


The hemorrhage resulted in a sharp fall in blood pressure 


in the experimental animals from a mean systolic pressure 
of 145 mm Hg to 50 mm Hg. The dopamine infusion 
consistently restored their systolic blood pressure to near 
control levels, with a mean of 142 mm Hg. This dose of 
dopamine, however, did not appreciably alter the blood 
pressure of the control animals not subjected to hemor- 
rhage. Within two minutes of beginning the phenytoin 
infusion, while the dopamine was continued, the systolic 
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(25mgm/min) 
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Fig 2.—Summary of data from four experimental and three control animals. Solid curve is calculated 
mean of values obtained from experimental animals, while vertical lines outline range of values obtained. 
Control animals not subject to hemorrhage are represented by broken line. 


blood pressure of the experimental animals again fell 
(mean, 75 mm Hg), while the control animals showed no 
change. At the completion of the phenytoin infusion, the 
systolic blood pressure of the hemorrhage animals returned 
toward baseline (mean, 125 mm Hg) and the control 


m animals remained stable. The data from these dogs is 


summarized in Fig 2. 


COMMENT 


The five patients reported on here were all critically ill, 
with multiple system failure, and all required intravenous 
dopamine therapy for blood pressure support at a time 
when volume restoration was clinically adequate. In each 


ease, prior to the phenytoin infusion, there was docu- 
. mented seizure activity and each patient was begun on 
 phenytoin therapy only after consultation had been 


obtained from the neurology or neurosurgical service. The 


= phenytoin sodium intravenous loading dose was based on a 
-~ Calculated dosage of 11 mg/kg and was usually begun at a 


rate of 25 mg/min. This dosage schedule has been 
previously reported as achieving a rapid therapeutic serum 


 phenytoin level.** The 25-mg/min rate of infusion is well 


below the maximum administration rate of 50 mg/min 
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recommended by the manufacturer and others.'* At this 
recommended dosage, intravenous phenytoin has not been 
noted to produce appreciable hypotension." 

When the five patients are considered together, the 
arguments for an adverse drug reaction are not strong and 
the cardiac arrests or hypotension seen may be thought to 
be secondary to multiple factors. However, if each case is 
analyzed independently, the cardiac arrest or hypotension 
coincides precisely with the intravenous administration of 
phenytoin. Cases 4 and 5 provide the best evidence, as 
shown by the decline in blood pressure seen with attempts 
at administration of intravenous phenytoin. In case 4, on 
administration of intravenous phenytoin, the blood pres- 
sure fell from 130 mm Hg systolic to 100 mm Hg systolic, 
and when the phenytoin infusion was stopped, the pressure 
promptly returned to 140 mm Hg. In case 5, even when the 
infusion rate was greatly reduced, there was a steady 
decline in blood pressure until the phenytoin infusion was 
discontinued (Fig 1). 

These observations led to a careful appraisal of the 
treatment received by each patient. As outlined in the 
Table, the only factors common to all five patients, other 
than the severity of illness, were the dopamine and pheny- 
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toin infusions. The initial hypothesis was that there was an 
interaction between phenytoin and dopamine that led to 
the cardiac arrest or hypotension. | 

This hypothesis was tested in the animal experiments. 
First, the combination of dopamine with superimposed 
phenytoin infusion in the normotensive, normovolemic 
(control) animal was tried and produced no observable 
effect (Fig 2). It was then postulated that stress and 
physiological lability, regardless of the cause, were neces- 
sary to produce the observed effects. Therefore, the combi- 
nation of intravenous phenytoin and dopamine was admin- 
istrated to animals subjected to hemorrhagic shock. As 
noted in Fig 2, animals requiring dopamine infusion for 
blood pressure support subsequent to hemorrhage were 
quite sensitive to phenytoin and became hypotensive 
within minutes of its intravenous administration. This 
effect could not be produced with intramuscular adminis- 
tration of phenytoin, or when the animal had been given 
intravenous phenytoin prior to beginning the dopamine 
infusion. 

The mechanism whereby phenytoin exerts its hypoten- 
sive effect during a dopamine infusion is unknown. It is 


known, however, that phenytoin can cause hypotension in 


large doses. Gillis et al’ demonstrated a 43% fall in systolic 
blood pressure at a dose of 16 mg/kg in the normovolemic 
cat. The dose used in these animal experiments is much 
lower, and has been shown previously to have no hypoten- 
sive effect in the normovolemic dog.’ One possible explana- 
tion is related to the fact that dopamine is known to 
prevent uptake at sympathetic storage sites and increase 
the synthesis of norepinephrine, while phenytoin exerts a 
greater myocardial depressant effect in the face of cate- 
cholamine depletion.** This may be the mechanism of the 
hypotension, although many other effects of the two drugs 
eould be suggested to explain the observations. 

The conditions of all five patients described here were 
quite unstable, and a similar pattern of hypotension and 
cardiac arrest coincident with the administration of almost 
any drugs, even antibioties or corticosteroids, might be 
expected. However, the only drugs common to these 
patients were dopamine and phenytoin. The case reports 
would be stronger if the data were available concerning 
acid-base balance, sequential blood pressure changes, and 
cardiovascular dynamics such as pulmonary artery pres- 
sure, pulmonary wedge pressure, cardiac output, and 
peripheral vascular resistance at the time the phenytoin 
infusions were initiated. Unfortunately, this information 
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was not obtained in these patients. 

The animal experiments, however, demonstrate that 
phenytoin does cause hypotension in dogs after hemor- 
rhagie hypotension is being supported by a dopamine 
infusion. The study points out several questions that need 
to be answered in future studies. First, is the effect of 
phenytoin due to cardiac or peripheral vascular changes? 
Second, is the phenytoin interaction specific for dopamine, 
or will it occur with other vasopressors? Finally, does the 
interaction observed in the animal hemorrhage model also 
occur in other stress situations, such as septic or cardiogen- 
ic shock? 

In view of these findings, it is recommended that 
phenytoin infusion be used extremely cautiously, if at all, 
in patients who require dopamine for blood pressure 
support. 


Nonproprietary Names and Trademarks of Drugs 


Ampicillin sodium—Alpen-N, Amcill-S, Omnipen-N, Pen A/N, 
Penbritin-S, Polycillin-N, Principen/N, SK-Ampicillin-N, To- 
tacillin-N. 

Cephalothin sodium—Keflin. 

Dextran 40—Gentran, LMD, Rheomacrodex, Rheotran. 

Dopamine hydrochloride—Jntropin. 

Gentamicin sulfate—Garamycin. 

Pancuronium bromide—Pavulon. 

Phenytoin sodium—Denyl sodium, Di-Len Dilantin sodium, 
Diphentoin, Diphenylan sodium, Ekko, Kessodanten, SDPH. 
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FECTION! 
-a dirty "word to surgeons... 





VANCEF 
helps clean up’ the site 


‘ANCEF’ Offers Broad Coverage 


of the major areas of post-surgical infection due to susceptible indicated 
organisms. See Indications on next page. 


High Levels Present in Tissues and Fluids* 

‘Ancef’ achieves high concentrations (relative to MIC levels for most 
indicated organisms) in bone, synovial fluid, skin and soft tissues (such 
as pleural fluid and lymph nodes). 'Ancef is also excreted in a micro- 
biologically active form in urine. 


High and Prolonged Serum Levels 

A single 1 gram IV injection produced a mean peak concentration of 
‘Ancef’ of 190 mcg/ml in healthy adult volunteers. After 4 hours, levels 
of 16.5 mcg/ml were still present. 


Because of its long half-life, generally ‘Ancef’ may be given every 8 hours. 


Most infections can be treated with 500 mg 


to l gram every 8 hours. 





Well Tolerated 
e Infrequent phlebitis 


e No nephrotoxicity reported to date. (Transient rises in serum BUN, 
SGOT, SGPT and alkaline phosphatase have been reported without 
clinical evidence of renal or hepatic damage.) 


Use with caution in patients with penicillin allergy or other allergies. For 
further information on contraindications, warnings, precautions and adverse 
reactions, see brief summary of prescribing information on next page. 


*Data on file, SK&F Medical Department. Tissue penetration is regarded as essential to therapeutic 
efficacy, but specific a ntibiotic tissue levels have not been directly correlated with specific therapeutic effects. 
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Most infections can be treated with 500 mg 
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Before prescribing, see complete prescribing information in SK&F 
literature or PDR. The following is a brief summary. 


Indications: Ancef* (sterile cefazolin sodium, SK&F) is indicated 
in the treatment of the following serious infections due to sus- 
ceptible organisms. 

Respiratory tract infections due to Streptococcus (Diplococcus) 
pneumoniae, Klebsiella species, Hemophilus influenzae, Staphylococ- 
cus aureus (penicillin-sensitive and penicillin-resistant), and 
group A beta-hemolytic streptococci. 


Injectable benzathine penicillin is considered to be the drug 
of choice in the treatment and prevention of streptococcal infec- 
tions, including the prophylaxis of rheumatic fever. 

'Ancef is effective in the eradication of streptococci from the 
nasopharynx; however, data establishing the efficacy of ‘Ancef’ 
in the subsequent prevention of rheumatic fever are not available 
at present. 


Genitourinary tract infections due to Escherichia coli, Proteus mirab- 
ilis, Klebsiella species, and some strains of enterobacter and 
enterococci. 


Skin and soft-tissue infections due to S. aureus (penicillin-sensitive 
and penicillin-resistant) and group A beta-hemolytic strep- 
tococci and other strains of streptococci. 


Bone and joint infections due to 5. aureus. 


Septicemia due to Sir pneumoniae, S. aureus (penicillin-sensitive 
and penicillin-resistant), P mirabilis, E. coli, and Klebsiella species. 


Endocarditis due to S. aureus (penicillin-sensitive and penicillin- 
resistant) and group A beta-hemolvtic streptococci. 

Appropriate culture and susceptibility studies should be per- 
formed to determine susceptibility of the causative organism to 
'Ancef. 

Contraindications: 'Ancef' is contraindicated in patients with 
known allergy to the cephalosporin group of antibiotics. 
Warnings: BEFORE CEFAZOLIN THERAPY IS INSTI- 
TUTED, CAREFUL INOUIRY SHOULD BE MADE CON- 
CERNING PREVIOUS HYPERSENSITIVITY REACTIONS 
TO CEPHALOSPORINS AND PENICILLIN. CEPHA- 
LOSPORIN C DERIVATIVES SHOULD BE GIVEN 
CAUTIOUSLY TO PENICILLIN-SENSITIVE PATIENTS 
SERIOUS ACUTE HYPERSENSITIVITY REACTIONS MAY 
REOUIRE EPINEPHRINE AND OTHER EMERGENCY 
MEASURES. 

There is some clinical and laboratory evidence of partial cross- 
allergenicity of the penicillins and the cephalosporins. Patients 
have been reported to have had severe reactions (including 
anaphylaxis) to both drugs. 

Antibiotics, including ‘Ancef’, should be administered cautiously 
to any patient who has demonstrated some form of allergy, partic- 
ularly to drugs. 


Usage in Pregnancy — Safety of this product for use during preg- 
nancy has not been established. 

Usage in Infants — Safety for use in prematures and infants under 
one month of age has not been established. 

Precautions: Prolonged use of ‘Ancef’ may result in the over- 
growth of nonsusceptible organisms. Careful clinical observa- 
tion of the patient is essential. 


When 'Ancef is administered to adults or children with low 
urinary output because of impaired renal function, lower daily 
dosage is required (see dosage instructions in the package 
literature). 

A false-positive reaction for glucose in the urine may occur with 
Clinitest® tablets; use glucose enzyme-type reagents. 

Adverse Reactions: The following reactions have been reported: 
Drug fever, skin rash, vulvar pruritus, eosinophilia, neutro- 
penia, leukopenia, thrombocythemia, and positive direct and 
indirect Coombs tests have occurred. Transient rise in SGOT, 
SGPT, BUN, and alkaline phosphatase levels has been observed 
without clinical evidence of renal or hepatic impairment. 
Nausea, anorexia, vomiting, diarrhea, and oral candidiasis (oral 
thrush) have been reported. Pain at the site of injection after 
intramuscular administration has occurred, some with indura- 
tion, Phlebitis at the site of injection has been noted. Other reac- 
tions have included genital and anal pruritus, genital moniliasis, 
and vaginitis. 

Administration and Dosage: ‘Ancef’ may be administered intra- 
muscularly or intravenously after reconstitution. See the 
package literature for reconstitution procedures. 

See the package literature for dosage recommendations. 

How Supplied: 'Ancef (sterile cefazolin sodium, SK&F)— 
supplied in vials equivalent to 250 mg., 500 mg. or 1 gram of 
cefazolin; in "Piggyback" Vials for intravenous admixture 
equivalent to 500 mg. or 1 gram of cefazolin; and in Pharmacy 
Bulk Vials equivalent to 5 grams or 10 grams of cefazolin. 


Smith Kline &French Laboratories 


Philadelphia, Pa. 


SIKGF 


a SmithKline company 





Epidural Injection of Local Anesthetic 
and Steroids for Relief 





of Pain Secondary to Herpes Zoster 


Haven M. Perkins, MD, Philip R. Hanlon, MD 


e We treated 12 cases of cutaneous herpes zoster (HZ) with 
epidural bupivacaine and methylprednisolone acetate. Treat- 
ment was effective for HZ of less than seven weeks’ duration. 
The course of HZ of greater than three months’ duration (post- 
herpetic neuralgia) was not improved. The administration of 
epidural bupivacaine plus methylprednisolone acetate was no 
more effective than when bupivacaine alone was used. Epidural 
injection of bupivacaine with or without methylprednisolone 
acetate is the treatment of choice for the pain of cutaneous 
HZ. 

(Arch Surg 113:253-254, 1978) 


aricella virus infection of sensory nerve ganglia causes 

herpes zoster (HZ). Clinically, its vesicular lesions, 
dermatomal distribution, and characteristic pain are 
distinctive. Herpes zoster usually heals within one or two 
weeks, after which the pain either disappears or posther- 
petic neuralgia (PHN) occurs. In a series of 916 untreated 
HZ patients the incidence of PHN was 10%, but in patients 
older than 60 years of age the incidence was greater than 
50%.’ Eaglstein et al? reported that treatment of HZ with 
oral corticosteroids offered no acute pain relief, but 
decreased the incidence of PHN from 73% to 30%. Recently, 
Mani et al? showed that sympathetic blockade with local 
anesthetic afforded excellent pain relief in ten patients 
with aeute HZ, with no reports of PHN in a one- to four- 


Accepted for publication Sept 30, 1977. 

From the Departments of Anesthesiology, University of Florida College 
of Medicine (Drs Perkins and Hanlon), and the Veterans Administration 
Hospital (Dr Perkins), Gainesville, Fla. 

Reprint requests to Department of Anesthesiology, University of Florida 
College of Medicine, Box J-254, J. Hillis Miller Health Center, Gainesville, 
FL 32610 (Dr Perkins). 


Arch Surg—Vol 113, March 1978 


year follow-up. Of seven patients with PHN, however, only 
those with PHN of less than one month's duration had pain 


relief. We investigated whether a combination of steroids | E 
and sympathetic blockade with local anesthesia offers —— 


more effective treatment than the two techniques admin- 
istered separately. 


PATIENTS AND METHODS 


Twelve patients were admitted to the hospital for study. Eleven 
of these exceeded 60 years of age. Seven patients had HZ for seven 
weeks or less, and the remaining five had PHN for three to 48 
months. Single-injection thoracic or lumbar epidural blocks were 
used in three patients. Nine patients had a series of three lumbar 
epidural blocks on three successive days. Bupivacaine, 0.25% (8 to 
12 ml), mixed with 80 mg of methylprednisolone acetate was 


injected. Each patient was asked to evaluate the percentage of - E. 


pain relief (scale, 0% to 100%) immediately after treatment, 24 
hours, and one to five months later. 


RESULTS 


Marked relief of pain occurred in all 12 patients within 
ten to 15 minutes of receiving the epidural injection of a 
local anesthetic agent and corticosteroids. At this time, 
sympathetic blockade was evident, as demonstrated by 
plethysmography. In the seven patients with acute herpes, 
ie, duration of seven weeks or less, 70% to 100% relief of 
pain was reported immediately, 90% to 100% relief was 
reported 24 hours later, and 100% relief was reported by all 
six patients in the one- to five-month follow-up (Table). 

The five patients with PHN of three to 48 months’ 
duration reported from 40% to 100% relief of pain immedi- 
ately after epidural injection of a local anesthetic and 
corticosteroids. On the one- to five-month follow-up, 
however, no patient reported more than 50% relief of pain 
(Table). 
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Patient/Age, yr Duration of Symptoms 


2/60 1 wk L2-4 


3/84 1 wk T-8 
4/61 1 wk T7-12 
5/63 2 wk T-6 
6/71 4 wk T-12 
7/78 7 wk S2-3 
8/68 3 mo T6-8 
9/67 6 mo T6-8 
10/80 9 mo T-4 
11/67 1 yr T12-L1 
12/76 4 yr T8-12 








*Died of carcinoma of the lung one month after therapy. 


COMMENT 


Our study confirms the work of Mani et al, in that 
patients suffering from acute herpes were treated with 
100% success and had no subsequent report of PHN. Since 
the patients reported complete success with local anes- 


thetic alone, we cannot claim any increased benefit of 


including corticosteroids in our injection media in this 


... group. 


We had hoped that adding corticosteroids to the local 
anesthetic agent might favorably affect pain relief in 
patients with chronic PHN. The fact that four of our five 
patients reported from 0% to 25% pain relief one to five 
months later, and that only one patient reported 50% pain 
relief at this time, suggests that, once PHN occurs, the 
antiinflammatory properties of corticosteroids have little 


or no effect. We conclude, therefore, that treatment of HZ 


Results of Epidural Anesthesia and Steroid Injection in Patients With Herpes Zoster 


. Distribution of Lesions 


1/32 1 wk T-7 100 100 100 2 mo 
70 











K - 4 Lees ‘ 


% of Pain Relief 
tM a aa area rename at 


immediate 24 hr Follow-up Length of Follow-up 





100 100 3 mo 














100 100 100 6 wk 
100 100 100 1 mo* 
100 100 100 6 wk 
75 100 100 5 mo 
100 90 100 6 wk 
100 0 25 3 mo 
60 50 50 3 mo 
40 40 5 4 mo 
100 20 25 5 mo 
90 0 0 5 mo 





tive in preventing the PHN syndrome. Once chronic pain of 
PHN occurs, its course is unaltered by injections of the 
combination of local anesthetic and steroid in the epidural 
space. 


Nonproprietary Name and Trademark of Drug 


Bupivacaine—Marcaine. 
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New Requirement for Authors 


Congress recently passed The Copyright Revision Act of 1976, effective Jan 1, 1978, 
which affects the American Medical Association’s procedure for reviewing manuscripts 
submitted for publication. 


In view of this law, all transmittal letters accompanying manuscripts submitted for 
publication should contain the following language: “In consideration of the AMA taking 
action in reviewing and editing my submission, the author(s) undersigned hereby 
transfers, assigns, or otherwise conveys all copyright ownership to the AMA in the event 
that such work is published by the AMA." 
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Villous Tumors 








of the Stomach and Small Bowel 


Patrick C. Freeny, MD, Thomas R. Vimont, MD 


* Villous tumors of the stomach and small bowel are premalig- 
nant lesions with focal adenocarcinomatous change as high as 
72%. They are frequently multiple and associated with other 
gastrointestinal neoplasms. Thirty percent of those in the 
stomach are associated with an independent gastric carcinoma. 
Villous tumors have morphological features that facilitate 
specific roentgenographic diagnosis. Endoscopic biopsy may 
confirm the diagnosis but may give false-negative results for 
malignant neoplasms and therefore should not delay treatment. 
After diagnosis, surgical resection is mandatory and subsequent 
radiological-endoscopic follow-up is essential. 

(Arch Surg 113:255-259, 1978) 


i'm tumors (papillary adenoma, villous adenoma) are 
rare neoplasms of the stomach and small bowel that 
have a recognized tendency to undergo malignant trans- 
formation. A review by Bremer et al' revealed that 58% of 
82 gastric and small-bowel villous tumors were malig- 
nant. 

Knowledge of the occurrence of potentially malignant 
villous tumors in the stomach and small bowel is important 
for proper patient management. Early diagnosis and 
differentiation from other polypoid gastric and small- 
bowel lesions facilitate proper surgical treatment. The 
morphological characteristics of these tumors are suffi- 
ciently distinctive to permit a specific radiologie diagno- 
Sis. This report describes the roentgenographic and path- 
ological features of villous tumors of the stomach and 
duodenum. It confirms their malignant potential and 
emphasizes their association with other gastrointestinal 
(GI) neoplasms and the unreliability of endoscopic biopsy 
in determination of benignancy. 
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REPORT OF CASES 


Case 1.—An 80-year-old man had a short history of epigastric 
fullness, postprandial vomiting, and an 18-kg weight loss. A 
benign adenomatous rectal polyp had been removed seven years 
previously. Results of physical examination were normal. Findings 
from proctoscopic examination, chest roentgenogram, and barium 
enema were normal. Barium examination of the stomach showed a 
sessile, intraluminal, polypoid mass on the greater curvature (Fig 
1). The coarse, soap bubble appearance and size of the mass 
favored a diagnosis of villous tumor. Surgery showed a 4.5 x 3.5- 
em sessile villous tumor on the greater gastric curvature. A sleeve 
resection was performed after a frozen section biopsy specimen 
substantiated the diagnosis of villous adenoma. 

Pathological examination demonstrated the sessile villous 
tumor with surrounding atrophic gastric mucosa. One indurated 
area of mucosa was noted to be contiguous with the villous 
structure. Microscopic examination showed a well-organized 
villous adenoma (Fig 2). There were multicentric areas in which 
the cells showed hyperchromatism, considerable nuclear stratifica- 
tion, and loss of polarity. The contiguous area of indurated mucosa 
showed similar changes. Final diagnosis was noninfiltrating 
adenocarcinoma arising in the gastric villous tumor. The patient is 
alive and well six years after surgery. 

Case 2.—A 56-year-old woman had a six-month history of early 
satiety, nausea, bloating, and mild epigastric pain. Findings from 
laboratory studies were normal except for an elevated alkaline 
phosphatase level of 101 IU/liter (normal, 25 to 90 IU/liter). 
Findings from physical examination, proctoscopy, chest roentgen- 
ogram, and barium enema were normal. An upper GI series 
showed a soft, compressible, mobile, intraluminal mass in the third 
portion of the duodenum (Fig 3). Barium filled the interstices 
giving a feathery, lace-like appearance. These findings suggested 
a diagnosis of villous tumor. Endoscopy showed a large, pale, 
pedunculated tumor. Biopsy of the lesion demonstrated duodenal 
mucosa with slight intestinal metaplasia. Surgery revealed a 
3 X 10-em villous tumor adherent to the third portion of the 
duodenum by a 2-cm stalk. The lesion was resected with wide 
margins. 

Pathological examination showed a papillary, polypoid duodenal 
tumor. Microscopic examination showed the tumor to be composed 
of villous and glandular elements. The epithelium showed nuclear 
stratification and pleomorphism with no sign of malignant 
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Fig 1.—Villous tumor of stomach (case 1). This 90-mm compres- 
sion spot film demonstrates pliable, broad-based, polypoid 
greater curvature mass. Coarse, soap bubble appearance is 
characteristic of villous tumor. 
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change. The patient is alive and well 11 months after surgery. 

Case 3.—A 56-year-old woman with a history of adult celiac 
disease and peptic ulcers had a six-week history of epigastric pain, 
nausea, and vomiting. An upper GI series (Fig 4) was performed 
for recurrent pain. This showed gastric rugal hypertrophy, bizarre 
mucosal pattern, and a 3 x 2-cm polyp in the cardia, findings that 
were confirmed at endoscopy. The patient underwent exploratory 
laparotomy. The entire gastric mucosa had a hypertrophic velvety 
appearance. A biopsy specimen showed multiple areas of focal 
villiform hypertrophy. Sections from the polypoid lesion showed 
characteristic changes of villous adenoma with no areas of malig- 
nancy. Unfortunately, the patient subsequently has been lost for 
follow-up. 


COMMENT 


Earlier reports stated that extracolonic villous tumors 
were most common in the stomach and were rarely found 
in the small bowel.” A current review of 82 reported cases 
showed that 51 (62%) of the villous tumors were in the small 
bowel and 31 (38%) were in the stomach. When they arise in 
the small bowel, they usually are found in the duodenum or 
jejunum. They have been reported in the ileum,’ Meckel's 
diverticulum,’ and vermiform appendix. Unlike the 
different roentgenologic features of left and right side 
colonie villous tumors,’ no specific roentgenologic differ- 
ences have been noted between those located in the 
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Fig 2.—Villous tumor of stomach (case 1). Low-power photomicrograph of focal area of adeno- 
carcinoma (arrows) arising in otherwise well-organized villous tumor (hematoxylin-eosin, x 100). 
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Fig 3.—Villous tumor of duodenum (case 2). Anteroposterior view 
of nonobstructing, intraluminal mass in third portion of duode- 
num. Fine, lacy reticular pattern is characteristic of villous 
tumor. 
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stomach and small bowel.’ 

Roentgenographic features of villous tumors usually are 
characteristic. The findings are the same in the stomach, 
small bowel, and colon. The "classic" appearance was 
described by Wolf in 1960.* Villous tumors are soft and 
pliable. They are intraluminal, mucosal lesions that may be 
sessile and broad-based or pedunculated. Surrounding peri- 
stalsis and bowel pliability are normal, but careinomatous 
invasion of the bowel wall may cause rigidity and fixation. 
Edges of the tumor are rough and serrated, as would be 
expected from their gross appearance. Barium usually fills 
interstices between multiple fronds giving a feathery, lace- 
like or a coarse, soap bubble appearance (Fig 1, 3, and 4). 
These roentgenographic features are thought to be quite 
specifie for villous tumors, allowing differentiation from 
other polypoid lesions.” Size of the tumor is an important 
feature. Villous tumors are usually larger than 3 em, 
frequently averaging 4 to 6 em. Adenomatous polyps are 
almost always smaller than 3 em.” The combination of a 
large, intraluminal, mucosal lesion and the characteristic 
appearance just described should allow frequent differen- 
tiation from adenomatous and hyperplastic polyps or intra- 
mural, submucosal lesions such as lipoma, leiomyoma, or 
fibroma. 

Anemia and occult blood in the stools are the most 
common characteristics of patients with gastric villous 
adenomas.’ Those with small-bowel tumors may experience 
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Fig 4.—Villous tumor of stomach (case 3). Left, Polypoid mass 
near gastric cardia (arrows). Coarse gastric rugal folds noted in 
cardia and pars media. Right, 90-mm compression spot film of 
cardiac mass (arrows). 
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Location 
Jejunum 


Source 
Delevett and Cuello” 
Present report 





Benign 












Heffernon et al* 
Benign 




















Shauffer and O'Connor” 








Steinberg and Schieber” Jejunum 







*As derived by Walker from Makkar et al" and Shauffer and O'Connor." 


TAs derived by Walker from Delevett and Cuello.” 
TAs derived by Walker from Kaye and Bragg.’ 


nonspecific GI symptoms, occult or occasionally gross 
bleeding,'*'* intussusception,’'*"* and obstruction.'^'* 
Duodenal tumors arising near the papilla may cause 
obstructive jaundice.'^''** Unlike those for patients with 
colonie villous adenomas, serum electrolyte values are 
normal? Two duodenal lesions have been reported with 
associated hypoalbuminemia.'^ 

As more villous tumors are evaluated, several important 
pathological features are becoming evident. Gross and 
microscopic pathology are characteristic and similar to 
colonic villous tumors.’ They are premalignant neoplasms, 
with reported adenocarcinomatous change at the time of 
resection being between 25% and 7295.59 10-17-22, The 
extent of malignancy varies from in situ change,'^'** 
invasion of the bowel wall and contiguous organs," and 
regional nodal and distant organ metastases (liver and 
brain).*:'7 Carcinomatous change may be focal or localized; 
therefore, endoscopic or frozen section biopsy specimens 
may give a false-negative result of benignancy. If a 
diagnosis of villous tumor is made, this should alert both 
surgeon and endoscopist that a benign biopsy specimen is 
not reliable proof of the true histological condition of the 
lesion. The entire specimen must undergo careful histolog- 
ical examination. This point is emphasized by case 1 in 
which a frozen section biopsy specimen at the time of 
surgery was benign but in which subsequent careful 
examination of the entire specimen showed multifocal 
changes of adenocarcinoma (Fig 2). 

Villous tumors are not infrequently multiple. Multi- 
plicity occurs more frequently in the stomach" "^" than in 
the small bowel.*^* This is emphasized in case 3 in which 
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Focal adenocarcinoma 


Focal adenocarcinoma 


Focal adenocarcinoma 


Mark and Samter"® G 
Marshak and Feldman? G Not stated 
Meltzer et al" G 


Adenocarcinoma 
Focal (2) and invasive (2) adenocar- 


Focal adenocarcinoma 


Ming and Goldman” G (10) 

cinoma 
Schorsch and Gutierrez” Duodenum 
Shah et al” Duodenum Benign 


Adenocarcinoma 





Gastric and Small-Bowel Villous Tumors-Associated Neoplasm 


Pathology 


Associated Neoplasm 
Adenocarcinoma colon 


Adenomatous polyp of colon; contiguous 
area of focal villous tumor 


Villiform changes in gastric mucosa 
Adenomatous polyps of colon 
3 villous tumors in ileum; gastric mucosal 
polyps 
3 adjacent sessile papillary foci, 1 with focal 
adenocarcinoma 


Multiple tumors as clusters of defects 
Multiple gastric polyps 
3 independent gastric carcinomas 

















Adenocarcinoma of cecum 


Contiguous area of early villous tumor; mul- 
tiple duodenal polyps 


2 small, adjacent villous tumors; diffuse 
gastric papillomatosis with foci of adeno- 
carcinoma 


2 adjacent villous tumors 
Ulcerated gastric carcinoma* 


Carcinomatous infiltration of gastric wall in 
vicinity of villous tumort 


Separate nodular gastric carcinomat 























most of the gastric mucosa was involved by villous tumor, 
with only small areas of interspersed normal-appearing 
mucosa. Perhaps of greater importance, however, is their 
association with other neoplasms. The association of 
colonic villous tumors with other GI neoplasms has been 
described by Kaye and Bragg,’ by Zeskind,? and by Olson 
and Davis.” They may occur in a separate location or in the 
same part of the GI tract as the villous tumor. Similar 
associations now have been described with villous tumors 
of the stomach and small bowel (Table). The patient 
described in case 1 had an adenomatous polyp excised from 
his colon seven years before identification of his gastric 
villous tumor and he also had a contiguous area of similar 
mucosal abnormality in his stomach. 

Recognition is now being given to the occurrence of 
gastric villous tumors in stomachs with generalized 
mucosal abnormalities.*?***?* Case 3 illustrates this find- 
ing. The mucosa adjacent to villous tumors frequently 
shows foveolar cell hyperplasia and foci of intestinal 
metaplasia."" The remaining gastric mucosa is often 
atrophic and shows generalized metaplastic change.** The 
study by Berg” of the nonadenomatous gastric mucosa in 
42 cases of gastric polyps showed only four to be normal.** 
Areas of focal hyperplasia (48%), considerable atrophy 
(25%), cellular atypia (88%), and intestinal metaplasia (55%) 
were frequent in the other cases. These mucosal changes 
are important in understanding the frequent association of 
villous tumors with separate neoplasms. Independent areas 
of gastric carcinoma were present in 30% of the cases of 
gastric villous tumors reported by Ming and Goldman." 
The average incidence of a separate carcinoma is similar to 
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that of malignant change in the villous tumor.**2»* 

Interestingly, similar contiguous mucosal changes have 
not been described in small-bowel villous tumors. However, 
multiple small-bowel villous tumors in the same patient 
have been reported.**?:** Also, separate GI neoplasms have 
been described in patients with small-bowel villous 
tumors.*??-?*^* Since villous tumors may be multiple or 
may be associated with separate GI neoplasms, careful 
preoperative roentgenologic-endoscopie evaluation and 
subsequent follow-up of these patients is necessary. 

The recognized malignant potential of villous tumors 


Æ 
BV ee ee NO ek 


| | VE. 
with loeal invasion, regional nodal involvement, and 
distant organ metastases necessitates rapid evaluation and 
surgery. Since they behave similarly to villous tumors of 
the colon, most agree that wide resection is the correct 
surgical approach.'?^**"* Ming? and Mir-Madjlessi et al^ 
believe that if careful microscopic evaluation shows no 
evidence of invasion, a more limited or sleeve resection is 
warranted. If invasion is found, lymph node dissection 
should be included.’ Although a single case of endoscopic 
removal of a duodenal villous tumor has been reported,” 
this approach is not recommended. 
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TACEN You dort. 


The medical world has always been searching for 
an efficient, practical, non-destructive method to 
relleve pain. And the only answer has been drugs, 
with their well-known disadvantages. 

There is an alternative: Transcutaneous 
Electrical Nerve Stimulation (TENS). Controlling 
pain electronically. 

Transcutaneous Electrical Nerve Stimulation 
is a relatively new method of pain control. And any 
real measure of TENS' success has yet to be fully 
documented. Frankly, no one is really sure of how 
it Works. 

What we do know is that it does work in 
many cases. In 1965, Drs. Ronald Melzack and 
Patrick D. Wall developed the theory that 
stimulating primary afferent neurons could relieve 
pain. This "Gate" theory has never been 
satisfactorily proven. Nor is it even widely 
accepted. But its true importance is that it 
reawakened the medical community to tne fact 
that pain can be "blocked" by non-destructive 
means. Pain can be controlled electronically. 

Skeptics maintain that a great portion of the 
relief TENS brings is due to the placebo effect. But 
placebo effects dont last. And relief from pain 
brought about by TENS has had definite long- 
range success. 

In a published report Dr. Donlin N. Long from 
the Department of Neurological Surgery at Johns 
Hopkins made this clinical and anecdotal 
summary: “In extracting a summary from the 
literature for the 1975 International Symposium on 
Pain, | could find specific reports of 972 patients 
all incapacitated with chronic pain, and 3596 found 
transcutaneous electrical stimulation adequate 
therapy. * (*Long, Donlin N., M.D.. “Current 
Concepts on the Management of Chronic Pain, 
Symposium Specialists, 1977) 

There is an alternative to using drugs or 
surgery: Transcutaneous Electrical Nerve 
Stimulation. It works for many kinds of pain. And it 
works well. 

Stimtech manufactures equipment and 
accessories for TENS applications and we think it 
would be worth your time and your patients' time 
to find out more about us. 

We have a brochure we d like you to have that 
includes specific information on all our products. 
And an extensive bibliography of documents on how 
pain can be controlled by electrical stimulation. 

Write to us today. We hope you're interested. 
We're sure your patients would be. 
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electrodes and accessories provided by STIMT&CH Other electrodes or 
accessories should not be used without prior egnsultation with the 
company. Keep out of the reach of children 
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Side Effects: The singie most common side effect is skin irritation and 
rash developing beneath ór around the electrode in prolonged applica- 
tion. These can often be treated with a halogenated steroid ointment. In 
móst cases of Bersistent dermatitis, the use should be discontinued 
E 9440 Science Center Drive Minneapolis, Minnesota 55428 (6121 535-0255 
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is indicated in the treatment of shock due to burns, 
crushing injuries, abdominal emergencies, and any 
other cause where there is a predominant loss of plas- 
ma fluids and not red blood cells. It is also effective in 
the emergency treatment of shock due to hemorrhage. 
Following the emergency phase of therapy, blood 
transfusions may be indicated depending on the 
severity of the blood loss. 
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In infants and small children, Plasmanate* has been 
found to be very useful in the initial therapy of shock 
due to dehydration and infection. 


Contraindications Plasmanate* is contraindicated 
for use in patients on cardiopulmonary bypass. Severe 
hypotension has been reported in such patients when 
given Plasma Protein Fraction '. 

Plasma Protein Fraction may be contraindicated in 
patients with severe anemia, congestive heart failure, 
or increased blood volumes. 


Precautions Rapid infusion of Plasmanate* 
(greater than 10 mi/minute) has produced hypotens 
in patients undergoing surgery or in the pre- or post 
operative period. Blood pressure should be monitor 
during use and infusion slowed or ceased if sudden 
hypotension occurs. 

Plasmanate* does not provide coagulation factors 
and therefore does not correct disorders of coagulatic 
Adverse Reactions Hypotension may occur, 
particularly following rapid infusion or intra-arterial 
administration to patients on cardiopulmonary bypas 
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volume expander that in- 
creases collodial osmotic 
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Thoracic Endoscopic Sympathectomy 
in Palmar and Axillary Hyperhidrosis 


Matthias Kux, MD 


€ An endoscopic technique is described for thoracic sympa- 
thectomy. After establishement of a pneumothorax, the thoracos- 
cope is introduced into the pleural cavity. The telescope is 
equipped with a wire electrode, a grasping forceps, and a suction 
coagulation probe for endoscopic electroresection of the sympa- 
thetic trunk. In 63 patients, 124 endoscopic sympathectomies 
were performed. All patients were relieved of sweating in the 
hands; 18.696 still had some perspiration of the axilla. Side 


. effects of thoracic sympathectomy were compensatory and 


gustatory sweating that, in four patients, were more embar- 
rassing than the original form of hyperhidrosis. Fifty-five patients 
were highly satisfied with the result of endoscopic sympathec- 
tomy, which is considered the appropriate minor procedure for 
the treatment of upper limb hyperhidrosis, causing minimal 
discomfort to the patient and almost invisible scars. 

(Arch Surg 113:264-266, 1978) 


Ree sweating of the hands and axillae can pose 
serious psychological and social handieaps. Whereas 
the problem of isolated axillary hyperhidrosis can be 
corrected in a relatively simple fashion by removal of the 
sweat glands, upper thoracic sympathectomy remains the 
only effective therapy for palmar hyperhidrosis. However, 
most patients and physicians are rightly reluctant to resort 


^to such procedures as bilateral thoracotomy or the upper 


dorsal rib splitting access to the sympathetic trunk. 

A highly standardized technique for thoracic endoscopic 
sympathectomy has been developed by Kux,' who, in 1954, 
reported his extensive experience of more than 1,400 
thoracoscopic neurotomies. According to this report, only 
nine attempts at endoscopic sympathectomy had been 
published prior to that large series, although the "Jaco- 
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baeus procedure" of thoracie endoscopy has been used in 
the treatment of pulmonary tuberculosis since 1910.’ 
Today, the closed technique for the performance of 
thoracic sympathectomy offers a valuable alternative for 
the treatment of upper limb claudication’ and hyperhidro- 
sis.’ In the light of continuing interest in the management 
of hyperhidrosis,’ it is the purpose of the present commu- 
nication to give a detailed description of this almost 
forgotten method and its revaluation. 


SUBJECTS AND METHODS 
Instrumentation 


Inadequacy of existing instruments was one major obstacle for 
learning and teaching thoracoscopy in the earlier years of its 
development. The invention of the rod-lens system and related 
advances in instrument design now guarantee increased light 
transmission, brighter image, improved resolution, and a wide 
viewing angle. The complete thoracoscopy set consists of a pneu- 
mothorax insuffator with water manometer, a pneumothorax 
side-hole needle, a 9.0 mm trocar with air valve, a straight Hopkins 
telescope with fiber-light transmission, a sheath for the telescope 
with a connection for gas insufflation, an insulated grasping 
forceps adapted for high-frequency diathermy, one right and one 
left curved wire loop electrode for red-hot cautery, and a combined 
suction coagulation probe. 


Method 


The procedure is divided into two distinct technical phases: the 
establishment of an artificial pneumothorax, and thoracic endos- 
copy. For establishment of the artificial pneumothorax, the 
patient is prepared with routine sedation, but not anesthetized. He 
is put into a lateral and slightly hyperextended position, similar to 
a lateral thoracotomy position. The pneumothorax needle, which is 
connected to the water manometer of the insufflator, is inserted at 
the fifth or sixth intercostal space in the midaxillary line. The 
position of the tip of the needle in the pleural cavity is ascertained 
by negative and respiration-dependent pressure recordings on the 
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manometer. A total of 1,000 ml of room air is then allowed to enter 
the pleural cavity passively by the pressure gradient. | 
After slow filling of the pneumothorax with 1,000 ml of air, the 
intrathoracic mean pressure should still be slightly negative. 
Persistent positive pressure recordings at this stage are indicative 
of pleural adhesions and meticulous care has to be taken when 
introducing the trocar. Insufflation of 1,000 ml of air is always well 
tolerated if no or only few pleural adhesions are present. Some 
pleural irritation may be felt by the patient when the pneumo- 


- thorax needle is withdrawn. 


The patient is then brought into a supine position and anesthe- 
tized. He is not intubated and is allowed to breathe spontaneously. 
When asleep, the patient is turned around into a prone position, so 
that the collapsed lung is falling anteriorly; the arms are abduced 
at a right angle. An incision L5 em in length is made just anterior 
to the inferior margin of the scapula in the midaxillary line and 
the trocar is inserted into the pleural cavity. The telescope is 
introduced through the trocar and the structures of the posterior 
mediastinum, the thoracic sympathetic trunk, the azygos vein (on 
the right side), the aorta (on the left side), and the intercostal 
vessels overlooking the collapsed lung dorsally are readily identi- 
fied. Minor pleural adhesions are severed. 

After overall orientation, the pleura covering the sympathetic 
trunk is incised longitudinally, using the red-hot cautery electrode. 
The interganglionic fibers and the postganglionic communicants 
are divided from just below D-1 down to D-6. The ganglia D-2 
through D-6 are carefully dissected from the underlying heads of 
the ribs and stripped of all their connections using the grasping 
forceps. Careful manipulation is mandatory in the intercostal 
spaces where the vessels cross. Occasional bleeding from an 
intercostal vessel may be controlled with the aid of the suction 
coagulation probe or with the grasping forceps, using high- 
frequency diathermy. Particular care has to be taken not to omit 
any additional fibers running parallel to the main sympathetic 
trunk. The pneumothorax is then relieved by suction and the 
trocar and the telescope are withdrawn simultaneously as the lung 
expands. The skin incision is closed with a single stitch. Usually, 
thoracoscopy does not take longer than 30 to 45 minutes. The 
patient is discharged the day after; the procedure is performed 
separately for each side, with an interval of one day at least. 


Patients 


Between Jan 1, 1974, and Oct 30, 1976, there were 63 patients (34 
women and 29 men) who underwent thoracic endoscopic sympa- 
thectomy for upper limb hyperhidrosis. The youngest patient 
treated was 9 years old, the oldest, 58. The age distribution for 
these patients is as follows: 


Age, yr No. of Patients 
0-10 1 
11-20 5 
21-30 33 
31-40 20 
41-50 2 
51-60 2 
Total 63 


Twenty-two patients reported having one or more relatives with 
the same condition. The chief complaint in all patients was 
excessive sweating; in 12 (19.0%), it was confined to the hands; in 
24 (38.1%), it was confined to the axillae, and in 27 (42.9%) it was 
equally embarrassing in the hands and axillae. The list of profes- 
sions that had to be abandoned by these patients owing to their 
ailment includes the following: hairdresser, waiter, jeweller, 
_ watchmaker (rusting of metal parts), secretary, and electrician 
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and drip from the fingertips. In the case of axillary hyperhidrosis, 
patients have large stains of perspiration on their clothes. Exces- 
sive sweating elsewhere on the body is seldom evident, except in 
the feet; the trunk and thighs are usually dry. All of the patients 
had tried medical treatment before seeking help from the surgeon. 
Drugs such as atropine sulfate, hydergine, barbiturates, and 
tranquilizers prove either too disagreeable or are ineffective. 


RESULTS 


Four patients underwent unilateral sympathectomy 
only; in two of these, thoracic endoscopic sympathectomy 


could not be performed because of pleural adhesions and - | 


these patients refused sympathectomy by any other 
method. One patient was operated on twice on each side, 


the second time to alleviate gustatory sweating that had - 


occurred as a side effect of the first operation. In 124 
endoscopic sympathectomies, bleeding from an intercostal 
artery occurred once and was readily controlled through 
the thoracoscope with the grasping forceps and diathermy. 


No wound infection, no Horner's syndrome, and no other - 


complications were encountered postoperatively. Moderate 
wound pain, signs of pleural irritation, and intercostal 
neuralgia were reported, but never did they cause any 
serious problem. 

Fifty-nine patients (93.7%) were available for personal 
examination or written interview 6 to 40 months postoper- 
atively. All 59 patients were completely relieved of 
sweating of the hands (four unilaterally); 11 patients 
(18.6%) still had some perspiration in the axilla that was 
considered not to exceed “normal” by all but two. 


When asked for untoward side effects of thoracic endo- _ 


scopic sympathectomy, 28 patients (47.5%) reported 
increased sweating elsewere on the body, ie, compensatory 
sweating, mainly on the trunk, abdomen, and thighs. 


Mostly, compensatory sweating was considered much less _ 


embarrassing than the original form of hyperhidrosis. 
However, in two patients, compensatory sweating over the 
trunk and abdomen posed a serious problem, causing the 


patients’ clothing to be continually wet. In summer and — 


winter, these patients were constantly at risk to catch a 
cold and they stated that they would prefer their sweaty 


hands to their present condition. Two patients complained - 


of gustatory sweating, ie, sweating of the front and the 
face elicited by the taste or smell of food. One patient with 
extremely severe gustatory sweating was successfully 
treated by resympathectomy that included the lower third 
of the stellate ganglion. 

The crucial question was whether patients were satisfied 
with the operative result and whether they would undergo 
the same operation again for upper limb hyperhidrosis. 
Despite the above-mentioned side effects, 55 of 59 patients 
(93.2%) considered the result of endoscopic thoracic sympa- 
thectomy highly satisfying. Many of them even stated in 
exuberant terms that their life had completely changed 
into a much brighter and happier existence than before. 
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COMMENT 


Hyperhidrosis may be defined as a pathological condi- 
tion in whieh there is excessive sweating beyond that 
required to cool the body. While it is well known that 
excessive sweating may be associated with central nervous 
disease or with local lesions such as nerve injuries, essential 
hyperhidrosis is a condition of completely unknown origin. 
The patient has experienced hyperhidrosis ever since birth, 
or it commences during the early years, and is seldom 
found to arise after the age of 20. The perspiration dries 
during sleep and this is an important symptom of differ- 
ential diagnosis, since perspiration secondary to some 
other condition such as tuberculosis or obesity may also 
occur during sleep and should not be treated by sympathec- 
tomy. | 

Essential hyperhidrosis presents formidable psycholog- 
ical and occupational handicaps to its sufferers. However, 
no clear-cut psychological trait can be identified in these 
patients, other than their obvious worry because of the 
unpleasant symptoms of hyperhidrosis, the apparent inef- 
fectiveness of drug therapy, and the prospect of major 
surgery that is proposed to them as the only effective 
alternative and that, in addition, carries the risk of a 
permanent Horner's syndrome. 

Upper dorsal sympathectomy requiring resection of one 
or two ribs on each side is the technique usually followed by 
neurosurgeons today.: Wound pain and infection are two 
troublesome complieations of the upper dorsal incisions 
and from a cosmetic viewpoint, the scars on frequently 
exposed parts of the body are unsatisfactory for young 
individuals. General and vascular surgeons prefer the 
axillary approach to the sympathetic trunk, which necessi- 
tates bilateral thoracotomy.’ It may cause serious impair- 
ment of function of the arm and hand and intractable 
causalgia from operative injury to the brachial plexus. The 
supraclavicular approach” also necessitates bilateral oper- 
ations via deep explorations through important structures 
in the root of the neck. Although it gives access to the 
second and third thoracic ganglia, the exposure required to 
remove the fourth and the fifth ganglia for denervation of 
the axilla is, in general, inadequate. In all of the above- 
mentioned operations, the incidence of postoperative 


— Horner's syndrome is reported to be at least 5%. 


For the patient, the endoscopic nonoperative approach to 
the thoracic sympathetic trunk is by far the most attrac- 
tive. For the surgeon, visualization and extirpation of 
fibers and ganglia are as good as or better than any other 
method. In this series of 63 patients, there were no wound 
infections or any other complications. The patient's 
discomfort is minimal and absence from school or work 
usually not longer than two days. The scars of 1.5 em length 
are almost invisible in the resting position of the arms and 
certainly much less obtrusive than those of the other 
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operations. The only disadvantage of the procedure is that 
it cannot be performed in the presence of pleural adhe- 
sions. 

The danger of creating a Horner's syndrome is almost 
nonexistent with the endoscopic technique of sympathec- 
tomy. The caudal one third of the stellate (first thoracic) 
ganglion is usually visible in the dome of the pleural cavity 
and can be selectively coagulated, whereas the upper two 
thirds of the stellate ganglion are not accessible by the 
endoscopie method. With the excision of the sympathetic 
trunk from the first thoracic to the sixth thoracie ganglion, 
anhidrosis of the head, neck, shoulder, upper extremity, 
and of the chest to the sixth somatic intercostal level is 
accomplished. The removal of the first thoracic (lower part 
of the stellate) ganglion does not result in a Horner's 
syndrome. The extent of this resection is considered essen- 
tial to denervate the axilla and to reduce the incidence of 
side effects of thoracic sympathectomy. Of these, 
compensatory sweating in the remainder of the innervated 
skin has to be expected in approximately 50% of patients. 
It is important that compensatory sweating will not attain 
the axilla, which, therefore, should be denervated in every 
operation for upper limb hyperhidrosis. 

In general, compensatory and gustatory sweating are 
not very embarrassing for the patient; however, in rare 
cases, either of them can become a problem that is even 
more distressing than the original type of hyperhidrosis. 
Whereas no form of prophylaxis and therapy is available 
for compensatory sweating, gustatory sweating can be 
prevented and alleviated by extending sympathectomy to 
the lower one third of the stellate ganglion. One case of 
severe gustatory sweating has been treated successfully by 
this type of high thoracic denervation without creating a 
Horner’s syndrome. 
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A national sample of 200 hospitals reports: 


97 per cent of major 
gram-negative pathogens 
remain sensitive 


A first-choice aminoglycoside for initial therapy* 
in suspected gram-negative infections'? 


Continuing high in vitro susceptibility 
of clinically significant gram-negative pathogens 


IS LUUD 1. 10 MEE # Strains Tested 
Total Gram-Negative Susceptibility 97 363,792 
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Proteus indole-positive 85 1 1 656 are based on results obtained 


from a nationwide panel of 200 
Pseudomonas aeruginosa TREE EA 93 : 41 ,941 acute-care hospitals of 100 beds 
Klebsiella-Enterobacter-Ser ratia species 95 ! 97,21 6 or more. All hospitals in the audit 
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Total Staphylococcal Susceptibility 96 77,901 


to hospital 


in vitro susceptibility data are not necessarily indicative of clinical effectiveness. 


Garamycin 


(gentamicin sulfate80mg./2mi.) 


dvantage 


“The decision-to continue therapy with this drug should be based on the results of susceptibility tests, the severity of the infection, and 
the important additioniat Concepts contained in the Warnings Box. Please see following page for Brief Summary of Prescribing Information 
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gentamicin sulfate 8Omg./2ml.) 


Advantage 


Brief Summary of Prescribing Information 


GARAMYCIN® Injectable, brand of gentamicin 
sulfate injection, USP, 40 mg. per ml. 

Each ml. contains gentamicin sulfate, USP 
equivalent to 40 mg. gentamicin 

For Parenteral Administration 

For complete information, consult official Package 
Insert, September 1976. : 





























































WARNINGS 
Patients treated with Leia i e heel 
should be under close clinical observation 
because of the potential toxicity associ- 
ated with their use. As with other 
aminoglycosides, GARAMYCIN Injectable 
is potentially nephrotoxic. The risk of 
nephrotoxicity is greater in patients with 
impaired renal function and in those who 
receive high dosage or prolonged therapy. 
Additionally, ototoxicity, both vestibular 
and auditory, can occur in patients 
treated with GARAMYCIN, primarily those 
with pre-existing renal damage and in pa- 
tients with normal renal function treated 
with higher doses or for longer periods 
than recommended. 

Monitoring of renal and eighth nerve 
function is recommended during therapy 
particularly for patients with reduced 
renal function. Urine should be examined 
for decreased specific gravity, increased 
excretion of protein, and the presence of 
cells or casts. Blood urea nitrogen, serum 
creatinine, or creatinine clearance should 
be determined periodically. Evidence of 
ototoxicity (dizziness, vertigo, tinnitus, 
roaring in the ears and hearing loss) or 
nephrotoxicity requires dosage adjust- 
ment or discontinuance of the drug. 

Serum concentrations of amino- 

lycosides should be monitored when 
easible to assure adequate levels and to 
avoid potentially toxic levels. When 
monitoring gentamicin peak concentra- 
tions, prolonged levels above 12 mcg/ml 
should be avoided. When monitoring gen- 
tamicin trough concentrations, levels 
above 2 mcg/ml should be avoided. 

In the event of overdose or toxic reac- 
tions, hemodialysis or peritoneal dialysis 
will aid in the removal of gentamicin from 
the blood. 

Avoid concurrent and/or sequential 
systemic or topical use of other poten- 
tíally neurotoxic and/or nephrotoxic 
drugs, such as cephaloridine, kanamycin, 
amikacin, neomycin, polymyxin B, colistin, 
paromomycin, streptomycin, tobramycin, 
vancomycin, and viomycin. Other factors 
which may increase patient risk of tox- 
icity are advanced age and dehydration. 

Avoid the concurrent use of gentamicin 
with potent diuretics, such as ethacrynic 
acid or furosemide, since diuretics alone 
may cause ototoxicity. When adminis - 
tered I.V., diuretics may enhance 
aminoglycoside toxicity by altering the 
estie c concentration in serum and 
tissue. 





INDICATIONS AND USAGE Serious infections 
caused by susceptible strains of: Pseudomonas 
aeruginosa, Proteus sp. (indole-positive and indole- 
negative), Escherichia coli, Klebsiella-Enterobacter- 
Serratia sp., Citrobacter sp. and Staphylococcus 
(coagulase-positive and coagulase-negative). 
Clinically effective in neonatal sepsis, septicemia, 
and serious infections of the central nervous system 
(meningitis), urinary tract, respiratory tract, 
gastrointestinal tract (including peritonitis), skin, 
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bone and soft tissue (including burns). Culture and 
sensitivity studies should be performed 

Aminoglycosides, including gentamicin, are not in- 
dicated in uncomplicated initial episodes of urinary 
tract infections unless the causative organisms are 
susceptible to these antibiotics and are not suscep- 
tible to antibiotics having less potential for toxicity. 
GARAMYCIN may be considered as initial therapy 
in suspected or confirmed gram-negative infections, 
and therapy may be instituted before obtaining 
results of susceptibility testing. Continued therapy 
with this drug should be based on the results of 
susceptibility tests, the severity of the infection, and 
the important additional concepts contained in the 
WARNINGS Box. If the causative organisms are 
resistant to gentamicin, other appropriate therapy 
should be instituted. In serious infections when the 
causative organisms are unknown, GARAMYCIN 
may be administered as initial therapy In conjunc- 
tion with a penicillin- or cephalosporin-type drug 
before obtaining results of susceptibility testing. If 
anaerobic organisms are suspected, consider using 
other suitable antimicrobial therapy in conjunction 
with gentamicin. Following identification of the 
organism and its susceptibility, appropriate anti- 
biotic therapy should then be continued, When ap- 
propriate, a rah 585 drug can be used con- 
comitantly. GARAMYCIN Injectable has also been 
shown to be effective in the treatment of serious 
staphylococcal infections. While not the antibiotic 
of first choice, GARAMYCIN Injectable may be con- 
sidered when penicillins or other less potentially 
toxic vit are contraindicated and bacterial 
susceptibility tests and clinical judgment indicate 
its use. CONTRAINDICATIONS Hypersensitivity to 
gentamicin. A history of hypersensitivity or serious 
toxic reactions to aminoglycosides may also con- 
traindicate use of gentamicin. WARNINGS See 
WARNINGS Box. PRECAUTIONS Neurotoxic and 
nephrotoxic antibiotics may be absorbed from body 
surfaces after local irrigation or application, The po- 
tential toxic effect of antibiotics administered in this 
fashion should be considered. Increased nephrotox- 
icity has been reported following concomitant ad- 
ministration of aminoglycoside antibiotics and 
cephalothin. Neuromuscular blockade and 
bier and paralysis have been tepore in the cat 
receiving high doses (40 mg/kg) of gentamicin. The 
possibility of these phenomena occurring in man 
should be considered if gentamicin is administered 
to patients receiving neuromuscular blocking 
agents, such as succinylcholine or tubocurarine. If 
blockade occurs, calcium salts may reverse these 
phenomena. Elderly patients may have reduced 
renal function which may not be evident in the 
results of routine screening tests, such as BUN or 
serum creatinine. A creatinine clearance determina- 
tion may be more useful. Monitoring of renal function 
during treatment with gentamicin, as with other 
aminoglycosides, is particularly important in such 
patients. Cross-allergenicity among amino- 
glycosides has been demonstrated. Patients should 
be well hydrated during treatment. Although the in 
vitro mixing of gentamicin and carbenicillin results 
in a rapid and significant inactivation of gentamicin, 
this interaction has not been demonstrated in pa- 
tients with normal renal function who received both 
drugs by different routes of administration. A reduc- 
tion in gentamicin serum half-life has been reported 
in patients with severe renal impairment receiving 
carbenicillin concomitantly with gentamicin. Treat- 
ment with gentamicin may result in overgrowth of 
nonsusceptible organisms. If this occurs, appropri- 
ate therapy is indicated. Usage in Pregnancy: Safet 

for use in pregnancy has not been established. 
ADVERSE REACTIONS WNephrotoxicity — ^d- 
verse renal effects, as demonstrated by the pres- 
ence of casts or protein in the urine or by rising BUN, 
NPN, serum creatinine and oliguria, have been re- 
ported. They occur more frequently in patients with 


a history of renal impairment and in patients treated 
with larger than recommended dosage. Neurotox- 
icity—Adverse effects on both vestibular and 
auditory branches of the eighth nerve have been re- 
ported, primarily in patients with renal impairment 
and in patients on high doses and/or prolonged 
therapy. Symptoms include dizziness, vertigo, tin- 
nitus, roaring in the ears and hearing loss. Numb- 
ness, skin tingling, muscle twitching and convul- 
sions have also been reported. Note: The risk of 
toxic reactions is low in patients with normal renal 
function who do not receive GARAMYCIN Injectable 
at higher doses or for longer periods of time than 
recommended. Other reported adverse reactions 
possibly related to gentamicin include: respiratory 
depression, lethargy, confusion, depression, visual 
disturbances, decreased appetite, weight loss. and 
hypotension and hypertension; rash, itching, ur- 
ticaria, generalized burning, laryngeal edema, 
anaphylactoid reactions, fever, and headache, 
nausea, vomiting, increased salivation, and 
stomatitis; purpura, pSeudotumor cerebri, pulmo- 
nary fibrosis, alopecia, joint pain, transient 
hepatomegaly, and splenomegaly. Laboratory ab- 
normalities possibly related to gentamicin include: 
increased serum transaminase (SGOT, SGPT), and 
increased serum LDH and bilirubin; decreased 
serum calcium, sodium and potassium; anemia, 
leukopenia, granulocytopenia, transient 
agranulocytosis, increased and decreased 
reticulocyte counts, and thrombocytopenia. While 
local tolerance of GARAMYCIN Injectable is gener- 
ally excellent, there has been an occasional report 
of pain at the injection site. Subcutaneous atrophy 
or fat necrosis su ES local irritation has been 
reported rarely OVERDOSAGE In the event of over- 
dose or toxic reactions, hemodialysis or peritoneal 
dialysis will aid in the removal of gentamicin from 
the blood. DOSAGE AND ADMINISTRATION 
Please consult official Package Insert or latest 
Physicians' Desk Reference. HOW SUPPLIED 
40 mg/ml in 2 mi (BO mg) vials; 1.5 ml (60 mg) and 
2 ml (80 mg) disposable syringes. Pediatric Inject- 
able, 10 mg per ml, in 2 ml (20 mg) vials. 
11076831 SEPTEMBER 1976 
AHFS Category 8:12.28 


For more complete proscrping Set consult 
Package Insert or latest Physicians’ Desk 
Reference. Schering literature is also available 
from pe) Schering Representative or Profes- 
sional Services Department, Schering Corpora- 
tion, Kenilworth, New Jersey 07033. 


References 
1. Cunha, B.A.; Klimek, J.J., and Quintiliani, R.: Gen- 
tamicin sulfate in infections associated with surgery 
or trauma, Curr. Therap. Res. 19:529, 1976. 2. Rose, 
H.D.: The treatment of difficult and dangerous infec- 
tions with antibiotics: A practical overview, Drug 
Ther. 4:95, 1974. 3. Yoshikawa, T.T.. Special consid- 
erations in refractory pneumonia, Consultant 76:23, 
1976. 4. McHenry, M.C., and Hawk, W.A.: Bacteremia 
caused by gram-negative bacilli, M. Clin. North 
America 58:623, 1974. 5. Ries, K.M., and Kaye, D.: 
Bacteremia caused by gram-negative bacilli, Penn- 
sylvania Med. 75:91, 1972. 6. Matsumoto, T., and 
ayes, M.F, Jr: Septic shock— what to do and when, 
Consultant 13:3, 1973. 7.McHenry, M.C, and 
Turgeon, P.L: Managing medical emergencies 
caused by bacterial infections, Am. Family Phys. 
8:124, 1973. 8. Boxerbaum, B.: Antimicrobial drugs 
for treatment of infections caused by aerobic gram- 
DRE bacilli, M. Clin. North America 58:519, 1974. 
9, Sunila, R, and Póntynen, S.: Clinical experience 
with gentamicin in neonates, Acta Path. Microbiol. 
Scand. 81:130, 1973. 


SLS-938 





Significance of Microbial Contamination 
of Stored Cadaver Kidneys 


Charles B. Anderson, MD; Stephen D. Haid; Keith A. Hruska, MD; Edward A. Etheredge, MD, PhD 


* The importance of microbial contamination of cadaver 
kidneys was assessed in 83 consecutively stored and trans- 
planted kidneys. Fourteen kidneys had a single positive culture 
during storage and five had multiple positive cultures. Only one 
postoperative infection could be traced to kidney contamination 
during storage (Candida wound infection). In three of 64 patients 
who received noncontaminated kidneys, posttransplant wound 
infections developed. No wound infections occurred in 35 
patients who received prophylactic antibiotics, whereas four 
wound infections occurred in 48 patients without antibiotic 
coverage. It is concluded that, although microbial contamination 
of stored cadaver kidneys occurs commonly, it is not an impor- 
tant source of infection in renal transplant recipients. 

(Arch Surg 113:269-271, 1978) 


: ib icu) following renal transplantation is seriously 
morbid in general and specifically, primary infection 
of the transplant wound is associated with a 29% mortali- 
ty." McCoy et al? reported that bacterial contamination of 
donor urine, the saline slush transport solution, or the 
preservation perfusate of cadaver kidneys may occur 
frequently and may be responsible for serious postopera- 
tive infections. Yet, Kyriakides et al' and Smith et al 
concluded that continuous hypothermic pulsatile perfusion 
of cadaver kidneys did not predispose to wound infection 
after renal transplantation. Doig et al’ have reported the 
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catastrophic transmission of Staphylococcus aureus in 
transplanted kidneys. These reports stimulated us to eval- 
uate our experience with 83 consecutive cadaver renal 
allografts and the incidence of local and distant infection 
from kidneys apparently contaminated prior to transplan- 
tation. 


SUBJECTS AND METHODS 


Eighty-three consecutive cadaver kidney transplants were 
performed between Feb 1, 1975, and Feb 28, 1977. All patients 
were followed up for two months or more after operation or until 
death. Distant infections occurring after two months were 
discounted as a consequence of allograft contamination. Kidneys 
stored at our institution were obtained from harvesting teams 
from St Louis (35 kidneys) and other areas of the country (48 
kidneys). Kidneys were flushed initially with a cold electrolyte 
solution and all but two were preserved by continuous hypothermic 
pulsatile perfusion. The majority of kidneys were perfused with a 
human plasma protein fraction-electrolyte solution and a few 
kidneys were perfused with cryoprecipitated plasma. Perfusates 
contained aqueous penicillin G, 260 ug/ml. Two kidneys were 
stored in iced saline slush alone. 


Aerobic and anaerobic cultures of the perfusate were obtained - 


prior to starting perfusion and eventually proved to be negative in 
all instances. Additional cultures were taken, usually one hour 
after starting perfusion and whenever the cassette was opened, as 
well as, finally, when each kidney was removed prior to transplan- 
tation. Aerobic and anaerobic blood culture bottles were injected 
with 5 ml of perfusate. Colony counts were not routinely 
performed. The two kidneys in saline slush storage had a single 
culture of the storage solution at the time of final kidney removal. 
At the time of transplantation, no positive eulture report was 


available; positive cultures were reported only after operation in 
all cases. 
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- Anaerobic Gram-negative rods 


— Acinetobacter calcoacetius 
— Anaerobic diphtheroids 


-— S aureus 











Cephalothin sodium was prophylactieally administered intrave- 
nously to 35 patients (42%), starting prior to the operation and 


- continued for at least 48 hours, at a dose of 1 gm every six hours. 


p The preference of one surgeon to arbitrarily give antibiotics 
preoperatively to all patients, and of the other surgeon never to 
administer them, determined which patients received antibiot- 
ies. 


RESULTS 


Mierobial growth was detected in cultures from 19 of the 
83 stored kidneys (23%). Five kidneys (6%) had multiple 
positive cultures and 14 kidneys (17%) had a single positive 
culture. The last perfusate culture obtained prior to trans- 
plantation was positive in seven instances and negative in 


— - eleven. Perfusion was not performed on one contaminated 


kidney. The following ten organisms were identified in the 
19 kidneys: 


No. of 
Kidneys 


Enterobacter cloacae 

— Escherichia coli 

—— Staphylococcus epidermidis 
Candida 


Flavobacterium 


Streptococcus pneumoniae 
Total 


— 
Oe ee ee 


Recipients of kidneys with positive cultures ranged in 
age from 5 to 58 years old, with a mean age of 32.7 + 13.8 
years, including two children aged 5 and 15 years old. 
Seven patients were men and 12 were women. In six 
instances, positive cultures were reported from the 
harvesting center, but were negative in our institution. In 
the remaining 13 kidneys, positive cultures were obtained 
in our laboratory. Of the 19 patients who received a 
"contaminated" kidney, a wound infection developed in 
only one. In this patient, Candida was the contaminating 
organism recovered from the perfusate and from the 
recipient's urine and infected wound. Exploration identi- 
fied a subcutaneous and perinephrie infection that, in 


= combination with severe rejection, required transplant 


nephrectomy; the patient recovered satisfactorily. 
Sixteen of the 19 patients who received contaminated 

kidneys survived, ten with functioning kidneys and six 

with rejected transplants; three patients died, all with 


; Me functioning kidneys. Two died of pneumonia and one of 
-~ peritonitis. Two additional patients with urinary tract 


infections survived. None of these five patients with 
postoperative infections had organisms that could be 
traced to the original contaminated storage medium. Thus, 
of those 19 patients who received contaminated kidneys, 
six had postoperative infections, but only in one instance 
could the infection be attributed to organ contamination 
(Candida). 

Of the 64 patients who received noncontaminated 
kidneys, wound infections developed in three at 20, 19, and 
12 days after operation, respectively. The first patient's 
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Correlation of Pretransplant Culture, Prophylactic 
Antibiotic Administration, and Postoperative Wound 
Infection 


Prophylactic 
Antibiotics 


No Total 
(N = 48) (N = 83) 


Yes 
(N = 35) 


Culture Group 


Positive 
Wound infection 


No wound infection 
Negative 

Wound infection 

No wound infection 


wound grew Streptococcus, the second 5 epidermidis, 
Proteus mirabilis, and Citrobacter diversus, and the third, 
S aureus. All organisms were sensitive to cephalothin. One 
of these three patients died as a direct result of the wound 
infection; another died from a myocardial infarction while 
the infection was controlled and the renal allograft was 
functioning satisfactorily. The third patient survived after 
transplant nephrectomy was performed for allograft rejec- 
tion and infection. Sixty-one patients with negative 
cultures had no wound infection. 

Since contaminated kidneys did not frequently cause 
postoperative infections, a benefit of prophylactic anti- 
biotic administration could not be demonstrated in this 
group of patients (Table). The single exception was the 
Candida wound infection, and Candida would not be 
covered by the usual prophylactic antibiotic choices. Nine 
patients were treated with prophylactic administration of 
cephalothin and in six instances, the organism cultured 
from the perfusate was sensitive to this antibiotic. In 
patients with negative storage medium cultures, three 
wound infections occurred in the absence of prophylactic 
antibiotics. The significance of this finding is obscured by 
the small numbers involved. 

The geographic area of origin of the cadaver kidney was 
not related to the incidence of contamination or wound 
infection. Of 35 kidneys retrieved in St Louis, six had 
positive cultures (no wound infections) and 29 had negative 
cultures (one wound infection). Of 48 kidneys retrieved in 
other cities, 13 had positive cultures (one wound infection) 
and 35 had negative cultures (two wound infections). There 
were no statistically significant differences in the mean 
perfusion times (23, 21, and 19 hours) or mean total 
ischemia times (25, 23, and 22 hours) for the positive culture 
group, the negative culture group with wound infection, or 
the negative culture group without wound infection, 
respectively. 


COMMENT 


Microbial contamination during cadaver kidney storage 
does not appear to be an important cause of infection in the 
postoperative period. Only one postoperative wound infec- 
tion could be traced to the contaminating organism during 
storage and that was not a bacteria, but a yeast, Candida. 
Total ischemia time, perfusion time, and geographic origin 
of the kidneys were not correlated with positive cultures 
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during kidney storage or subsequent infections. The 23% 
contamination rate of stored kidneys is similar to that 
reported by Kyriakides et al,' but less than the 449» rate of 
Smith et al.* It is difficult to decide whether one should be 
amazed at the high incidence of contaminated kidneys or, 
conversely, at the relatively low incidence, considering that 
most of these kidneys are stored for approximately one day 
in an environment that is essentially a culture medium 
conducive to bacterial overgrowth. Single positive 
cultures, especially those showing growth only at another 
center, may represent more a contamination of the culture 
medium than a significant bacterial colonization of the 
perfusate or kidney. 

We are unable to corroborate the findings of MeCoy et 
al' that indicated an important correlation between the 
contaminating organisms and subsequent infection in the 
posttransplant period. That Pseudomonas aeruginosa was 
identified as the contaminant causing three of their six 
serious infections may be a distinguishing factor account- 
ing for their high mortality. In our three patients who had 
contaminated grafts and subsequently died of infection, 
the responsible organisms were clearly different from 
those eultured from the contaminated kidney. 

Although the importance of prophylactic antibiotic 
administration remains undefined, in no patient so treated 
did a wound infection develop. In the five patients with 
multiple positive cultures, four received prophylactic anti- 
biotics prior to obtaining the positive culture reports and 
antibiotics were administered to the fifth immediately 
after the culture findings were obtained (one day after 


transplantation). These kidneys were highly contaminated 
and prophylactic coverage with antibiotics may have been 
important in these patients in preventing subsequent 
infections, especially since, in four of five cases, cephalo- 


thin was effective against the identified organism. It 


would seem reasonable to administer appropriate antibiot- 
ics whenever a positive culture is obtained, especially if 
enteric pathogens or S awreus are identified. The indica- 
tion for antibiotics is not as clear when skin contaminants 
such as S epidermidis or anaerobic diphtheroids are the 
identified bacteria. 

In none of our stored kidneys have positive culture 
results been returned prior to the time of renal transplan- 
tation. Consequently, a decision to discard a kidney 
because of contamination has not had to be made. 
However, if a positive report is obtained prior to transplan- 
tation, it would seem prudent to eliminate kidneys that are 
heavily contaminated, as demonstrated by multiple posi- 
tive cultures or high colony counts, and to use kidneys 
under appropriate antibiotic coverage if only a single 
culture is positive or only a few colonies are counted. The 
degree of contamination would logically be important in 
this regard. Our satisfactory experience with trans- 
planting contaminated kidneys, combined with the serious 
shortage of cadaver kidneys, argues for using all organs 
except those with major breaks in sterile technique. 


Nonproprietary Name and Trademark of Drug 


Cephalothin sodium—Keflin. 
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— Bile Duct Adenomas as Liver Nodules 
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i 

|» . @ Bile duct adenomas can be difficult to differentiate at 
~ laparotomy from small metastatic tumor nodules in the liver. This 
" A can present a problem to the pathologist and surgeon relative to 
. . the advisability of attempted curative vs palliative surgery. We 
. report two such cases. Review of our autopsy materials shows 
3 . the incidence of bile duct adenoma to be higher than usually 
|» reported. Even though they all present as grayish-white, firm 
- — nodules, usually frozen section will reveal the true nature of the 
b. m lesion. Occasionally, however, the lesions with active bile duct 
i | proliferation can cause problems in diagnosis, even after such 
. examination, Accurate diagnosis by recognition of the entity and 

= its histological characteristics may be very important in the 
|. surgical treatment of patients. 
. (Arch Surg 113:272-274, 1978) 


I duct adenoma or benign cholangioma is a rare, 
— JD benign tumor of the liver usually located just beneath 
a . the capsule of the liver. Because of the location of the 
- lesion, the tumor can cause confusion at the time of 
ag laparotomy. In general, the clinical diagnosis and operative 
— findings coupled with the size, shape, location, and consis- 
- . tency of such lesion will give clues as to the true nature of 
= the liver nodule.’ However, recent, more aggressive 
surgical therapy requires prompt definitive evaluation of 
. . possible tumor spread. This more cautious and careful 
—— examination of the liver during laparotomy seems to have 
~ increased the frequency of the need for differential diag- 
m. | 

Ata 


j 


Eu : 


E EA 





Nae Accepted for publication Sept 29, 1977. 


From the Laboratory (Drs Cho and Rullis) and Surgical (Dr Rogers) 


5 Sn Services, Veterans Administration Hospital, and the Departments of 
E i Pathology (Drs Cho and Rullis) and Surgery (Dr Rogers), Upstate Medical 
—— Center, State University of New York, Syracuse. 

. Reprint requests to Veterans Administration Hospital, Syracuse, NY 


-. 43210 (Dr Cho). 


272 Arch Surg—Vol 113, March 1978 


nosis of such lesions from metastatic tumor at the time of 
surgery.*^ 

Within one year, we have encountered two such lesions 
of the liver at laparotomy. Both patients carried the 
preoperative diagnosis of possible malignant tumor and 
hence, the frozen section diagnosis was crucial to the 
operative plan and prognosis. This prompted us to investi- 
gate our autopsy materials in hope of establishing better 
morphological characteristics and differential criteria. 


REPORT OF CASES 


Case L.—A 59-year-old man with known ulcerative colitis 
revealed a severely narrowed sigmoid colon on roentgenograms, 
raising a serious question of malignancy. A repeat barium enema 
was attempted, but during the procedure, the rectum was 
perforated. Emergency exploratory laparotomy was performed 
that disclosed a thick left colonic wall without a discrete mass. 
During exploration, several small, whitish nodules were found in 
the liver and a biopsy specimen of one 0.9-cm lesion was taken. On- 
frozen section, it was thought that the lesion represented a 
metastatic, well-differentiated adenocarcinoma. 

A meticulous exploration was normal, except for the colon and 
liver. A total colectomy was done. The resected colon revealed 
characteristic changes of ulcerative colitis in addition to diverticu- 
litis and intramural abscesses and fistulae. The hematoxylin- 
eosin-stained permanent section of the liver lesion was thought to 
be an adenocarcinoma by several pathologists, but after consulta- 
tion with the Armed Forces Institute of Pathology, a final diag- 
nosis of bile duet adenoma was established. The patient is well 2'2 
years postoperatively, without any evidence of tumor clinically or 
on liver scan. 

Case 2.-Unremitting jaundice developed in this 48-year-old 
man ten days after a car accident in which he injured the right 
lower part of his chest and upper abdomen with fractures of the 
right eighth and ninth ribs. His total bilirubin level was 6.2 mg/ 
100 ml and his alkaline phosphatase level was 282 IU/liter. At 
exploratory laparotomy, there was a dilated common bile duct, an 
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old hematoma in the omentum near the hepatic flexure, and a 
single, 0.5-cm, whitish, firm nodule near the edge of the right lobe 
of the liver. After common duct exploration, it was thought that 
the cause of the biliary obstruction was a hematoma of the 
common bile duct at the superior border of the duodenum. The 
liver nodule was correctly diagnosed on frozen section as bile duct 
adenoma. Serial T tube cholangiograms revealed complete resolu- 
tion of the lesion and the patient is well 18 months after removal 
of his T tube. 


Autopsy Cases 


Altogether, 2,125 consecutive autopsy cases covering a ten-year 
span (1961 to 1970) at the Syracuse (NY) Veterans Administration 
Hospital have been reviewed. Of these, 13 patients, or 0.6%, were 
found to have bile duct adenomas. They were all men, with ages 
ranging from 31 to 72 years. (This, of course,‘relates to the 
preponderance of males in the veteran population.) All were 
incidental findings and review of clinical records showed no 
symptoms or signs related to the lesions. The cause of death was 
not related to the adenomas in any case. 

A single nodule was found in nine cases, two nodules in three 
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ytic infiltration, and proliferative 
ducts; typical of group 2 lesion. 
right, Same case as bottom left, 
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cases, and multiple lesions in one case. Altogether, 15 of the lesions 
were evaluated for various histological criteria. All were found to 
be smaller than 1.0 em in diameter. Two were between 0.5 and 1.0 
em and the remainder were smaller than 0.5 em. Thirteen nodules 
were located subcapsularly, and only two in the parenchyma. The 
case of multiple bile duct adenomatosis, on the other hand, showed 
numerous lesions in the parenchyma and only a few were subeap- 
sular. 

Grossly, they were described as grayish-white to slightly yellow, 
subcapsular nodules. Histologically, the lesions could be divided 
into the following three distinct groups: group 1, bile duct 
adenoma with active bile duct proliferation and considerable 
lymphocytic infiltrate (Fig 1, top left); group 2, bile duct adenoma 
with abundant hyalinized stroma and sparse, inactive bile ducts 
(Fig 1, top right); and group 3, multiple bile duct adenomatosis 
(Fig 1, bottom left). 

Lesions of group 2 generally show a well-demarcated but 
nonencapsulated and wedge-shaped lesion with a wide base on the 
capsular surface. The stroma is abundant with collagenation, 
widely separating tubular lumens lined by flattened epithelium. 
The normal portal triads are generally difficult to identify in the 
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Fig 2.—Case 1. Many small bile ducts separated by lymphocyte 


infiltrated stroma. Normal portal tract is seen on right (hematoxy- 
lin-eosin, original magnification x 125). 


P E x 
tM " t ^ Fa» ug. " m. adi 
Gp tx D CP ria pcre Tie ALS 


lesions and there are occasional lymphocytic infiltrates. 

Lesions of group 3 demonstrate similar morphological charac- 
teristics to group 2 lesions. There are numerous lesions, some 
interconnecting each other, in the parenchyma and a few subcap- 
sularly. There are occasionally greatly dilated bile ducts forming 
cystic spaces (Fig 1, bottom right). The spaces may contain 
acidophilic proteinaceous material or, occasionally, bile. 

Lesions of group 1, however, reveal irregularly branching and 
proliferating bile ducts with cuboidal, pale acidophilic to basophilic 
epithelial linings. In general, the lesion is still relatively well 
demarcated from surrounding liver tissue. Usually, the more 
basophilic bile ducts of normal portal triads are recognized in the 
lesion (Fig 2). The stroma is invariably infiltrated by lymphocytes 
and there are occasional lymphoid aggregates either in the nodule 
or at the periphery. The uniformity of the cells and lack of atypia 
generally warrant the diagnosis of a benign lesion, but occasion- 
ally, as in case 1, this lesion can be very difficult to differentiate 
from metastatic malignancy. 


COMMENT 


Bile duct adenoma is called by various names, such as 
cholangioma and cholangioadenoma.* Some authors prefer 
to term them bile duct hamartomas.‘ When the lesions are 
multiple, they are termed multiple bile duct adenomas or 
multiple microhamartomas.' Since the description of such 
lesions in 1918 by von Meyenburg,’ some authors refer to 
them as Meyenburg or von Meyenburg complexes. The true 
incidence of such lesions is difficult to determine. A report 
showing only four occurrences in 50,000 autopsy cases’ 
indicates their rarity. Chung,’ in a report dealing with 
multiple lesions only, found a higher incidence of six in 875 
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autopsies. Our series also reveals a similar higher incidence 
(13 of 2,125 consecutive autopsy cases). In our experience, 
two requests for frozen section diagnosis on such lesions 
within a year was unusual. 

Bile duct adenoma is grossly grayish-white and firm and 
generally the appearance does not contribute to the differ- 
ential diagnosis. Multiple lesions may appear as "pep- 
pered".* Since the great majority of the cases are single 
lesions,’ this appears to be a useful clue, as is the size of the 
lesion, since most reported cases are smaller than 0.5 em.* 
Because of the predilection of the lesions to be subeapsular 
in location, they can be confused with metastatic tumor 
nodules?? or granulomas.” The differentiation of bile duct 
adenoma from metastatic tumor at laparotomy is often 
crucial for the treatment of the patient. 

Usually, frozen section should reveal the true nature of 
the lesion.? The characteristic morphology of the lesions of 
histologic groups 2 and 8 should not create a problem. The 
adenoma of group 1 type, however, with active bile duct 
proliferation, can cause considerable anguish for the pa- 
thologist in its differentiation from metastatic adenocarci- 
noma. In addition to the general morphologie criteria for 
malignancy, the following characteristies may help in such 
instances: A single lesion is found in the majority of cases, 
with size generally smaller than 1.0 em. Histologically, the 
presence of normal portal triads and lymphocytic aggre- 
gates in or around the lesion is helpful. The color and 
consistency of the nodule are thought to be the least 
important, since all three types of bile duct adenomas, 
metastatic carcinoma, and granulomas are likely to show 
the same color and consistency. 

With knowledge of the gross and histologic appearance 
of these lesions, the surgeon and pathologist should be able 
to arrive at the proper diagnosis in most instances. 
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Early Restenosis 





After Carotid Endarterectomy 


David Cossman, MD; Allan D. Callow, MD; Avrum Stein, DO; Gary Matsumoto, MD 


* Restenosis within 24 months of carotid endarterectomy was 
discovered in 3.6% of 361 operations. The patients in this group 
of restenosis tended to be younger than the overall group. 
Hypertension and hyperlipidemia were also more frequent. 
Restenosis recurred within an average of 12.5 months of the first 
operation, with a range from five to 24 months. No surgical 
technical causes could be found. Restenosis is attributed to 
rapid, exuberant myointimal proliferation. This process is histo- 
logically distinct from the atherosclerotic plaque which is the 
cause of late restenosis. Reoperation on this group of patients 
with the fibrous myointimal proliferative type of lesion was 
difficult and was infrequently associated with improvement in the 
patients' signs and symptoms. 

(Arch Surg 113:275-278, 1978) 


asting benefit from surgical treatment of extracranial 
cerebral vascular insufficiency by carotid endarterec- 
tomy is limited by the relentless progression of the 
underlying atherosclerotic process. It is not surprising that 
atherosclerotic plaques may re-form in some patients at 
endarterectomy sites years after their original procedure. 
Recurrent symptoms of cerebral vascular insufficiency 
may develop in these few patients and they may again 
become vulnerable to stroke.’ More discouraging than late 
recurrence of an atheromatous plaque is the appearance of 
a hemodynamically important lesion within a few months 
to two years after the first operation. The lumen in this 
restenotic artery is narrowed by a thickened fibrous wall, 
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grossly and histologically distinct from a typical athero- 
sclerotic plaque. 

Early restenosis is probably more common than recog- 
nized because it may remain undetected until neurological 
symptoms develop and until prompt clinical investigation. 
Surgical correction of the restenosis may be difficult 
because a well-defined cleavage plane between the myoin- 
tima and the residual arterial wall is frequently absent. 
Insertion of a temporary shunt, if needed, is not as simple 
as in the primary operation. The reendarterectomized 
segment is also vulnerable to the same pathological process 
that caused restenosis after the first procedure. This report 
is a review of our experience with the incidence, detection, 
and management of patients with restenosis after carotid 
endarterectomy and a description of the histology of the 
secondary stenotic lesion. 


Table 1.—Clinical Features of Patients With Early 
Restenosis of Carotid Endarterectomy 


Interval 

Between 
Lipo- Operation and 
protein Restenosis, 
Type* 


Patient, Dia- 
Age, yr betes 
1/45 


Hyper- 
tension 


Average 
or Total, 54.9 


*Fredrickson classification. NL indicates normal. 
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Fig 1.—Postoperative arteriogram of patency of endarterectom- 
ized segment of common and internal carotid arteries. One month 
postoperative. 


SUBJECTS AND METHODS 


The records of 361 carotid endarterectomies performed on 251 
patients during a nine-year period were examined to determine 
the rate of early restenosis after carotid endarterectomy. Ten 
restenotic arteries were found in seven patients (3.6%). Analysis of 
the clinical and pathological aspects comprise the basis for this 
study. Restenotic lesions that occurred more than two years after 
the first endarterectomy are considered to be late restenosis. The 
primary pathological process of late restenosis seems to be athero- 
sclerosis. We do not include patients with such late restenoses in 
this study. Of the 251 patients, early restenosis was detected in 
four men and three women, aged 45 to 67 years. The average age 
of 54 years was almost ten years less than that of the entire group 
(Table 1). One patient had bilateral early restenoses. Recurrent 
restenosis after the second endarterectomy developed in two 
patients. All three women had severe type II hyperlipoprotein- 
emia with serum cholesterol levels ranging from 216 to 477 mg/100 
ml. Three male patients had type IV hyperlipoproteinemia and the 
fourth had a normal lipid profile. All patients had been placed on a 
diet appropriate to their lipoprotein profile and other needs. 
Restenosis developed in two patients despite reversal of hypercho- 
lesterolemia. 

No patient had a hematologic disorder such as thromhocytosis, 
leukocytosis, or polycythemia, No patient had a documented 
collagen vascular disorder. Patient 1 received long-term therapy 
with warfarin sodium (Coumadin) and patient 2 received aspirin 
and dipyridamole (Persantine) after the first operation and 
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Fig 2.—Repeated arteriogram in same patient as Fig 1 of reste- 
nosis of endarterectomized segment. Eight months postopera- 
tive. 


during the period of restenosis. Five of the seven patients received 
antihypertensive medication. Five patients were diabetic and 
three of these required oral hypoglycemic agents. The interval 
between operation and demonstration of restenosis ranged from 
five to 24 months, with a mean of 12.5 months (Table 1). 

Surgical technical faetors did not appear to play a major role. Of 
the nine arteries that became restenotie, eight had been closed 
without a patch graft at the original operation. A pseudoaneurysm 
along with restenosis developed in patient 3 whose arteriotomy 
had been closed with a vein patch graft at the original operation. 
Eight arteriotomies had been closed with 6-0 silk, one with 6-0 
polypropylene monofilament (Prolene) and one with silicone 
treated polyester fiber braided (Ticron) sutures. Patient 4 
required a temporary shunt at the original operation. No patient 
underwent a prophylactic endarterectomy. 

Postoperative carotid arteriography was performed in five of 
the seven patients from two to four months after the first 
operation in preparation for a planned contralateral carotid 
endarterectomy. All of these endartereetomized arteries appeared 
normal at the time of angiographie review. All arteriograms 
showed a minimal edge or shoulder at the distal end of the 
endarterectomized segment. Four to ten months later a second 
postoperative arteriogram demonstrated restenosis despite the 
normal postoperative arteriograms one to two months after 
operation (Fig 1 and 2). Patient 2 underwent arteriography 
because of bruits not present immediately after surgery. Reste- 
nosis was present bilaterally. A 50% restenosis of the internal 
carotid artery was discovered incidentally in one patient eight 
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Blurred vision, lightheadedness, 
numbness of left and right hands 


3 Dizzy, amaurosis 








tomy 


4 Syncope, weakness in left hand Endarterectomy Asymptomatic 
5 Numbness of face and left side, syncope Endarterectomy Ataxia 


*Before first procedure. 
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Fig 3.—Primary endarterectomy specimen of typical advanced 
atheromatous plaque (Orcein-Van Geison for elastic fibers, 
x 25). 


Fig 4.—Area of myointimal proliferation from repeat endarterec- 
tomy for restenosis (hematoxylin-eosin, x 308). 
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Table 2.—Neurological Signs and Symptoms, Operative Procedures, and Outcome of Patients With Early Carotid 
Endarterectomy Restenosis 


Patient Preoperative Symptoms* Type of Reoperation Outcome of Reoperation 
1 


Endarterectomy 


2 Numbness of right hand and face Endarterectomy Asymptomatic 


Excision aneurysm; endarterec- 


6 Amaurosis in left eye Endarterectomy with patch Dizzy spells 


7 Numbness of right side, loss of vision in Endarterectomy Blurred vision, dysarthria 
left eye 


Weakness in right hand; aphasia, cerebro- 
vascular accident, secondary myocardial 
infarction during first endarterectomy 


Cerebrovascular accident after innominate en- 
darterectomy; died one year after reoperation 


months after endarterectomy when an arteriogram was 
performed because of arm ischemia. Arteriography was prompted 
in five of the seven patients by the onset of new neurological 
symptoms, attributable to a new carotid lesion. The recurrent 
neurological symptoms were of the type associated with vertebral 
basilar insufficiency in four patients and were probably secondary 
to hemodynamically important lesions in the restenotic internal 
carotid artery (Table 2). 

All patients were reoperated; in four patients, endarterectomy 
with a vein or Dacron patch graft was used, in three, simple 
endarterectomy without a patch was used, and in one, excision of a 
pseudoaneurysm with endarterectomy without a patch graft was 
used. Patients 1, 5, and 6 had arteriograms promptly after 
reoperation. Restenosis had recurred in one and occlusion .` a 
second. The third patient, studied two months after reoperation, 


was found to have a patent carotid artery. There were no deaths . 


and no major neurological sequelae consequent to reoperation. 
Four of the five patients who underwent reoperation because of 
new symptoms did not improve. 

Specimens obtained at the first and second endarterectomies on 
seven patients were examined microscopically. The arterioscle- 
rotic plaques from the original operative procedure showed an 
irregularly expanded intima with focal compression of the elastic 
media (Fig 3). The intima showed a modest proliferation of 
myointimal cells, frequently interrupted by sparsely cellular 
fibrous tissue. Abundant lipid was seen as small intracellular 
globules and large extracellular lakes. The lipid-laden cells corre- 
sponded to clusters of foam cells, lying immediately beneath the 
endothelium and less frequently at the intima-media surface. Most 
plaques examined were enveloped by a fibrous cap of varying 
thickness. The periphery of all plaques showed evidence of neo- 
vascularization. 

Histological examination of the specimens removed at the 
second operation in the restenotic carotid arteries (Fig 4) showed 
an exuberant myointimal hyperplasia. This was characterized by 
stellate cells enmeshed in a fibromyxomatous stroma. There was a 
pronounced scarceness of lipid. There was no evidence of neovas- 
cularization or of deposition of hemosiderin or fibrin. The absence 
of neovascularization and of hemosiderin and fibrin deposition 
excluded organizing mural thrombus as the cause of restenosis. 


COMMENT 


No matter how delicately the operative technique of 
carotid endarterectomy is performed, gross injury to the 
vessel wall cannot be avoided. Following even minute 
physical, thermal, or chemical trauma, major disruptions in 
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the integrity of the vessel wall can be demonstrated by 
light and electron microscopy.* Myointimal cell prolifer- 
ation is a part of the arterial reparative process. In a few 
instances, myointimal regeneration may be excessive and 
result in reduction of the normal internal diameter by the 


time the process of arterial repair has been completed. 


The absence of neovascularization and of hemosiderin 
and fibrin deposits, all of which occur in the typical 
atherosclerotie plaque, supports the belief that the cellular 
pattern seen in these cases of restenosis represents an 
overexuberant response rather than re-formation of an 
accelerated atherosclerotic plaque or an organized mural 
thrombus laid down at the time of the first endarterec- 
tomy. It may be of some importance that in two of the 
seven patients, keloids had formed along the length of 
their neck incisions. The histological pattern seen in these 
restenotic arteries is similar to the intimal hyperplasia 
described in some unsuccessful vein grafts. Cytotoxic 
therapy rather than administration of anticoagulants or 
antiplatelet drugs may one day prove to be more appro- 
priate treatment in the prevention of arterial restenosis.^ 

In this small group, technieal aspects do not seen to be 
causes in the pathogenesis of restenosis. The type of suture 
material, the use of a shunt, or the excessive use of 
hemostatie sutures were not consistent findings. Eight of 
the nine arteries were, however, closed without a patch. 
Whether this made a difference is not known. No distal 
intimal flaps were seen in arteriograms in the early 
postoperative period. The observation that restenosis 
occurred in both carotid arteries of two patients in this 
series and occurred once again after reendarterectomy in 
one patient of this series suggests an aberration in the 
healing response and diminishes the importance of tech- 
nical factors. 

Reoperation on these patients can be difficult, danger- 
ous, and in general unrewarding. The periarterial reaction 
is usually dense and sclerosing. Special care is required to 
avoid injury to the vagus, hypoglossal, and superior laryn- 
geal nerves. In two patients, due to the length and severity 
of the intraluminal narrowing, an intraluminal shunt could 


not be inserted even though it was deemed desirable. 


Although there were no deaths or strokes in the postop- 
erative period of the five patients who underwent reoper- 
ation for recurrent symptoms, only one patient showed 
improvement. Another patient had a cerebrovascular acci- 
dent one year after her reoperation and eventually died. 


The intraluminal side of the restenotic lesions were 
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smooth, nonulcerative, and tightly stenotic and produced 
neurological ehanges consistent with ischemia. In several 
patients, these signs and symptoms were of a vertebrobas- 
ilar distribution. These types of neurological signs and 
symptoms were in contrast to the transient ischemic 
episodes presumed to be caused by emboli arising from 
ulcerative plaques and they are the reason for the primary 
endarterectomy. 

We suspect that this group of patients does not reflect 
the true incidence of restenosis after carotid endarterec- 
tomy. We do not routinely perform arteriograms on 
asymptomatic postoperative patients who demonstrate 
asymptomatic bruits in follow-up examination. Past expe- 
rience has shown that these bruits usually emanate from 
the incompletely opened external carotid artery. Carotid 
phonoangiography, oculoplethysmography, and pulsed 
Doppler imaging arteriography are currently being used to 
screen postoperative patients in an attempt to ascertain 
the true incidence. Although neurological complications are 
rare following prophylactic endarterectomy in asympto- 
matic patients, the cumulative risk of angiography, periop- 
erative complications such as myocardial infarction, and 
the true incidence of postoperative restenosis must be 
weighed against potential benefits. The real long-term 
risks and benefits of prophylactic carotid endarterectomy 
cannot otherwise be accurately determined.^ 


This study was supported in part by GRS grant 27418 from the National 
Institutes of Health and by a gift from the Tupper Foundation. 


Nonproprietary Name and Trademarks of Drug 
Dipyridamole—Anginal, Curantyl, Persantin, Persantine. 
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for intraperitoneal use/a surgical adjunct. 
[] more than a decade of clinical experience indicates the effectiveness of Kantrex” 
(kanamycin sulfate) in patients with peritonitis or peritoneal contamination." 


[] Kantrex administration during surgery, or instillation post-op provides immediate 
contact with the site of existing or potential infection—permits higher local con- 
centrations than can be achieved with systemic use, without increased risk 
of toxicity. 

[] absorption with intraperitoneal instillation of Kantrex is about the same as with 
intramuscular use, while absorption by irrigation is considerably less. High tran- 
sient peritoneal concentrations have not resulted in any local tissue reactions. 


O Kantrex—a preferred antibiotic with a precise mode of administration for patients 
with peritoneal soilage or peritonitis. Of course, Kantrex should not be used for 
irrigation or instillation in a routine prophylactic manner; its use is recommended 
only following exploration for established peritonitis or after peritoneal con- 
tamination due to fecal spill during surgery. 


DOSAGE FOR INTRAPERITONEAL USE Contraindications: A history of hypersensitivity to the drug. Prior auditory 

KANTREX for irrigation damage by kanamycin or other potentially ototoxic agents may be a contra- 

e Dilute contents of 500 mg. vial in 200 ml. Sterile Water for Injection. indication if effective, alternative therapy is available. zi 

e The resultant 0.2596 solution (2.5 mg./ml.) may be used as an irrigant. THIS DRUG IS NOT INDICATED IN LONG-TERM THERAPY (e.g. Tuberculosis) 

KANTREX for I.P. instillation BECAUSE OF TME O9TeTOxiC HAZARD WITH EXTENDED ADMINISTRATION. 

e Adults: 500 mg. diluted in at least 20 ml. sterile distilled water. Warning: See "Warning" box above. 

e Children: 7.5 mg./Kg. diluted in at least 20 ml. sterile distilled water. Precautions: Obtain audiograms. before and during therapy in patients with 

e The above dosages have been repeated every 12 hours for up to 3 days. renal dysfunction when treatment lasts more than 5 days. Stop Kantrex (kanamy- 

e Total daily dosage by all routes should not exceed 1.5 Gm. for adults, or 15 cin sulfate) if tinnitus or hearing loss occurs. Hydrate patients to prevent 
mg./Kg. for children. chemical irritation of the renal tubules. Assess renal function periodically, both 

e Instill soluticn through polyethylene tube sutured into wound at closure. If before and during therapy. If signs of renal irritation occur (casts, cells, pro- 
possible, postpone instillation until patient has fully recovered from effects of teinuria), increase hydration and reduce the dosage or the frequency of dosage 
anesthesia or muscle-relaxing drugs. if necessary. In azotemic patients, the frequency (in hours) of doses may be 

e Adjust dosage interval by ‘‘creatinine X 9'' formula for patients with impaired obtained by multiplying the serum creatinine by 9. If azotemia or oliguria occurs, 
renal function. * discontinue therapy. Mycotic or bacterial superinfection may occur. 


*e.g.: If serum creatinine is 2 mg./100 ml., multiply by 9; interval between 


Adve eactions: Nephrotoxicity—albuminuria, n f white and re 
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cells, granular casts, azotemia and oliguria have been reported. 


BRIEF SUMMARY OF PRESCRIBING INFORMATION Ototoxicity—see box warning. | 
COMBINED KANTREX® INJECTION AND PEDIATRIC INJECTION Irritation or pain at the injection site, skin rash, drug fever, headache and 
(kanamycin sulfate injection) paresthesias. c | 


The average adult dose is 1 Gm. daily. The maximum adult total daily dose 
should not exceed 1.5 Gm. by all routes of administration and the total amount 
administered should not exceed 15 Gm. 

The intravenous route is used only if intramuscular administration is not 
feasible. The 0.5 Gm. dose is added to the 200 ml. of sterile diluent and 
administered 60 to 80 drips/minute. 

When used as intraperitoneal instillation, the above dose is diluted in 20 ml. 
of sterile diluent. If possible, instillation should be postponed until after patient 
is fully recovered from effects of anesthesia and muscle-relaxing drugs. 

As aerosol treatment, 250 mg. of Kantrex is diluted with 3 ml. of physiological 
saline and nebulized. 

Kantrex Injection in concentrations of 0.25 per cent (2.5 mg./ml.) has been 
used satisfactorily as an irrigating solution in abscess cavities, pleural spaces, 
peritoneal and ventricular cavities. 


Supplied: Rubber capped vials as a ready-to-use sterile aqueous solution in 
two concentrations: 0.5 Gm. in 2 ml., 1.0 Gm. in 3 ml., Pediatric Injection 
75 mg. in 2. ml. 


References: 1. Cohn I Jr, et al: Intraperitoneal kanamycin—clinical experience. 
Am Surg 29:756-760, November 1963. 2. Cohn I Jr: Peritonitis: Prevention and 
cure. J Fla Med Assoc 56:705-708, September 1969. 3. Nelson JL, Kuzman JH, 
Cohn | Jr: Intraperitoneal lavage and kanamycin for the contaminated abdomen. 
Surg Clin North Am 55:1391-1395, December 1975. 4. Atkins RC, et al: Pro- 
longed antibiotic peritoneal lavage in the management of gross generalized 
peritonitis. Med J Aust 1:954-956, 1976. 5. Brockenbrough EC, Moylan JA: 
Treatment of contaminated surgical wounds with a topical antibiotic: A double 
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PN, Malament M, Bellingham C: Surgical wound irrigation: Kanamycin sulfate 
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Warning: The major toxic effect of parenterally administered kanamycin sulfate 
is its action on the auditory portion of the eighth nerve. High frequency deafness 
usually occurs first and can be detected by audiometric testing. Tinnitus or 
vertigo may occur and are evidence of vestibular injury and impending bilateral 
irreversible deafness. 

In patients with impaired kidney function, the risk of severe ototoxic reactions 
and permanent deafness is sharply increased. In such cases, the daily dosage 
should be reduced and the interval between doses lengthened. If there is 
evidence of progressive renal dysfunction (increasing NPN, BUN, creatinine 
or oliguria) during therapy, audiometric tests are advised and discontinuation 
of the drug should be considered. 

Older patients and patients receiving a total dose of more than 15 Gm. of 
kanamycin sulfate should be carefully observed for signs of eighth nerve damage. 

Infants and children generally tolerate the drug well; and when the recom- 
mended precautions are followed, the incidence of toxic reactions is low. 

Neuromuscular paralysis with respiratory depression may occur when kana- 
mycin sulfate is administered intraperitoneally concomitantly with anesthesia and 
muscle-relaxing drugs. Although there have been isolated reports of respiratory 
depression following intraperitoneal instillation of kanamycin, there is no 
conclusive proof that this side effect can be produced with recommended doses 
of the drug. 

The concurrent systemic use of other ototoxic and/or nephrotoxic drugs, par- 
ticularly streptomycin, polymyxin B, polymyxin E (colistin), neomycin, 
gentamicin, and viomycin should be avoided. 

The administration of kanamycin sulfate and rapid acting diuretic agents, e.g. 
ethacrynic acid, furosemide, meralluride sodium, sodium mercaptomerin, and 
mannitol (particularly when the diuretic is given intravenously) may cause 
irreversible deafness. Concurrent use of these agents should be avoided. (See 
"Adverse Reactions."’) 


Usage in Pregnancy: Safety of this drug in human pregnancy has not been 
established. 
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Mastectomy as an Adjunct 


to Combination Chemotherapy 


Don Morris, MD; Joseph Aisner, MD; E. George Elias, MD, PhD; Peter H. Wiernik, MD 


è Three patients with metastatic breast carcinoma who had 
untreated locally advanced primary tumors were treated initially 
with combination chemotherapy followed by hygienic mastec- 
tomy. There was marked regression of the primary tumor in each 
case after chemotherapy, allowing for a technically simpler 
mastectomy without skin grafts. There were no serious postoper- 
ative complications, or delay in the resumption of systemic 
chemotherapy in any of them. The postoperative chemotherapy 
produced complete disappearance of the distant metastases and 


the patients remain clinically free of disease without local 


recurrence for 21, 10, and 7 months, respectively. One of these 
patients had inflammatory carcinoma and did well with this 
combined approach. These findings suggest a rationale for such 
an approach in patients with inflammatory carcinoma and may 
be applicable to patients with stage Ill breast cancer in whom the 
primary tumors are locally advanced and technically difficult to 
resect. 
(Arch Surg 113:282-284, 1978) 


arcinoma of the breast is responsible for approxi- 
mately 35,000 deaths per year in the United States,’ 
and nearly all of these patients die from metastatic 
disease. Chemotherapy has provided modest gains for 
patients with advanced disease and has improved the 
quality of life when used to treat disseminated disease.’ 
Many of the advances in the treatment of disseminated 
disease have been applied to earlier stages of breast cancer, 
with encouraging preliminary results. However, some 
patients still have very extensive local disease with 
evidence of widespread dissemination (stage IV). Ordi- 
narily, such patients would be considered for hygienic 
mastectomy. Byrd and Rogers* have summarized the indi- 
cations for such hygienic procedures; they suggest that the 
removal of the visible stigmata of cancer is of inestimable 
importance psychologically. Futhermore, such a procedure 
would remove or prevent a foul, ulcerating, bleeding, 
draining mass on the anterior chest wall, which might be a 
source of infection to patients receiving chemotherapy. 
Occasionally, such procedures are difficult and may require 
skin grafts for closure. Complications after this type of 
procedure are common and include infection, bleeding, 
failure of the skin graft to survive, and local recurrence of 
tumor.'* Such complications may delay systemic therapy, 
which is the treatment of choice for stage IV breast 
cancer. 
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The purpose of this report is to present a potential new 
approach in the management of locally advanced breast 
cancer. Combination chemotherapy followed by hygienic 
simple mastectomy was utilized in three patients with 
stage IV breast cancer who had large untreated primary 
tumors. The initial treatment with combination chemo- 
therapy resulted in a reduction in the tumor bulk, espe- 
cially at the primary and regional sites, and allowed for a 
technically easier simple mastectomy in each case. We 
believe these cases illustrate that chemotherapy can be 
used safely preoperatively to reduce tumor load in general 
and specifically at the primary site. This approach could 
convert large primary breast tumors that are technically 
difficult to resect into more easily and safely resected 
ones. 


REPORT OF CASES 


Case 1.—This 53-year-old woman first noted a left breast mass 
in April 1975. She sought medical attention in August 1975; at that 
time, she gave a history of an 8.1-kg weight loss over the preceding 
three months. On examination she had multiple subcutaneous 
nodules over the torso, with a 2 x 2-cm nodule over the right 
deltoid area. There were also numerous large lymph nodes bilater- 
ally in the posterior and anterior cervical triangles, in the left 
supraclavicular fossa, and a 2 x 2-cm hard, fixed node in the left 
axilla. The right breast was normal. The left breast was completely 
effaced, with a large, hard, irregular mass that had invaded the 
skin but did not ulcerate through the dermal surface. There was 
marked discoloration of the skin overlying the tumor. The tumor 
was 16 x 12 em in its greatest dimensions and marked peau 
d'orange was present over most of the breast. The tumor mass was 
not fixed to the chest wall. A 6 x 8-cm fixed suprapubic mass was 
also present. A biopsy specimen of one of the subcutaneous 
nodules showed a ductal carcinoma. Chest roentgenogram was 
compatible with lymphangietic metastases, and subsequent brain 
scan demonstrated left parietal area involvement. On Aug 18, 
1975, a cyclic 28-day combination chemotherapy program was 
started, consisting of cyclophosphamide, 100 mg/sq m orally days 
1 through 14, methotrexate, 40 mg/sq m intravenously days 1 and 
8, fluorouracil, 500 mg/sq m intravenously days 1 and 8, predni- 
sone, 40 mg/sq m orally days 1 through 14, and vincristine sulfate, 
1.4 mg/sq m intravenously days 1 and 8, followed by 14 days of 
rest. Radiotherapy was started for cerebral metastasis on Sept 3, 
1975, to which the patient responded well. She also responded to 
chemotherapy; after two courses, there was disappearance of the 
subcutaneous nodules and reduction of greater than 50% in the size 
of the primary mass, the abdominal mass, and the lymph nodes. 
She had no further tumor regression, however, through the fourth 
course of chemotherapy. During the fifth course of chemotherapy, 
a left simple mastectomy was performed with axillary dissection 
on the left side. Pathologic examination of the specimens disclosed 
infiltrating ductal carcinoma. She tolerated the procedure well and 
received the sixth course of chemotherapy on schedule. Postoper- 
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atively, she had a seroma that required aspiration on two occasions 


but no other problems. With further chemotherapy, all the 


remaining measurable disease disappeared and she gained a 
significant amount of weight. Presently, the patient continues to 
be clinically free of disease on the same chemotherapeutie 
regimen, with no local or distant recurrence for over 21 months. 


Case 2.— This 51-year-old woman first noted a mass in her right 

axilla in February 1975, but sought no medical attention. In April 
1976, she noted hardening of the lateral side of her right breast, 
and in June 1976, she noticed increasing skin changes in both 
breasts. By early July 1976, her right nipple had become ulcerated 
and retracted. At that time she sought medical attention. On 
examination, she was found to have extensive inflammatory 
careinoma involving both breasts, with erosion of the right nipple 
and large masses in the right breast (8 x 10 cm) and left axilla 
(3 x 3, 3 x 5 em). Punch biopsy specimens of her right breast 
showed a poorly differentiated adenocarcinoma with involvement 
of the intradermal lymphatics. An extensive evaluation disclosed 
no other evidence of distant metastases. A cyclic 28-day combina- 
tion chemotherapy program was begun, consisting of 
cyclophosphamide, 100 mg/sq m orally daily for 14 days, predni- 
sone, 40 mg/sq m orally daily for 14 days, fluorouracil, 500 mg/sq 
m intravenously days 1 and 8, vincristine sulfate, 1 mg/sq m 
intravenously days 1 and 8, and doxorubicin hydrochloride (Adria- 
mycin), 25 mg/sq m intravenously days 1 and 8, followed by 14 
days of rest (Cancer and Leukemia Group B protocol 7482). After 
the first course of chemotherapy, the mass decreased to 2 x 3 cm, 
both breasts were softer, and the skin looked almost normal. After 
two courses, all axillary nodes were no longer palpable. The left 
breast became normal in appearance. The right breast improved 
and the nipple ulcer healed. The patient had achieved a partial 
response (ie, greater than 50% reduction in the size of all measur- 
able disease) and chemotherapy was continued. However, no 
further regression was noted through her fourth course of chemo- 
therapy. A residual mass remained in her right breast. Since the 
skin over her right breast had become apparently normal, a right 
simple mastectomy was performed in November 1976. Pathologic 
evaluation disclosed infiltrating ductal carcinoma. Her postopera- 
tive course was uneventful. Subsequently, the combination chemo- 
therapy was resumed and the patient was believed to have a 
complete remission (ie, disappearance of all measurable disease). 
The patient has continued in remission with no evidence of local or 
distant recurrence for over ten months. 


Case 3.—This 37-year-old woman underwent a left radical 
mastectomy in July 1975 for adenocarcinoma of the breast. She did 
well until November 1975, when diplopia developed. Examination 
at this time disclosed a 1.5 x 2-cm firm mass attached to the upper 
eyelid toward the nasal aspect. The patient had paresis of all 
internal ocular muscles. Fundi were normal. A computerized axial 
tomography sean demonstrated a retro-orbital mass. Orbital veno- 
grams showed obstruction of the ophthalmic veins in the left orbit 
and normal filling of the right. Both internal and external carotid 
angiograms were within normal limits. The patient had an 
extensive metastatic workup that failed to disclose any other 
evidence of tumor. A biopsy specimen of the orbital lesion was 
compatible with breast cancer. She was then treated with radi- 
ation to the orbital metastasis, with resolution of the mass. The 
patient did well until September 1976, when she had right hip pain. 
An extensive evaluation including bone scan disclosed only local- 
ized bone metastases in the acetabulum, which was irradiated with 
excellent results. Xeroradiography of the right breast was within 
normal limits. In November 1976, a 10 x 12-cm mass was noted in 
her right breast. Mammograms suggested a malignant breast 
lesion, which was confirmed at biopsy. A bone scan demonstrated 
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multiple areas of increased uptake. A therapeutie oophorectomy 
was performed in November 1976; postoperatively, the patient 
received high-dose cyclophosphamide therapy, as described by Van 
Dyke and Falkson.’ She had only a minimal response to the 
combination of oophorectomy and high-dose cyclophosphamide 
therapy, but demonstrated severe bone marrow suppression. The 
right breast mass measured 8 x 10 cm, and it was thought that a 


simple hygienic mastectomy would be impossible without the use - 


of a skin graft for closure. After a brief period for marrow 
recovery, a cyclic 28-day combination chemotherapy program was 
started, consisting of cyclophosphamide, 100 mg/sq m orally days 
1 through 14 methotrexate, 30 mg/sq m intravenously days 1 and 
8, fluorouracil, 500 mg/sq m intravenously days 1 and 8, vincristine 
sulfate, 1.4 mg/sq m intravenously days 1 and 8, and prednisone, 
40 mg/sq m orally daily days 1 through 14, followed by 14 days of 
rest. The patient had a dramatic response to chemotherapy, with 
shrinkage of her right breast mass to 4 x 6 cm. A simple 
mastectomy was then performed, with primary closure of the skin. 
Her postoperative course was uneventful, with primary healing of 
the surgical wound. Postoperatively the patient's chemotherapy 
was continued; she remains free of disease, with no evi- 
dence of local recurrence or distant metastases for over seven 
months. 


COMMENT 


Patients with disseminated disease who have large 
primary masses may require an hygienic mastectomy to 
prevent ulceration, bleeding, or infection during systemic 
therapy. However, operating on patients with locally 
advanced disease presents serious problems,'* and postop- 
erative complications may delay systemic therapy. Our 
three patients had large primary masses that were likely to 
erode through the skin, and all were considered for 
hygienic mastectomies. However, these patients were 
treated first with combination chemotherapy because of 
the presence of widespread disease. The initial chemo- 
therapy reduced the bulk of the primary tumors, and 


subsequently the smaller breast masses were removed 


without skin grafts, significant complications, or local 
recurrence for over 21, 10, and 7 months, respectively. In all 
cases the chemotherapy was well tolerated. 

It has been suggested that a simple mastectomy may 
favorably affect the host-cancer relationship in many 
instances of advanced tumor.* In two of our patients (No. 1 
and 2), the patient's tumor had achieved a stable partial 
response that regressed further to complete remission (ie, 
complete disappearance of all measurable disease) after 
removal of the primary mass, suggesting that the growth 
kineties of the metastatic disease may have been 
influenced by the primary tumor. One of these patients 
(No. 2) had inflammatory carcinoma, which is generally 
considered a contraindication to mastectomy.'^ In this case 
the inflammatory component of the disease was first 
controlled with combination chemotherapy; local control 
was then achieved by simple mastectomy. The surgical 
wound healed primarily and the patient has maintained a 
disease-free state for over ten months on chemotherapy. 
This approach of converting inflammatory carcinoma into 
a resectable state deserves further study. However, 
mastectomy should probably be reserved for those patients 
whose inflammatory component is brought under cont 
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In these three cases, we have demonstrated that combi- 
nation chemotherapy was an effective and reasonably safe 
way to shrink these large breast masses. Many advances in 
the management of patients with disseminated disease 
have been successfully applied to patients with earlier 
stages of breast cancer.^' Thus, we believe that this 
approach to local advanced disease in patients with 
widespread disease who require systemic therapy may 
have implications for the therapy of patients with locally 
advanced disease without metastases (stage III). 

Only a small percentage of patients are seen initially 
with stage IV breast cancer, but more than 25% of patients 
are first seen with stage III disease." Many of these 
patients with stage III disease have locally and regionally 
advanced disease that is technically difficult to resect. 
Subsequently, many develop local recurrence despite wide 
excision and skin grafts. The complication rate from such 
procedures can be expected to increase as the difficulty of 
the resection increases. Haagensen’? reported a 50% 
instance of local recurrence when performing radical 
mastectomies on patients with any of the grave signs of 
locally advanced breast cancer. 

Aggressive radiotherapy has been shown to be helpful in 
controlling local manifestations of breast cancer, especially 
in locally advanced disease." However, large doses of 
radiotherapy, in the range of 6,000 to 8,000 rads, are 
necessary to achieve such control. Although such radio- 
therapy may achieve local control, a recent study has shown 
that there is an advantage to resecting the primary mass 
even after such aggressive radiation." Doses of radio- 
therapy in the range of 6,000 to 8,000 rads covering large 
ports on the chest wall may lead to pulmonary fibrosis and 
a decreased tolerance to chemotherapy. Furthermore, such 
doses of radiotherapy may delay the onset of systemic 
therapy, and it is likely that these patients may require 


such treatment to control the subclinical metastases. We - 


have shown that combination chemotherapy is useful to 
shrink primary masses in stage IV disease and make them 
more technically resectable. It is reasonable to assume that 
a similar event will occur in patients with stage III disease. 
As an alternative, initial chemotherapy might shrink the 
primary disease to allow for smaller radiation therapy 
ports. As might be expected for any modality of local 


control, patients with stage III disease still eventually die 


from disseminated disease," suggesting some form of 
systemic treatment need be given. This is the rationale by 
which adjuvant chemotherapy has been given to patients 
with increased risk of distant recurrence.'^ 

Schabel'* has clearly shown that adjuvant chemotherapy 
in animals with low tümor burden can cure them of the 
tumors, whereas neither surgery nor chemotherapy alone 
could accomplish these cures. Early results from the studies 
of Fisher et al^ and Bonadonna and colleagues! with 
adjuvant chemotherapy in stage II breast cancer suggest 
that adjuvant chemotherapy is useful in increasing the 
disease-free interval and may increase survival for human 
breast cancer. These principles suggest a ‘potential 
approach for treatment of stage III breast cancer. We 
believe that a study is indicated in which patients would be 
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treated initially with chemotherapy to facilitate mastec- 
tomy or other means of local control. Once local control is 
achieved, preferably surgically to avoid any impairment of 
subsequent chemotherapy doses, the systemic adjuvant 
chemotherapy can be continued. We believe that such an 
approach offers the potential for cure in stage III breast 
cancer, in which past conventional methods, including 
radical radiotherapy, have led to dismal results. 


Nonproprietary Names and Trademarks of Drugs 


Doxorubicin hydrochloride—Adriamycin. 
Vincristine sulfate—Oncovin. 
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Editorial Comment 


Only a few years ago, operative removal after chemotherapy of 
a primary breast cancer in a patient with disseminated metastases 
would have seemed farfetched. Today, following the demonstrated 
success of combination chemotherapy, the extent and timing of 
other modalities, namely radiation therapy and surgery, merit 
reassessment in the light of pharmacologic progress. 
Undoubtedly, local control could have been achieved with radi- 
ation therapy, but excision was preferred for the reasons just cited 
by Morris et al. In addition, several studies of adjuvant radiation 
therapy for breast cancer have demonstrated a small but consis- 
tent increase in disseminated cancer in the irradiated group as 
compared with the control group, suggesting that radiation 
therapy induces long term immunosuppression of the host. 
JEROME J. DECossE, MD 
Milwaukee 
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Coexistent Parathyroid Adenomas 


and Thyroid Carcinoma 


Can Radiation Be Blamed? > 


Virginia A. LiVolsi, MD; Paul LoGerfo, MD; Carl R. Feind, MD 


* The coexistence of parathyroid adenomas and thyroid 
cancer in a substantial number of patients with primary hyper- 
parathyroidism has led to speculation implicating ionizing radi- 
ation as a possible cause. Experience with a group of 40 
individuals harboring both tumors was reviewed and evidence of 
. roentgen ray exposure to the head and neck was found in only 
one of these patients. Association of parathyroid adenomas and 
thyroid carcinoma cannot be explained on the basis of prior 
irradiation to the neck. 

(Arch Surg 113:285-286, 1978) 


I e 5% and 11.4% of patients with parathyroid 
adenomas harbor a coexistent nonmedullary thyroid 
cancer.'" Most authors consider this association more than 
fortuitous. Speculation has arisen as to possible causes. 

Recent reports have considered external irradiation as a 
factor inducing neoplasia in both thyroid and parathyroid 
glands.’ To test this hypothesis, we have reviewed our 
experience with hyperparathyroid patients with associated 
thyroid carcinoma to ascertain the possibility of radiation- 
associated lesions. 


PATIENTS AND METHODS 


Forty patients including a group of 31 previously reported cases‘ 
were noted to have synchronous coexistent parathyroid adenomas 
and thyroid carcinomas. In 33 of these 40 patients, a retrospective 
analysis disclosed data regarding radiation exposure of 25 patients 
(76%). 

The other seven patients with coexistent parathyroid adenoma 
and thyroid carcinoma were identified among a group of 50 
patients with primary hyperparathyroidism who were examined 
and treated since July 1976. These 50 individuals were questioned 
at initial evaluation regarding radiation exposure to the neck. 


RESULTS 


Specific data concerning radiation exposure were 
obtained in 32 of the 40 patients (80%). Only one (2.5%) of 
these patients when specifically questioned gave a history 
of face and neck irradiation for acne 20 years earlier. 

The types of thyroid carcinoma encountered in the entire 
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group were as follows: 35 were papillary or mixed papillary 
and follicular; two were follicular; one was clear cell/ 
Hürthle cell; two were medullary; and none was anaplastic. 
Since radiation has been implicated strongly in the devel- 
opment of nonmedullary thyroid cancer'*'* and since its 
role in the pathogenesis of medullary tumors is unknown, 
the following analysis will include only those 38 patients 
with coexistent parathyroid adenoma and follicular cell- 
derived malignant tumors. 


Clinical Features 


The ages of these patients ranged from 14 to 75 years, 
with an average age of 52.3 years. Twenty-eight individ- 
uals (74%) were women and ten (26%) were men. Sympto- 
matic hypercalcemia (including renal stones, nausea, bone 
pain, polyuria, and lethargy) was recorded in 15 patients. 

Serum calcium levels ranged from 10.4 to 14.7 mg/100 ml, 
with a mean value of 12.2 mg/100 ml. 


Pathological Findings 


The thyroid carcinomas consisted of 35 papillary or 
mixed papillary and follicular tumors, two follicular 
cancers, and one clear cell carcinoma. 

Multiple intraglandular foci were identified in eight 
papillary cancers; one of these and five other papillary 
tumors metastasized to periglandular lymph nodes. 

Of a total of 38 parathyroid adenomas in patients with 
nonmedullary thyroid cancer, 23 (61%) consisted of chief 
cell lesions. An additional six adenomas (16%) showed a 
mixture of chief and oxyphil cells. Of the remainder, four 
lesions (11%) were composed exclusively of clear cells, three 
were oxyphil adenomas (8%), and two lesions showed a 
combination of clear and oxyphil cells (5%). 


COMMENT 


The association of parathyroid adenoma and nonmedul- 
lary thyroid carcinoma has elicited speculation as to a 
causal relationship. The following three possible hypo- 
theses have been considered: goiterogenic effects of 
calcium,''"'* the role of calcitonin,’ and a genetic 
defect.?'-? 

The first two theories consider a primary parathyroid 
abnormality with a secondary effect on the thyroid. 

Purves and Griesbach" showed that after treating rats 
with thiourea (a goiterogen), metastasizing thyroid carci- 
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noma developed in 6.7%. In animals," calcium has been 


defined as a goiterogen. Petro and Hardy* postulated that 
in man the hypercaleemia of hyperparathyroidism may 


E stimulate the thyroid to undergo hyperplastic and possibly 
E neoplastic change. In humans, this attractive theory 
— — remains hypothetical. 


= The role of calcitonin in Heotdibaráthsrod] physiology 
. remains to be elucidated. Hyperplasia of thyroid C cells has 
been demonstrated in hypercalcemia in man.'*?" Since C 
cell hyperplasia represents a preneoplastic state," this 
finding could lead to an expected increase in medullary 
carcinoma in sporadic hyperparathyroidism although no 
such obvious increase has been recorded. (The relationship 
between medullary carcinoma and parathyroid disease in 
multiple endocrine neoplasia, type 2, probably reflects a 
genetically determined event.'**'^) This theoretical mech- 
anism, however, fails to explain the high incidence of 
nonmedullary thyroid neoplasms. 

The third theory, advanced by several authors,” 
attempts to correlate the coincidence of parathyroid and 
thyroid neoplasms in the context of the multiple endocrine 
neoplasia (MEN) syndromes. Although both Wermer's 


E syndrome and Sipple's syndrome can be explained by a 
— defective gene mechanism affecting interrelated neuroen- 


docrine cells, the postulated MEN-3 (parathyroid adenoma 
and nonmedullary thyroid carcinoma) cannot be so easily 


| E —. explained. The thyroid follicular epithelium is derived from 


a different (ie, nonneuroendocrine) cell line.” 

Thus, not one of the aforementioned hypotheses 
adequately explains the coexistence of parathyroid adeno- 
. mas and follicular cell derived thyroid tumors. Recently, 
several authors'^* have considered the role of external 
irradiation in the development of both endocrine 
neoplasms. Thyroid carcinoma develops in patients 
exposed to head and neck irradiation, usually with a latent 
period of about 25 years.” Similarly, animal thyroid 


-~ tumors can be produced by ionizing radiation.’ 


Paloyan et al" found that 30% of hyperparathyroid 


a as patients gave a history of neck radiation. Parathyroid 


adenomas have been leg aaa in animals ODORE to 


ES. parathyroid jéstonis in rats showed increased hdobels of 


clear and oxyphil cells; functioning oxyphil adenomas were 
also found. 

Could irradiation to the head and neck in man induce not 
only thyroid but parathyroid tumors? Our data do not 
support this hypothesis. In 38 patients with both nonmed- 
ullary thyroid cancer and parathyroid adenomas, a history 
of neck irradiation was found in only one instance. In 
addition, most of the parathyroid adenomas showed a chief 
cell pattern, not clear or oxyphilie cells as might have been 


. .. expected from the animal experiments." 


Hence, we failed to find such a relationship in this group 


‘ if - of patients who would appear most likely to have had neck 
— irradiation that induces lesions in both thyroid and para- 


S glands. 
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of Necrotizing Fasciitis 


Caused by Staphylococcus epidermidis 


Harold R. Mancusi-Ungaro, Jr, MD 


€ Postoperative necrotizing fasciitis with septicemia caused 
by Staphylococcus epidermidis was documented by cultures of 
the blood and wound biopsy specimen. Therapy consisted of 
surgical debridement, topical application of mafenide acetate 
dressings, and parenteral administration of cefazolin sodium. 
The combination effectively reversed the progression of infec- 
tion afd nécrosis. 

(Arch Surg 113:288, 1978) 


\ A found infection with Staphylococcus epidermidis 
resulted in necrotizing fasciitis with septicemia. A 
successful method of treatment is demonstrated. 


REPORT OF A CASE 


A previously healthy 19-year-old man sustained a head injury in 
an automobile accident. On hospitalization, he received a course of 
dexamethasone and cephalothin sodium therapy. On the 15th 
hospital day, he underwent plication of a bleeding duodenal ulcer 
with vagotomy, hemigastrectomy, and Billroth II gastrojejunos- 
tomy, all approached through a midline incision. A feeding 
gastrostomy tube was brought out through a separate stab 
wound. | 

On the fifth postoperative day, the abdominal wound exuded 
foul, purulent material. The wound was debrided and povidone- 
iodine dressings were prescribed. The next day, the patient's 
temperature spiked to 39.4 C, and intravenous cephalothin therapy 
was reinstituted. 

By the eighth postoperative day, a necrotizing infection had 


= consumed the anterior rectus sheath. Antibiotic therapy was 


changed empirically to oxacillin sodium and gentamicin sulfate. 
Over the next 24 hours, progressive necrosis exposed the posterior 
rectus sheath and dissected along it to encompass the gastrostomy. 
Dressings with mafenide acetate cream then replaced the povi- 
done-iodine, in the expectation that the antibiotic could halt 
infection deep to the necrosis. When culture reports became 
available, systemic antibiotic therapy was changed to cefazolin 
sodium, 1.0 gm intravenously every six hours. Within 24 hours 
after applying mafenide, but less than 12 hours after changing to 
cefazolin, the extension of the necrosis ceased. The patient's 
condition continued to improve. 

Blood samples in four of four eulture bottles yielded S epider- 
midis sensitive to cephalothin and gentamicin, but resistant to 
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methicillin sodium. The wound exudate included S epidermidis 
with identieal sensitivities. A rectus muscle biopsy yielded S 
epidermidis at greater than 10° organisms per gram of tissue, plus 
a swarming Proteus that progressively spread in vitro to thwart 
sensitivity testing of the S epidermidis. 


COMMENT 


The unique characteristic of this ease lies in the firm 
documentation of S epidermidis as an etiologie agent in 
necrotizing fasciitis with septicemia. Although not the only 
organism isolated, S epidermidis can be termed a causative 
organism, because it was isolated by biopsy in a quantity 
greater than 10° bacteria per gram of tissue.’ Moreover, 
only S epidermidis grew in cultures taken from the blood. 
Because patterns of antibiotic sensitivity were identical, 
we made the assumption that the same organism 
contributed to both the wound infection and the septi- 
cemia. 

Resolution of the process followed the topical adminis- 
tration of mafenide. Though the role of cefazolin cannot be 
completely discounted, the intravenous route may not have 
been as effective as topical application of a chemothera- 
peutic agent. It was reasoned that the intrinsic necrotizing 
process destroyed the blood supply to the wound. Mafenide, 
in contrast, is absorbed and lowers bacterial counts within 
necrotic wounds.” 

Topical mafenide dressings appeared to reverse the 
course of postoperative necrotizing fasciitis with septi- 
cemia caused in part by S epidermidis. Treatment also 
included surgical debridement and specific systemic anti- 
biotic therapy with cefazolin. 

Supported in part by Veterans Administration medical research grant 
5733. 

Nonproprietary Names and 
Trademarks of Drugs 


Cefazolin sodium— A ncef, Kefzol. 
Cephalothin sodium—Keflin. 

Gentamicin sulfate—Garamycin. 
Methicillin sodium—Celbenin, Stapheillin. 
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Persisting Structural Abnormalities 


in Liver, Kidney, and Muscle Tissues 


Following Hemorrhagic Shock 


Barbara C. George, MD; N. Thomas Ryan, PhD; William C. Ullriek, PhD; Richard H. Egdahl, MD 


® Hemorrhagic shock-induced abnormalities of liver, kidney, 
and muscle morphology were studied sequentially for eight days 
following shock and resuscitation in rabbits. The findings 
revealed marked structural changes, some of which became 
more pronounced between one and three days after shock and 
all of which persisted for at least three days. All of the tissue 
changes reverted to near normal by eight days. The specific 
findings included hepatic sinusoidal compression with cellular 
swelling and vacuolization one day after shock; renal vacuoliza- 
tion and swelling of proximal tubular convolutions, culminating 
in widespread cellular damage three days after shock; and 
separation of myofibrils and disruption of the band pattern in 
muscle tissue. These findings demonstrated the prolongation of 
the morphological abnormalities induced by shock, previously 
observed only in the acute phase, and the capacity for structural 
repair by the tissues after reversible hemorrhagic shock. 

(Arch Surg 113:289-293, 1978) 


he metabolie and structural changes occuring during 

hemorrhagic shock and in the immediate postshock 
period have been extensively discussed in the literature, 
but sequential studies of the postshock and recovery period 
have received much less attention. We have recently 
reported metabolie abnormalities of muscle and adipose 
tissue, persisting for a week or more after resuscitation 
from hemorrhagic shock." This study provides new 
evidence of prolonged morphologie abnormalities of 
hepatie, renal, and muscular tissue, apparent in varying 
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degrees from 24 hours to one week after resuscitation from 
shock. 


MATERIALS AND METHODS 


New Zealand strain albino rabbits (4 to 5 kg), anesthetized with 
a mixture of fentanyl citrate (0.2 mg/kg) plus droperidol (10 mg/ 
kg) (InnovarVet) were subjected to hemorrhagie shock by with- 
drawal of sufficient blood (about 100 to 150 ml) to establish an 
arterial blood pressure of 30 mm Hg. After 30 minutes the shed 
blood was reinfused at a rate of 5.2 ml/min. Controls were 
anesthetized, but not cannulated or bled. 

Three groups, each consisting of two control and five postshock 
rabbits, were killed on either day 1, 3, or 8 after shock. Before 
killing the animals, they were anesthetized and samples of liver, 
kidney, and skeletal muscle (transversus abdominis) were 
obtained. Liver and muscle tissues were immediately fixed in a 


37% formaldehyde solution, and kidneys in Bouin’s solution. 


Muscle segments were maintained at rest length throughout 
excision and fixation. Three- to 5-u sections of these tissues were 
stained with hematoxylin-eosin and examined by light and phase 
microscopy, and photographed using a Zeiss micrograph photo- 
bench. A separate set of experiments was performed that was 
identieal to those reported above except that sodium pentobarbital 
(Nembutal), (30 mg/kg) was used as an anesthetic. We wanted to 
test the possibility that the a-adrenergic blocking properties of 
droperidol (Inapsine) in Innovar could alter the effect of shock on 
tissue structure. No differences could be detected in tissue 
changes occurring after shock when the two anesthetic agents 
were compared. To maintain uniformity, all of the photomicro- 


graphs presented in this article are from the Innovar-anesthetized . 


group, although the findings apply to either Innovar- or pentobar- 
bital-anesthetized animals. 

Representative tissue sections were selected for photography, 
and descripitons refer only to changes seen in every instance 
within an experimental group and never observed in control 
specimens. 
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Fig 2.—Top left, Control hepatocytes. Note 
normal nuclei and normal cytoplasmic 
structure ( x 575). Top right, Hepatocytes 
one day after shock and reinfusion. Micro- 
graph exhibits severe vacuolization and 
swelling of cells (575). Bottom left, 
Hepatocytes three days after shock and 
reinfusion. Vacuolization still present 
(x 575). Bottom right, Hepatocytes eight 
days after shock and reinfusion. Note 
absence of vacuoles and normal ap- 


RESULTS 
Liver 


Photomicrographs of liver specimens at low (Fig 1) and 
high (Fig 2) magnification showed that, compared with 


controls (Fig 1, top left; Fig 2, top left), tissue obtained one 


day after shock (Fig 1, top right; Fig 2, top right) exhibited 
compression of the hepatic sinusoids and an overall 
increase in intracellular lucency. These changes were 


consistently observed after shock and were never found in 


control tissue and therefore, are not artifacts of prepara- 
tion, fixation, or staining. Centrolobular hepatocytes were 
more severely affected, in contrast to evidently normal 
cells in periportal areas (not shown in the figure). At 
higher magnification (Fig 2, top right), liver tissue showed 
striking vacuolization and cellular swelling. Three days 
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Fig 1.—Top left, Control rabbit liver speci- 
men, showing normal hepatocytes, sinu- 
soids, and centrolobular vein ( x 300). Top 
right, Liver tissue one day after shock. 
Note compression of hepatic sinusoids 
and marked intracellular lucency of hepa- 
tocytes (x 300). Bottom left, Liver spec- 
imen three days after shock. Field shows 
increased sinusoidal width. Intracellular 
lucency of hepatocytes still present 
(x 300). Bottom right, Liver tissue eight 
days after shock. Overall structure of 
hepatocytes appears normal ( x 300). 



















after shock (Fig 1, bottom left; Fig 2, bottom left), 
sinusoidal compression and cellular swelling were less 
distinct, although vacuolization was still present. By the 
eighth day (Fig 1, bottom right; Fig 2, bottom right), 
intracellular density of hepatocytes appeared to be nearly 
normal; swelling and vacuolization had greatly subsided, 
providing evidence of considerable reversal to normal cell 
structure. 


Kidney 


Low-power photomicrographs of kidney (Fig 3) showed 
widespread vacuolization of proximal tubular convolutions 
24 hours after shock (Fig 3, top right), which became more 
pronounced by the third day after shock (Fig 3, bottom 
left). However, the glomeruli appeared normal and intact. 
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Fig 4.—Top left, Control rabbit kidney 
specimen, showing normal proximal con- 
voluted tubules with characteristic single 
layer of cells (x 575). Top right, Kidney 
tissue one day after shock. Proximal 
convolutions appear vacuolated and 
swollen ( x 575). Bottom left, Kidney tissue 
three days after shock. Micrograph exhib- 
its extent of proximal tubular lesions with 
marked vacuolization and swelling of cells 
(X575). Bottom right, Kidney specimen 
eight days after shock. Note general 
normal appearance of proximal tubules 
( X 575). 


The extensive vacuolization and edema of proximal tubules 
one and three days after shock can be more clearly seen at 
high magnification (Fig 4, top right and bottom left), 
particularly when compared with control tissue (Fig 4, top 
left). Cell swelling and vacuolization had greatly regressed 
by eight days (Fig 3, bottom right; Fig 4, bottom right) and 
were only focal in extent. Glomerular enlargement and 
widening of the Bowman's space were occasionally seen in 
both control and postshock specimens. 


Skeletal Muscle 


Micrographs of control muscle (Fig 5, top left) showed 
closely packed myofibrils with characteristic cross stria- 
tions. In contrast, striking separation of myofibrils 
suggesting intracellular edema was seen one day after 
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Fig 3.—Top left, Control rabbit kidney 
specimen, showing normal glomeruli and 
tubular cells (x 300). Top right, Kidney 
tissue one day after shock. Micrograph 
illustrates vacuoles of proximal tubular 
convolutions. Distal tubules and glomer- 
ular structure appear intact (x 300). 
Bottom left, Kidney tissue three days after 
shock. Field shows extensive vacuoliza- 
tion and edema of proximal tubules 
(X300). Bottom right, Kidney specimen 
eight days after shock. Section exhibits 
residual proximal tubular vacuoles. Tubu- 
lar structure of most cells appears normal 
( x 300). 


shock (Fig 5, top right). Loss of order among the myofila- 
ments and diffused disruption of the band pattern were 
prominent. Myofibril separation was still apparent in the 
three day postshock muscle specimens (Fig 5, bottom left), 
as was disruption of muscle bundles in some areas with 
focal disappearance or blurring of the cross striations. 
Eight days after shock, most muscle cells exhibited normal 
myofibril appearance and band patterns (Fig 5, bottom 
right). Low-power micrographs showed similar findings, 
although less distinctly (not illustrated). 


COMMENT 


Hemorrhagic shock is potent in disrupting metabolic 
homeostasis. All systems studied so far are modified to 
some degree by hypovolemia. We have previously reported 
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abnormalities of tissue metabolism that were apparent a 


_ week or more after resuscitation from hypovolemic shock. 


"This study demonstrates, for the first time, prominent 
morphological alterations that persist three days or more 
after recovery from shock. 

Widespread swelling of hepatocytes, particularly promi- 
nent one day after shock, is in agreement with observa- 
tions of strikingly similar lesions that were observed 
during the acute hypovolemic period by DePalma et al“ and 
Holden et al? Severe alterations of cells in the centrolob- 
ular area contrast to the nearly normal structural 
appearance of hepatocytes nearer the portal tract. 
Decreased oxygen content of the outflowing venous blood 


* — in the centrolobular area during hemorrhagic shock" may 


account for the greater damage to cells in this region. 
Intracytoplasmie vacuoles, present in large numbers of 


x ne liver cells during the first three days after shock, could not 


be readily classified using light and phase microscopy. 


, : 1 Similar hepatocellular vacuoles have been observed in 
- relation to other causes of cellular energy insufficiency 


such as anoxia, acute hypoxia, and ischemia.’ Ultrastruc- 
tural investigations have shown increased prevalence of 
=- autophagic vacuoles and lysosomes immediately following 
- ghock? and reinfusion"; and the cellular structures observed 


i —. jn our study may be similar entities. Many of the altera- 


tions observed in this study appear to be related to the 
intracellular edema seen in the acute phase of shock.” The 
apparent degranulation of hepatocytes one day after shock 


B . may be due to glycogen depletion. Reduction of glycogen 


stores is uniformly observed following ischemia" or 
shoc 5.8.16 

Decreased cell edema and vacuolization three days after 
shock, which became widespread by eight days, indicate 
liver cell recovery during this period. Clinieal observations 
noted by R. Koff, MD (verbal communication, April 1975) 
suggest reversal of hepatocellular lesions similar to our 
findings within 11 days after hemorrhagic shock. It is 
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Fig 5.—Top left, Transversus abdominis 
muscle specimen of control rabbit, with 
characteristic cross striations and periph- 
erally located nuclei (x 725). Top right, 
Skeletal muscle specimen one day after 
shock, showing separation of myofibrils 
and disruption of band structure ( x 725). 
Bottom left, Skeletal muscle tissue three 
days after shock, with blurring or partial 
recovery of band pattern ( x 725). Bottom 
right, Skeletal muscle tissue eight days 
after shock, with normal overall structural 
appearance of myofibrils ( x 725). 


interesting that the liver, usually considered the first vital 
organ to show pathologic alterations in shock, was also the 
first tissue to exhibit recognizable structural repair during 
recovery. 

Renal damage of the proximal convoluted tubules one to 
three days after resuscitation corresponds to the tubular 
changes occurring acutely after the onset of shock." ^ 
Electron microscopic and enzyme content studies of 
tubular cytoplasmic vacuoles appearing acutely during 
shock indicate highly swollen lysosomes. These are perhaps 
caused by accumulation of fluid by preexisting primary 
lysosomes.” Comparable observations in patients after 
shock have demonstrated dilated lysosomes that appear to 
contain phospholipids.” 

It has been postulated that shock-induced histological 
and functional renal changes may result from vasoconstric- 
tion due to increased sympathetic tone and renin 
release?" resulting from hypovolemia. 

Changes in the kidney were of lesser magnitude than 
those observed in the liver. Widening of Bowman’s space 
and enlargement of some glomeruli were occasionally 
observed, but the overall appearance of afferent and 
efferent blood vessels and of the glomeruli one to eight 
days after shock was normal. This is in agreement with 
previous light and electron microscopic studies that failed 
to show notable glomerular lesions during the acute hypo- 
volemic phase.” 

The effects of hemorrhage on skeletal muscle agree with 
ultrastructural findings in rat diaphragm obtained during 
acute shock.*^ These lesions have been attributed to imbi- 
bition of extracellular fluid by the myofibrils.' Fibrillar 
alterations of the type described here have been found 
early?’ and after 24 hours of ischemia. Although tissue 
hypoxia is always present in hemorrhagie shock, with 
skeletal muscle Po. reported to drop to almost zero,” it does 
not appear to be a responsible factor, since hypoxia alone is 
not associated with cellular lesions in muscle tissue." 
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.. The persisting structural alterations in skeletal muscle 


are in temporal agreement with abnormalities of muscle 


metabolism, which were observed for more than a week 
_ after resuscitation from shock, such as reduced insulin- 
‘Stimulated protein synthesis and impaired insulin-stimu- 


lated glucose metabolism. 
This study is an extension of previous investigations 
that were limited to the acute hypovolemic phase of shock. 


Our findings demonstrate extensive structural lesions one 


to three days after shock and resolution of these within 
eight days. The progressive alterations in the kidney 


between one and three days suggest the possibility of 


additional renal injury, induced perhaps by blood-borne 
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factors, continued abnormalities of flow distribution, or — 
other unknown mechanisms occurring after restoration of 8 
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blood volume and pressure. The ultimate restoration of É 
structural integrity demonstrates the ability of the tissues — ' 


to repair themselves after a moderate shock injury. 


Optimal recovery and perhaps survival of the individual 


following shock may be related to the capacity of the 


tissues to accomplish such repair. 
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They're all in 
American Medical 
News! 


New health care legislation. New federal regulations. 
New state laws. New delivery systems. Every day there's 
a lot happening in the world of medicine that could af- 
fect the way you practice medicine now and in the 
future. 

What's the best way you have to keep yourseif up to 
date on the latest developments? American Medical 
News! No other publication can match it in providing 
you with timely, comprehensive coverage of the news in 
medicine. Here's why: 


WASHINGTON'S WEEK 

Written by a veteran Washington reporter, this week- 
ly column gives you insight into what's happened and 
what's likely to happen in Congress and the federal 
regulatory agencies. 


MEDICINE'S WEEK 

Who and what made the news on the national and in- 
ternational medical scene? You'll find all the 
highlights neatly capsuled in this weekly section. 


EDITORIALS 

Here's where organized medicine speaks out, ex- 
pressing its views on the issues of concern to the 
profession, on the practice of medicine, and on the 
health care of the American people. 


MY OPINION ARTICLES 
In this weekly department,medical leaders and other 
health care experts share with you their own frank 


American TA BS and independent views on topical subjects. 
Ap gk FEATURE ARTICLES 


Each week, you'll find articles featuring in-depth 
reporting on subjects of vital interest to you, such as 
health. care legislation before Congress, federal 
medical and drug regulations, and court actions. 


IMPACT 

This monthly section puts the news of medicine into 
focus through a thoughtful, in-depth examination of 
the social forces affecting medicine. In their pro- 
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Special Article 


The Grimonster Symposium on the 
Occasion of the 50th Anniversary 
of the First Lumbar Sympathectomy 


Allan D. Callow, MD, Fiorinda A. Simeone, MD 


* Under the auspices of the Belgian Surgical Society, a small 
group of American and European surgeons discussed in detail 
the place of lumbar sympathectomy in present day surgical 
practice. A consensus was reached concerning the physiologic 
effect, anatomical variations and indications for the operation. 
Conclusions included the questionable value of lumbar sympa- 
thectomy for treating intermittent claudication due to aortoiliac 
disease alone, its possible effectiveness when obliterative 
arterial disease is limited to the femoral popliteal segment, and 
its occasional beneficial effect when performed in conjunction 
with some reconstructive arterial operations. 

(Arch Surgery 113:295-296, 1978) 


Erie lumbar sympathectomy remains an area of 
significant controversy in the practice of surgical 
relief of vascular diseases, and 1976 marked the approxi- 
mate 50th anniversary of the lumbar sympathectomy, the 
officers of the Belgian Surgical Society believed it appro- 
priate to review present day surgieal philosophy and 
practice by convening a symposium of American and 
European surgeons interested in the topic. Under the 
leadership of D. L. Clement, MD, PhD, then President of 
the Belgian Surgical Society, and Jean P. van der Stricht, 
MD, Chairman of the panel, a small group of vascular 
surgeons assembled for two days of discussion (May 7-8, 
1976) at Chateau Grimonster located in a small town in the 
Ardennes forest. Lumbar sympathectomy was reviewed in 
detail with lengthy discussions on anatom y, level of resec- 
tion, postoperative effects, the sensitization phenomenon, 
pathological anatomy of the lumbar sympathetic chain, 
hemometakinesia, and indications and results. The conclu- 
sions of these discussions were printed and distributed to 
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all attendees at the subsequent Annual Congress of the 
Belgian Surgical Society in Brussels. 

The first recorded evidence of the use of lumbar sympa- 
thectomy for occlusive arterial disease of the lower 
extremity was the report by Julio Diez of Buenos Aires, 
Argentina in 1924. Royal of Australia in 1924, after 
sympathetic ramisection for the treatment of spastic 
paralysis, noted an improvement in arterial cireulation in 
the lower extremities of these patients. The place of 
lumbar sympathectomy in the management of occlusive 
arterial disease of the lower extremities has been one of 
confusion and controversy ever since. The surgical litera- 
ture is replete with reappraisals. The procedure achieved 
its greatest popularity in the 1940s and 1950s and then 
declined after the introduction of reconstructive arterial 
procedures. It regained some measure of respectability in 
patients in whom reconstructive arterial procedures were 
contraindicated or anatomically impossible. Recently it has 
had some reacceptance as an adjuvant procedure 
performed simultaneously with arterial bypass grafts. 
Among surgical purists, the only indieation for lumbar 
sympathectomy is the management of vasospastic periph- 
eral disorders. Attempts to explain the uneven clinical 
results include the anatomical variability of the lumbar 
chain and its ganglia, the sensitization phenomenon of the 
denervated arterial smooth muscle, the regeneration 
phenomenon, transient physiologic effect, incomplete and 
inadequate resection, the diversion of the postsympathec- 
tomy increase in flow to eutaneous arteriovenous fistulae 
and the consequent failure to improve "nutrient" flow, and 
lack of influence of sympathectomy on blood flow to 
skeletal muscle as compared with cutaneous vessels. 


| CONCLUSIONS 
Basic Aspects of Anatomy and Physiology 


There is great variety in the number, size, and location of 
the lumbar sympathetic ganglia. Fusion between L, and L, 


Lumbar Sympathectomy—Callow 295 
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- is clinically an important feature. Since nerve fibers 
& serving the function of ejaculation mainly stem from L, (a 
— few from L»), ejaculation can be disturbed after resection 
— of L: in cases in which L, and L, are fused. 


In 15% of the cases there are cross-over fibers; not all of 
them are functional in terms of the peripheral circulation. 
They are interrupted by low (L, to L,) and by bilateral 


‘resection. 


The distinction between preganglionic and postgangli- 
onic fibers is surgically not very important because all 
preganglionic fibers for the lower extremity are inter- 
upted by resection of L, to L, ganglia and the intervening 
sympathetic trunk, and the enhancement of effector sensi- 
tivity by postganglionic denervation is thought to be 
clinically insignificant. 

Regeneration of sympathetic fibers can occur if only a 
short segment of the sympathetic trunk is resected; it 
certainly occurs if only a simple section of the nerves is 
done. Some participants admitted the possibility of regen- 


.. eration of preganglionic neurones. 


- Vasomotor activity in the lower limbs depends essen- 
tially on L,, L,, and L,. In practice resection of at least L, to 
L, is sufficient to eliminate vasomotor tone and to cause a 


= — permanent vasodilation in the foot. 


Level of Resection 


Out of the foregoing statements one can conclude that 
resection of a long segment bears the risk of causing sexual 
- problems in the male patient; a short resection has the risk 
- of regeneration. It is agreed that the best compromise for 
abolition of the vasomotor tone, while avoiding problems of 
fertility in the male, is resection of two ganglia at the level 


"ef L, toL. 


Mode of Action of Lumbar Sympathectomy 


The effect of lumbar sympathectomy on the large and 
medium sized vessels is negligible; also its effect is not 
uniform; it is dominant on the distal part of the limb and 
- especially on the cutaneous circulation. Sympathetic nerves 
have their main influence on arterioles, metarterioles, pre- 
capillary sphincters, and arteriovenous anastomoses. 

"The effect of sympathectomy on the collateral circula- 

tion bypassing an occlusion, is mainly due to increase of the 

pressure gradient following the decrease of peripheral 
resistance after sympathectomy. 

An effect of sympathetic nerves on blood vessels in 


D. : skeletal muscle cannot be excluded; nevertheless, vasodila- 


tion in muscle vessels is predominantly caused by meta- 


— bolie factors. 


— There are indications of a beneficial effect of lumbar 
sympathectomy on bony tissue in animals but this effect in 
man is unknown at this time. 


Supersensitivity of the Vessels After Sympathectomy 


_ Although supersensitivity to catecholamines after sym- 

pathectomy is a well-documented phenomenon, its clinical 
significance in man has not been demonstrated. One 
‘participant showed preliminary data on this topie; 
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however, all agreed that in man supersensitivity has no 
clinical importance. 


Hemometakinesia 


Clinical experience does not confirm a paradoxical effect 
of lumbar sympathectomy. When gangrene develops after 
operation, it can be explained either by extension of the 
obliterative lesions or by systemic hemodynamic deteriora- 
tion. There is also no clinical proof for a shunting of muscle 
to cutaneous blood flow. Finally, a contralateral deficit 
after unilateral sympathectomy is difficult to demon- 
strate. 


Indications and Results of Lumbar Sympathectomy 


It was stressed that careful preoperative and postopera- 
tive evaluation of vasomotor tone should be performed. 
Several techniques are available including the use of 
radioactive isotopes, radiothermometry, reactive hyper- 
emia, digital plethysmography, and reflexogenic activation 
of the nerves during either dynamic or static exercise. It 
was agreed that not all patients require further studies 
such as arteriography in an evaluation for sympathectomy, 
as is needed for reconstructive arterial surgery. 

Absolute indications for lumbar sympathectomy include 
the need to improve the circulation of the toes or foot in 
order to relieve pain, infection or necrosis thereby 
promoting salvage of the extremity. Relative indications 
include the relief of moderate claudication. 

In one series of 1,344 lumbar sympathectomies reported 
at the workshop, the mortality was 0.6% and the morbidity 
was 0.6%. In all instances this was attributed to the 
complication of pulmonary embolism. Among these 
patients, 8.3% had some degree of postsympathectomy pain 
and 10% experienced loss of ejaculation. 

It was agreed that lumbar sympathectomy seems not to 
have a great effect on aortoiliac occlusive diseases but does 
have an important effect on the femoropopliteal and distal 
arterial branches. Hence, lumbar sympathectomy alone is 
of questionable value for treating claudication due to 
aortoiliae disease; it may be effective for claudication 
caused by obliterative disease limited to the femoropopli- 
teal segments. An overall beneficial effect was noted in 
25% of all patients with claudication excluding those who 
had suffered necrosis as well as claudication. It is believed 
that this figure could well be increased by appropriate 
evaluation of the peripheral circulation after blocking the 
action of vasomotor nerves. 

It was thought justifiable to add lumbar sympathectomy 
to reconstructive arterial procedures in order to: (1) reduce 
peripheral resistance and enhance patency of the bypass 
graft in its early stages, (2) eliminate the vasoconstriction 
in the skin and thereby enhance nutrition of the skin, and 
(3) protect the skin prophylactically inasmuch as the ather- 
osclerotie process is usually a progressive condition. 


The following were participants in this symposium: D. Clement, MD, 
PhD, Ghent, Belgium, R. Courbier, MD, Marseille, France, A. Enjalbert, 
MD, Toulouse, France, G. Neverre, MD, Bordeaux, France, F. Simeone, MD, 
Providence, RI, G. W. Taylor, MD, London, R. Tingaud, MD, Bordeaux, 
France, J. van der Stricht, MD, Brussels, Belgium, and A. D. Callow, MD, 
Boston. 
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Painful gas accumulation in the gut, due to altered 
intestinal motility, aerophagia and increased salivation, 
often complicates surgical aftercare. 

To help avoid or dispel the acute discomforts of 
post-op pain in the gut, Phazyme provides simethicone, 
“...an effective, safe and simple method of preventing 
abdominal distention, gas pain and reducing the incidence 
of ileus.” 1* 

Phazyme’s unique dual-phase action releases 
20 mg. of specially-activated simethicone initially to 
the stomach for immediate dispersion of entrapped gas. 

The protected inner core delivers an additional 
40 mg. of specially-activated simethicone to relieve 
pain of entrapped gas throughout the lower G.I. tract. 

Phazyme also provides 240 mg. of pancreatin 
directly to the small intestine to help assure normal 
digestion. 

And Phazyme is safe ... no systemic effects... no 
untoward reactions ...no contraindications other than 
known allergy to an ingredient. 


1. Gibstein, A., et al.: Prevention of postoperative abdominal distention 
and discomfort with simethicone, Obstet. Gynecol. 38:386, Sept. 1971. 


*Italics ours. 
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E 
= . * The difficulties in employing standard techniques in the 
. . management of pancreatic pseudocysts led to the development 
er and evaluation of a new approach. The advent of surgical 
N^ stapling instruments has allowed the anastomotic procedures to 
.. be done in a more expeditious manner. For that reason, it was 
. decided to treat pancreatic pseudocysts in two patients by 

|. constructing a pancreaticocystogastrostomy with the use of an 

Ed iutomatic stapling instrument. The performance of the tech- 
; nique and the uneventful postoperative course encourages its 
= continued use in cysts that are adjacent to the posterior gastric 
= (Arch Surg 113:298-299, 1978) 
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. Using an Automatic Stapling Device 


approach for treating large retrogastrie cysts that actually 
impinge on the posterior wall of the stomach has usually 
been pancreaticocystogastrostomy. This ean be done in a 
variety of ways, all of which are acceptable. In the past, 
there has been some diffieulty in the performance of 
pancreaticocystogastrostomy with bleeding occurring 
along the site of the opening between the posterior wall of 
the stomach and the anterior wall of the cyst. 

Two patients were recently treated for large pancreatic 
cysts impinging on the posterior wall of the stomach. The 
first patient was a young man with alcoholic pancreatitis; 
the second was a middle-aged woman with pancreatitis 
secondary to choledocholithiasis. In both patients, the 
pancreaticocystogastrostomy was performed with the 
gastrointestinal anastomosis (GIA) stapling instrument 
after having made a gastrotomy with the GIA instrument 
(Fig 1). In both patients, the anastomosis was made after 
opening the posterior wall of the stomach with the electro- 
cautery instrument (Fig 2), and the anastomosis was wide, 


Fig 1.—Stomach entered through anterior longitudinal gastrot- 
omy. 


Fig 2.—Transgastric cystotomy performed with cutting cautery 
after needle aspiration of mass palpable on posterior gastric wall 
to confirm presence of pancreatic fluid. 
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Fig 3.—Pancreaticocystogastrostomy constructed with GIA 
instrument producing ample anastomosis. 


P i TRANSVERSE SECTION 


PANCREATIC ^ 
CYST 


GASTRIC.” 
LUMEN 


Fig 5.—Relationship of structures in transverse section viewed 
from above. 
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~ patent, and presented no difficulty with hemostasis (Fig 
. 8). The stab wounds were closed with interlocking chromic 
catgut sutures (Fig 4). Spatial relationships involved are 
. represented in Fig 5. Although not mandatory, it was 
decided to insert a large Foley catheter into the pancreatic 

. éyst of the patient with pancreatitis. to allow for suction 
decompression and more rapid collapse of the cyst (Fig 5). 
_ In addition, a pezzar tube was inserted for gastric decom- 
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| anastomosis euin the | pancreatic eyst 
j pression and a pediatrie Baker tube was threaded into the - 





Fig 4.—Stab wound in pseudocyst is oversewn in nonstapled 
portion to preclude bleeding. i ALD 


ux OG 






Fig 6.—Gastrotomy closed around three tubes: gastrotomy tube ui 
placed to suction, second suction tube placed in pancreatic — 

pseudocyst, and feeding jejunostomy tube threaded through . 
pylorus to jejunum. E 


- 


Mis U 
proximal jejunum through the gastrotomy for jejunostomy | 
feedings (Fig 5). In the patient with pancreatitis secondary Ne 
to agai tract disease, the jejunostomy tube was mot | 3 
inserted. aA A | 

Both patients had a totally uneventful AEIR 1 
after the procedure, which was quite gratifying in terms of a 
creating a more. rapid, bloodless, and very satisfac ‘actor’ a 
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. Right Renal Vein Extension 


__ John M. Barry, MD, Eugene F. Fuchs, MD 
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- © Right renal vein extension by transverse closure of the 
= transected inferior vena cava solves the problem of the short 
2M right renal vein in cadaver kidney transplantation. 


= (Arch Surg 113:300, 1978) 


me) | technical inconvenience in transplantation of the right 
_ 4 X kidney is the short right renal vein. It limits exposure 
= of the venous suture line and compromises renal mobility 
_ for the arterial anastomosis and final renal position. This 
a problem can be solved in transplantation of the right 
Y . cadaver kidney when the circumference of the adjacent 
_ inferior vena cava is modified to provide an extension of 


M 
DAE 
v^ T7 + 
- 
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TECHNIQUE 


E . The right renal vein is left attached to the inferior vena cava, 
E _ which is transected above and below the renal veins (Fig 1, A). 
- . Transverse closures of the inferior vena cava openings extend the 


= functional length of the right renal vein by one-half the circum- 
= ference of the inferior vena, cava (Fig 1, B). The additional right 
. . renal vein length allows renal mobility for graft placement in the 
UR |  retroperitoneum and excellent exposure of the venous and arterial 
anastomoses (Fig 1, C). 

= . Between March 30 and May 15, 1977, we have used this 
- technique successfully in four adult and two pediatrie cadaver 


Ev kidney recipients. 
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B COMMENT 


M .. Whether cadaver kidneys are removed for transplanta- 
E tion separately or en bloc with the aorta and inferior vena 
M cava, the inferior vena cava is occasionally split longitudi- 
... nally to provide vena caval cuffs for the renal veins. Since 
- . the adult right renal vein averages a mere 32 mm in length, 
ig in contrast to the 84 mm of the left renal vein, the 
Boc | 
du $ Y — T v i 
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_ in Cadaver Kidney Transplantatio 





A, B, and C, Inferior vena cava modification to provide right renal 
vein extension in cadaver kidney transplantation. 


transplant surgeon, at best, is faced with a short right 
renal vein and a broad vena cava patch. The illustrated 
technique solves the problem of the short right renal vein 
and provides the transplant surgeon with a right cadaver 
kidney that has both an artery and vein that are longer 
than those of the left kidney. 


This study was supported by the University of Oregon Health Sciences 
Center Kidney Transplant Research Fund. 


Reference 
1. Anson BJ, Daseler EH: Common variations in renal anatomy, affecting 


blood supply, form, and topography. Surg Gynecol Obstet 112:439-449, 
1961. 
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Removal of a Thrombotic Plug From 


an 


Occluded Limb of an Aortofemoral Graft 


Calvin B. Ernst, MD, Michael E. Daugherty, MD 


e We describe a technique for removal of a thrombotic plug 
from an occluded aortofemoral bypass limb that only requires 
operative exposure of the involved graft limb and that utilizes a 
balloon-tipped catheter and a Cannon endarterectomy loop. This 
method assures pulsatile inflow and avoids extended recon- 
structive procedures. 

(Arch Surg 113:301-302, 1978) 


I: oeclusion of an aortofemoral graft limb frequently 
results from progressive occlusive disease at the 
distal part of the anastomosis. ° Under such circumstances, 
revascularization requires restoration of pulsatile inflow 
and revision of the distal anastomosis, particularly to 
restore deep femoral artery outflow. This may be 
accomplished easily through a groin incision.** Because of 
inability to remove tenacious thrombotic plugs from the 
proximal portion of the graft limb, revascularization may 
require replacement of the entire graft or limb, femoro- 
femoral bypass, or axillary-femoral bypass.*? The purpose 
of this report is to describe a technical maneuver for 
removing such thrombotic plugs from the proximal part of 
the graft limb, thus assuring adequate inflow and avoiding 
extended reconstructive procedures. 


TECHNIQUE 


Both inguinal areas, both upper thighs, and the abdomen are 
prepared and draped in the event that whole graft limb revision or 
femorofemoral bypass is required to achieve revascularization. 
The distal 5 cm of the prosthesis, anastomosis, common, deep, and 
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superficial femoral vessels are isolated. Since the superficial 
femoral artery is frequently occluded, the deep femoral artery 
remains the only outflow vessel and must be dissected for a 
distance of 5 to 10 cm to assure satisfactory profundoplasty. 

One hundred to 150 units of aqueous heparin sodium per 
kilogram of body weight are given intravenously. After the distal 
part of the anastomosis is dismantled, the graft is trimmed. 
Invariably, the lumen of the graft contains old, liquified clot, 
which is easily removed with a balloon-tipped catheter. When 
initially passing the balloon-tipped catheter, the contralateral 
femoral pulse must be palpated to identify the rare instance of 
embolization that will require prompt embolectomy to that limb. If 
brisk inflow is not forthcoming, a thrombotic plug will be found 
occluding the proximal limb of the prosthesis near the bifurcation 
(Fig 1, A). With frequent passage of the balloon-tipped catheter, 
this plug may be dislodged and removed, followed by brisk 
pulsatile flow. In the event the proximal plug is tenaciously 
adherent to the prosthesis and cannot be removed, a Cannon 
endarterectomy loop is selected that fits the lumen of the graft 
snugly, but not tightly (Fig 1, B). 

A balloon-tipped catheter is passed through the Cannon loop and 


advanced past the thrombotic plug into the body of the graft (Fig 


1, B). With the balloon inflated, the catheter is snugged down to 
the orifice of the occluded graft limb (Fig 1, C). Using the balloon- 
tipped catheter as a countertraction and guiding device, the 


Cannon endarterectomy loop is gradually advanced over the 


catheter stem. When the thrombotic plug is encountered, signified 
by increased resistance to passage of the loop, the loop is slowly 
advanced employing a twisting motion. By traction on the cath- 
eter stem and gradual twisting advancement of the loop, the 
thrombotic plug is detached from the prosthesis (Fig 1, C). The 
Cannon loop is inserted up to the measured length from the 
balloon to the transected graft end. Selection of the proper size 
endarterectomy loop and cessation of advancement of the loop if 
undue resistance is encountered are paramount to avoid perfora- 
tion or fragmentation of the prosthesis. 

After detaching the thrombotic plug, signified by attaining the 
previously measured distance, the balloon-tipped catheter and 
Cannon loop are removed as a unit along with the engaged 
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m thrombotie plug (Fig 1, D). Brisk pulsatile flow should follow. 
xn ri . Passage of only the balloon-tipped catheter two or three more 
b times removes residual thrombotic debris. 

n Reconstitution of the distal part of the anastomosis onto the 


ES rove femoral artery may require saphenous vein interposition or 
Bi in additional length of prosthesis. When working with small distal 
Y b. v esi saphenous vein is preferred, since a precise anastomosis is 

v. . formed. The widely spatulated proximal vein graft is sutured to 
. the patent graft limb. 


COMMENT 


—  . This technique facilitates removal of thrombotic plugs 
- .. from an occluded limb of an aortofemoral graft. Extension 
Y E E . of the operative procedure to include replacement of the 
" graft limb or extra-anatomic bypass is precluded when this 
- useful technique proves successful. 

D This modification offers advantages over the previously 
y - described. technique.” First, threading the Cannon loop 
T. . over the inflated balloon-tipped catheter prevents pushing 
: debris into the contralateral patent part of the aortofem- 
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Balloon 


i A, Thrombotic plug occlüding | 
x graft limb. B, Endarterectomy 

loop with balloon-tipped cath- 
eter passed through loop intro- 
duced into transected graft limb. 
C, Balloon-tipped catheter snug- 
ged down to orifice of graft limb. | 
Vector arrows denote directions | 
of manipulation. D, Catheter, 
loop, and engaged thrombotic 
plug removed as unit. ` 





oral graft limb. Second, the inflated balloon effectively 
occludes the graft limb and decreases blood loss. Third, 
accurate measurement of distance for passage of the 
endarterectomy loop is simplified. This technique should 
not be used if thrombus propagation into the body of the 
graft is identified by preoperative aortography. 


This study was supported by the University of Kentucky Vascular 
Surgery Research and Education Fund. 
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Asymptomatic Eyebrow Mass 


A Rare Presenting Sign of Malignant Non-Hodgkin’s Lymphoma 


Linda H. Mosely, MD; David S. Fischer, MD; Irving M. Polayes, DDS, MD 


* A 60-year-old woman had a solitary mass in her left eyebrow 
that was first thought to be a dermoid cyst and following excision 
and histologica! examination was found to be a localized, 
malignant, non-Hodgkin's lymphoma of the mixed lymphocytic 
and histiocytic type. Subsequent lymphangiography after exci- 
sional biopsy of the left eyebrow mass demonstrated extensive 
para-aortic and inguinal lymph node involvement. 

(Arch Surg 113:303-305, 1978) 


TU teow presenting as a solitary extranodal eyebrow 
mass in an asymptomatic patient is a rare occurrence. 
Leukemic or lymphomatous involvement of the intraocular 
structures may be found in at least 50% of all patients who 
die of leukemia or allied disorders' and is a manifestation 
of a generalized process producing lesions in the well- 
vascularized structures of the eye, ie, the choroid and 
retina. Local orbital or periorbital involvement as a pre- 
senting sign of lymphoma or lymphosarcoma or both is 
unusual. The large series of Rosenberg et al? of 1,269 cases 
of lymphosarcoma included extranodal head and neck 
involvement in 110, or 8.7%, of cases, noting orbital and 
retro-orbital tumors in 16 of these cases (1.2%), but they 
were the presenting manifestation of the disease in only 
three cases. None of these cases was specifically reported 
as being in the eyebrow. This case report describes a non- 
Hodgkin's lymphoma presenting as a mass in the supraor- 
bital area of the left eyebrow without clinical findings of 
cervieal or axillary adenopathy or systemic complaints. 
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REPORT OF A CASE 


A 60-year-old woman was admitted to the Yale-New Haven 


(Conn) Medical Center on Dec 9, 1975, with a chief complaint of a 


“lump over the left eye.” Two years prior to admission, the patient 
had first noted a small mass in the left lateral part of the eyebrow, 
which suddenly increased in size six weeks before this hospital 
admission. No other associated symptoms were noted. The refer- 
ring doctor thought the mass was probably a dermoid cyst, but 
thought a biopsy should be performed to rule out a “possible 
malignancy.” Past medical history included medical control of a 
peptic uleer for many years, a vertebral fusion for an old back 
injury, use of conjugated estrogens for 33 years following hyster- 
ectomy, and bilateral salpingo-oophorectomy. 

The major presenting sign on physical examination was a2 x 2- 
cm nontender mass in the supraorbital region of the left eyebrow 
(Fig 1). The lesion was firm and appeared adherent to the 
underlying left supraorbital rim. The eyes demonstrated no 
corneal, scleral, or conjunctival lesions and the funduscopie exam- 
ination was normal. There were no palpable axillary or cervical 
lymph nodes and no enlargement of the spleen or liver. Small soft 
lymph nodes were palpable in both the right and left inguinal 
regions, but were not thought to be clinically significant. There 
were no other pertinent abnormal findings on physical examina- 
tion. 

Laboratory findings included a normal hemogram, urinalysis, 
liver profile, electrocardiogram, and chest roentgenogram. The 
skull roentgenographice series were all read as normal of the 
supraorbital rim; however, there were some views suggesting 
periosteal involvement in this area. 


Hospital Course 


On Dec 10, 1975, the patient’s left supraorbital area was 
explored and a 2 x 2-em solid mass that was densely adherent to 


the adjacent soft tissue and periosteum was excised, along with a- 


cuff of surrounding normal tissue. The frozen section diagnosis of 
this specimen was a nodular lymphoma. Permanent sections 24 


hours later showed the lesion to be a nodular, poorly differentiated 
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Fig 1.—Frontal view (preoperative) of mass above lateral aspect of 
eyebrow. 
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Fig 2.—High-power view of poorly differentiated malignant 
lymphoma (mixed lymphocytic and histiocytic type). 
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Fig 3.—Lymphangiogram showing abnormal para-aortic and iliac 
lymph nodes. 
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malignant lymphoma of a mixed lymphocytic and histiocytic type 
(Fig 2). A subsequent bone marrow aspiration and biopsy showed a 
hypocellular marrow, but no evidence of tumor or lymphocytic 
invasion. Follow-up hepatic and splenic scans were normal. 

Bipedal lymphangiogram demonstrated extensive involvement 
of the para-aortic and iliac lymph nodes (Fig 3), indicating a stage 
II] category of non-Hodgkin’s lymphoma. The patient was 
informed of her diagnosis and was presented with various modes 
of therapy; chemotherapy was selected as the treatment of choice. 
Cyclophosphamide, vincristine sulfate, and prednisone were 
administered as described by Bagley et al’ at intervals of three 
weeks for a period of six months. Since then, the patient’s 
condition has been maintained on Gurtepeoen mide: Aldie; and she 
continues to do well as of this date. 


COMMENT 


The patient described here had a Mi op E 


in the left eyebrow that when examined histologically, - 


appeared to be a localized case of non-Hodgkin’s lymphoma - 
of the mixed lymphocytic and histiocytic variety.’ The only - 
abnormal study was a 
performed following histopathological diagnosis of the 
excised supraorbital mass. Lee et al 
incidence of abnormal lymphangiograms in patients 
having non-Hodgkin’s lymphoma with palpable nodes. 
Those patients with a solitary extranodal mass diagnosed 
as non-Hodgkin's. lymphoma rarely | demonstrate an 
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the left eyebrow mass in our patient). The presence of 
abnormal para-aortic and inguinal nodes in this patient, 
along with a normal chest x-ray film, leaves the medias- 
tinum as a skip area. Jones et al,“ in a study of 405 cases, 
noted that the mediastinal lymph nodes in non-Hodgkin's 
lymphoma were frequently uninvolved. Because of the 


multicentricity of the entity non-Hodgkin’s lymphoma, we 


may speculate that lesions may be found almost anywhere 
in the body. 
Aggressive combined drug programs appear to be 


superior to single agents in achieving an initial response 


lymphangiogram that was | 


and longer survival* The treatment of lymphomas is 
currently being reappraised, particularly for stage II 
lesions. At one time, only stage IV lesions were being 
treated. with chemotherapy, and all lesser stages were 
treated. with radiation. Now, stage I is treated with 


radiation at many centers. Stage II is treated with radi- . 


ation or chemotherapy or both, and stages III and IV are 
generally managed by chemotherapy alone.” 
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noted the high | 


_ Nonproprietary Name and Trademark of Drug 


-Vincristine sulfate- Oncovin. 2: 


abnormal lymphangiogram - early in the course of the 


disease. 


The pathological classification dba in this Aresentation 


for non-Hodgkin’s lymphoma involves both a topographic 
and histopathological description of the disease aai 7 


The classifications are as follows: 


Topographie : 
Nodular 
Diffuse 

Cytologic 
Lymphocytic, well-differentiated 
Lymphocytic, poorly differentiated 
 Histiocytie - k 
Mixed lymphocytic and histiocytic 


Noncontiguous spread is common in non- -Hodgkin S 
lymphoma, whereas contiguous spread is more common in- 
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Detection of Lymphaticocutaneous Fistula 


by Radionuclide Lymphangiography 


Jerry Stolzenberg, MD 


* The detection and evaluation of a postoperative lymphatic 
fistula using a simple and rapid method of dynamic radionuclide 
lymphangiography is described. 

(Arch Surg 113:306-307, 1978) 


simple, rapid, noninvasive method for the determina- 
tion of the presence and location of a lymphaticocu- 
taneous fistula by means of isotopic lymphangiography is 
presented. To my knowledge, this is the first reported case 
in the literature that has shown lymphatic drainage as well 
as the site of leakage. | 


REPORT OF A CASE 


A 68-year-old woman had a chronic sterile draining sinus tract 
in the left supraclavicular area of one years’ duration. She had 
undergone a successful left-sided carotid-subclavian bypass opera- 
tion in November 1972 for subclavian steel syndrome. In June of 
1975, a palpable mass developed in the incision site in the left 
supraclavicular fossa. An arteriogram at that time showed a 
patent, normal-appearing graft (Fig 1). Exploration revealed the 
presence of chronic active sterile granulomatous inflammation 
adjacent to the graft that was removed without difficulty. The 
patient had a short symptom-free interval, but within a few 
months she noted drainage of clear to sometimes purulent- 
appearing fluid that was sterile on culture. 

The chest roentgenogram and results of laboratory studies were 
unremarkable. Physical examination prior to our radionuclide 
examination demonstrated the presence of a small draining 
fistulous tract in left supraclavicular area. Radionuclide lymphan- 
giography for determination of the presence and site of a 
lymphatic fistula was performed on an outpatient basis. 

A total of 3 mCi of technetium Te 99m sulfur colloid, without 
anesthetic, was injected in divided doses into the webs of the 
second through fifth fingers of the left hand. This was immedi- 
ately monitored for 500K counts (18 minutes) over the forearm, 
followed by 500K counts (16 minutes) over the upper extremity. 
There was prompt visualization of a large lymphatic channel, with 
detection of the leakage site (Fig 2 through 4). Drainage fluid was 
collected on a cotton ball and was shown to be radioactive. The 
liver and spleen (Fig 4) also demonstrated uptake, indicating, as 
clinically suspected, only partial loss of continuity of the lymphatic 
drainage. The patient is being treated conservatively. 


COMMENT 


A complication of surgical dissection in the region of the 
neck is laceration of one of the numerous accessory 
lymphatics or terminal portion of the thoracic duct itself.'? 
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Fig 1.—Arteriogram showing location of patent graft. 


Fig 2.—Technetium Tc 99m sulfur colloid scan delineating large 
lymphatic vessel in forearm. 
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Fig 3.—Lymphatic and drainage site demonstrated (Ant indicates 
anterior). 





Ant. 


Fig 4.—Superimposed line drawing of slightly obliqued patient 
(Ant indicates anterior). 


The majority of patients do not respond well to conserva- 
tive treatment and surgical exploration is usually indi- 
cated. The ability, however, to safely and quickly confirm 
the presence of lymphatic fluid, locate the site of leakage, 
and determine whether collaterals are present (liver and 


Arch Surg—Vol 113, March 1978 





Ee, Z'ULEJETOC IO ches |e cde RS SRSA. TECUM r 77.0 
ban ot A IT bestest i CARY muU SR ee eo 
a a CL Pa ue FI Pe AE rite nm . á T 


spleen uptake) by means of radionuclide lymphangio- 
graphy would encourage conservative treatment. An un- 
necessary thoracotomy could therefore be avoided while 
localizing the site if intervention subsequently became 
necessary.” 

Radioactive particles have been used to study lymph 
nodes for over 20 years. Initially, yttrium Yt 90 colloid was 
injected subcutaneously to demonstrate node uptake,’ 
followed by the use of gold Au 198 colloid’ and, more 
recently, technetium Te 99m sulfur colloid.*' Technetium 
Te 99m sulfur colloid after subcutaneous injection disap- 
pears rapidly from the injection site. Migration limitations 
are not at the point of entry into the lymphatics, but in the 
particle size, which, if small enough, allows passage of 
colloid through successive nodal groups.* The rapid uptake 
and visualization of the lymphatic duct and fistulous site 
are well demonstrated in this case. One similar case 
reported in the literature describes the use of gold Au 198 
colloid injected into the foot of a new born infant that 
demonstrated a leakage into the left pleural space (chylo- 
thorax) on a 24-hour chest scan.* 

The advantage of the use of isotopic technetium Te 99m 
sulfur colloid over contrast lymphangiography is obvious. 
The isotopic study is safe, easily performed, rapid, can be 
repeated as often as necessary for comparison, and 
produces little patient discomfort. This more than 
compensates for the poorer resolution obtained. 

Assuming 1 mCi of technetium Te 99m sulfur colloid 
injected into the web of the hand acts as a point source that 
totally decays at the injection site, there will be a 
maximum dose of 5.5 rads to the tissue at this point. If 
there is a reasonable assumption that lymph flow produces 
a biological half life of one hour, then this localized area of 
tissue would receive 0.9 rads. 


Minor Duggan, MD, Rand Johns, and Klara Soos of the Miami Heart 
Institute’s Medical Illustration and Publications Department assisted in the 
preparation of this article. 


References 


1. Pomerance M, Herdt JR, Rockoff SD, et al: Evaluation of the func- 
tional anatomy of the thoracic duct by lymphangiography. J Thorac 
Cardiovase Surg 46:568-575, 1963. 

2. Ross JK: A review of the surgery of the thoracic duct. Thorax 16:12-21, 
1961. 

3. Chavez CM, Conn HJ: Thoracic duct laceration. J Thorac Cardiovasc 
Surg 51:724-728, 1966. 

4. Walker LA: Localization of radioactive colloids in lymph nodes. J Lab 
Clin Med 36:440-449, 1950. i 

5. Sherman AI, Ter-Pogossian M: Lymph node concentration of radioac- 
tive colloidal gold following interstitial injection. Cancer 6:1238-1240, 
1953. 

6. Hauser W, Atkins RL, Richards P: Lymph node scanning with *m Te 
sulfur colloid. Radiology 92:1369-1371, 1969. 

7. Fairbanks VF, Tauxe WN, Kiely JM, et al: Scintigraphic visualization 
of abdominal lymph nodes with Tc pertechnetate-labeled sulfur colloid. J 
Nucl Med 13:185-190, 1972. 

8. Dunson GL, Thrall JH, Stevenson JS, et al: *m Tc-minicolloid for 
radionuclide lymphography. Radiology 109:387-392, 1973. 

9. Gates GF, Dore EK, Kanchanapoom V: Thoracic duct leakage in 
neonatal chylothorax visualized by ‘*Au lymphangiography. Radiology 
105:619-620, 1972. 


Lymphangiography—Stolzenberg 307 





ét) - — 
wS ae —À: —— A EE 


TT 
n s 


Sy 


* SUE 


HN 


ve. 


"3*2. 

vio L 

e 4 ect 
+ 


= 


SW 


TTE 


a2 
xX. 
1 


URN 


aR eat ee 


RTE 


>. 





"me WT RAS, CUN" ZT 
XQ 1 MS PM ae et ae nay hr MA T VIT PERS = "a 
fof NOLO Areas. A Ne MONTY POPE Mi 
T E MS AIC dui i6 o dese msc 
LN wz hd x t ^ 


Complete Obstruction of the Gastric Antrum 
in Children Following Acid Ingestion 


Sachiko T. Cochran, MD; Eric W. Fonkalsrud, MD; Michael T. Gyepes, MD 


èe We report on two children who experienced delayed 
complete obstruction of the gastric antrum following con- 
centrated acid ingestion. Both patients required initial tube 
gastrostomy and subsequent antrectomy with intestinal recon- 
struction. Unlike the more common alkaline corrosives, ingested 
acids tend to spare the esophagus and gastric fundus. While 


. gastric perforation and vascular collapse may occur immediately 


following overwhelming acid ingestion, the more common 
course is chronic gastric antral inflammation with subsequent 
fibrosis and, in some cases, complete stricture. Delayed surgical 
reconstruction is recommended to permit the acute inflamma- 
tion and edema to subside. 

(Arch Surg 113:308-310, 1978) 


he highest incidence of caustic ingestion in the United 

States involves alkaline solutions that cause inflam- 
mation and subsequent stricture of the esophagus. Inges- 
tion of acid solutions, on the other hand, is uncommon, 
chiefly because such products are rarely used for household 
cleaning. The present report deals with the experience of 
two children in whom the unusual complication of complete 
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obstruction of the gastric antrum developed as a result of 
ingesting concentrated acid solutions. 


REPORT OF CASES 


Case 1.—This 15-year-old high school girl ingested approxi- 
mately 30 ml of concentrated nitric acid while in her school 
chemistry laboratory. She was immediately given large volumes of 
water to swallow, after which she experienced no discomfort in the 
buccal cavity and had no difficulty eating a regular diet during the 
ensuing two weeks. However, approximately two weeks after 
ingestion, she began to feel intermittent mild epigastric pain, 
particularly after eating, and she then started to experience mild 
discomfort when she swallowed solid foods; by six weeks following 
ingestion, she suffered increasing emesis. Two months after the 
ingestion, she was hospitalized in shock with severe dehydration 
and a weight loss of 22.6 kg. An esophagram showed a moderately 
severe stricture of the distal one third of the esophagus. Esopha- 
goscopy disclosed mild inflammation of the distal portion of the 
esophagus, with mucosal friability and edema. Esophageal dilation 
under heavy sedation was performed using Hurst bougies as large 
as size 40. Although the dysphagia lessened, she continued to 
experience intermittent emesis. Three months following the 
initial incident, an upper gastrointestinal x-ray series showed 
that, while the esophagus was widely patent, the gastric antrum 
was abnormally contracted and completely obstructed, even on 
delayed x-ray films. The gastric fundus was nonmotile and 
inadequately pliable, with prominent rugal folds (Fig 1) The 
patient was placed on a regimen of total intravenous hyperalimen- 
tation and a tube gastrostomy and tube feeding jejunostomy were 
constructed. Despite the normal appearance of the duodenum, the 
gastric antrum was observed to be severely contracted and 
inflamed. Moreover, the gastric fundus was edematous and hyper- 
vascular. 
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Fig 1.—Upper gastrointestinal roentgenogram with barium from 
15-year-old girl, taken three months following ingestion of nitric 
acid. There is complete obstruction of antropyloric region, with 
loss of normal mucosal folds. 


Fig 2.—Gastrointestinal roentgenogram from 2'?-year-old girl two 
months after ingestion of concentrated zinc chloride. There is 
complete antral obstruction. Body and fundus as well as 
esophagus are normal. 
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Fig 3.—Cross section of gastric antrum from case 2. There is 
complete obliteration of antral lumen and absence of mucosa 
( X 10). 





The patient gained approximately 9 kg during the next three 
months by means of jejunostomy feeding, although she experi- 
enced a persistent stricture of the lower esophagus that seemed to 
be potentiated by acid reflux from the stomach. By ten months 
following the initial ingestion, both gastroscopy and gastric 
roentgenograms showed the fundie mucosa to have an almost 
normal aspect, even though the antrum remained completely 
stenotic and obstructed. Accordingly, a left-sided colon interposi- 
tion was placed between the midesophagus and the upper part of 
the gastric fundus for esophageal replacement and an antrectomy 
and Roux-en-Y gastrojejunostomy were performed. The patient 
recovered from the operation without complication and has been 
tolerating a regular diet by mouth during the ensuing seven 
months. 

Case 2.—A girl 2% years old drank an unknown quantity of 
concentrated zinc chloride solution that she found in the garage of 
her family's new home. Immediate treatment included gastric 
aspiration by means of a nasogastrie tube, irrigation of the 
stomach with water, and administration of ipecac. The child was 
able to swallow all feedings without diffieulty for two weeks and 
had no fever or other untoward effects, but three weeks following 
the ingestion, an upper gastrointestinal roentgenogram showed 
delayed passage of barium from the stomach, without evidence of 
esophageal stenosis. 

The child subsequently began to suffer repeated episodes of 
emesis, progressive weight loss, and dehydration. A second upper 
gastrointestinal examination two months following the ingestion 
showed complete obstruction of the gastric antrum, with some- 
what hypertrophic rugal folds in the fundus (Fig 2). An explora- 
tory laparotomy was performed, at which time the gastric antrum 
was observed to be severely contracted and inflamed, although the 
duodenum appeared normal and the gastric fundus was only 
moderately edematous. Feeding jejunostomy and gastrostomy 
tubes were inserted. The child recovered from the operation 
uneventfully and was able to tolerate blenderized foods through 
the jejunostomy. She gained approximately 3.6 kg during the next 
four months, after which she underwent a subtotal gastrectomy, a 
Billroth II gastrojejunostomy, and a vagotomy. The resected 
antrum showed complete obliteration of the lumen, with total 
absence of mucosa (Fig 3). The patient has thrived, subsequently 
passing normal developmental milestones, and she has experi- 
enced no further gastrointestinal symptoms during the ensuing 
seven years. 
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COMMENT 


More than one million poisonings, either accidental or 
suicidal, occur in the United States each year. Over 30% of 
these cases involve children under the age of 18 years. 
Surprisingly, only one case of gastric outlet obstruction due 
to acid ingestion has been reported in children during the 
past 20 years.'? 

In contrast to alkaline caustic solutions that cause injury 
to the lower part of the esophagus and usually spare the 
stomach, ingested acid solutions have the reverse effect, 
generally sparing the esophagus and causing inflammation 
primarily in the gastric antrum. Significant injury to the 
esophagus has been reported in only 15% of patients after 
acid ingestion, an unusual finding inasmuch as gastro- 
esophageal reflux with acid usually produces moderate to 
severe esophagitis with stricture. 

The rapid transit of the acid solution through the 


— . esophagus is apparently largely responsible for the relative 


paucity of esophageal inflammation following acid inges- 
tion.^^ When ingested acid enters the stomach, it 
progresses to the antrum, where it causes edema and 
inflammation in the mucosa. Inflammation and thrombosis 


- of the mucosal and submucosal lymphatics and small 


vessels, necrosis, and eventually fibrosis occur.'* This 
observation is verified in both of the present cases, where 
the gastric antrum removed at operation was found to have 
no residual mucosa in the specimen and the microvascula- 
ture was thrombosed in many areas. Not surprisingly, the 
acid-producing parietal cells of the gastric fundus are 
usually spared following acid ingestion. It has been 


suggested that the severity of gastric inflammation is 


directly related to the amount and strength of the acid as 
well as the length of time it remains in the stomach, and to 
the absence of gastrie contents required to neutralize the 
effects of the acid.*' 

As in eases of alkaline ingestion, roentgenographic 
studies of the upper gastrointestinal tract during the first 
one to two weeks subsequent to acid ingestion may show 
only enlarged mucosal folds, without evidence of obstruc- 
tion. Thereafter, progressive fibrosis and narrowing of the 
gastrie antrum may lead to complete obstruction, as in our 





two patients. Gastroscopy with mucosal biopsy is an invalu- 
able adjunct in evaluating the severity of the mucosal 
injury.*" 

Following acid ingestion, gastric perforation and peri- 
tonitis may develop in an occasional patient within 24 to 48 
hours after the ingestion. Others may experience severe 
upper gastrointestinal hemorrhage due to gastritis or 
multiple ulcerations. ^" Less frequently, a more chronic 
course may ensue, as in our two patients, with eventual 
fibrosis and complete obstruction of the antrum and 
pylorus occurring in three to four weeks following the 
ingestion. Hypoproteinemia and achlorhydria have occa- 
sionally been noted and were present in both of these 
patients.'^* 

The role of corticosteroids and antibiotics in the initial 
treatment of patients with acid ingestion is not clear and 
these medications were not prescribed for our patients. 
However, if antral inflammation and scarring appear to be 
developing, a tube gastrostomy may be helpful for 
removing saliva and gastric secretions. This may have the 
further advantage of preventing gastroesophageal reflux, 
secondary esophagitis, and stricture, as we believe 
occurred in the first patient. 

A feeding jejunostomy tube is perhaps the easiest 
method to provide long-term nutrition to patients with 
antral obstruction, inasmuch as it has the advantages of 
simplicity and low cost when compared to total intravenous 
hyperalimentation. Restoration of nutrition and growth 
are prerequisites to gastrie reconstruction in such patients. 
Optimal timing for performing the gastrojejunostomy 
varies and should take into account the patient's nutri- 
tional status as well as the gastroscopic and radiologic 
appearance of the gastric fundus. In our experience, at 
least four to six months should elapse between the time of 
the initial ingestion and the gastrointestinal reconstruc- 
tion. Resection of the gastric antrum as a part of the 
reconstruction would appear to be advisable, because there 
is a signifieant risk of the development of malignant 
change in the retained chronically inflamed gastric 
remnant. Optimally, a Billroth I reconstruction would be 
preferred to the gastrojejunostomy used in the two present 
patients. ' 
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Preduodenal Portal Vein: Two Cases 
With Differing Presentation 


James C. Stevens, MD; Dunean Morton, MD; Ross McElwee, MD; Harold F. Hamit, MD 


e Preduodenal or precholedochal veins are rare develop- 
mental anomalies of considerable surgical importance. Injury to 
these structures because of failure to recognize them during 


operations for unrelated diseases may result in thrombosis or: 


hemorrhage. We recently encountered this anomaly twice, once 
in a newborn infant with duodenal obstruction and once in a 54- 
year-old woman undergoing cholecystectomy. The preduodenal 
vein was not the primary cause of obstruction in the infant, but 
injury to the previously unrecognized precholedochal vein in the 
woman resulted in a considerable loss of blood. Besides 
describing and illustrating these two cases, we also discuss the 
anatomy and the embryology of these structures and briefly 
review the patterns of 44 previously reported cases that we 
found. 
(Arch Surg 113:311-313, 1978) 


portal vein lying anterior (ventral) to the common bile 
duet and the duodenum is an uncommon congenital 
anomaly of considerable surgical importance. A preduode- 
nal location of the portal vein may result in devastating 
complications of intraoperative hemorrhage or thrombosis 
if the surgeon is not aware of the possible anatomic 
variation. Precholedochal portal veins occur in about three 
of 1,000 operations on the biliary tract,’ so most general 
surgeons should at some time encounter this condition. 


EMBRYOLOGY 


The portal venous system arises from two parallel vitel- 
line veins that drain the primitive yolk sac. Three cross 
channels connect the vitelline veins. In normal develop- 
ment, only the cephalad portion of the right vitelline vein, 
the middle (retroduodenal, retrocholedochal) eross channel, 
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and the caudad portion of the left vitelline vein persist, 
therefore forming a retroduodenal portal vein. The 
oceurrence of a preduodenal portal vein has been explained 
by persistence of the most caudad (preduodenal, prechole- 
dochal) anastomotic channel. 


ANATOMY 


About 50 cases have been described in which the portal 
vein lies anterior to the common bile duct, but has varying 
relations to surrounding structures. The most common 
variant, the preduodenal portal vein, has been reviewed 
recently by Braun et al,? who described 41 cases. Of these 
cases, nine involved adults and the remainder were infants 
who often also had associated duodenal obstruction. Addi- 
tional single cases of asymptomatic adult preduodenal 
portal vein were reported by Brook and Gardner' and 
Edelson.' One other pediatric case was reported recently by 
Lilly and Chondra.* Knight recorded a precholedochal 
portal vein that was met by a splenic and two mesenteric 
veins anterior to the pancreas and the duodenum. Persist- 
ence of both vitelline veins results in portal vein duplica- 
tion. In one ease a small normally situated portal vein was 


found to be associated with a large precholedochal portal — 


channel with multiple varicosities, and in another instance 
paired preduodenal veins were described as being joined by 
an anastomotic loop.' 

The purpose of this communication is to report two cases 
of preduodenal (precholedochal) portal vein. One case was 
the more classical presentation of an infant with associated 
duodenal obstruction; the second patient was found inci- 
dentally to have a preduodenal portal vein with an aneu- 
rysmal portion during cholecystectomy for cholelithiasis. 


REPORT OF CASES 


Case 1.—A term gestational female infant had no problem until 
36 hours of age when she began to vomit feedings. Physical 
examination revealed fullness only in her upper abdomen. The 
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Fig 1.—Case 1. Double bubble sign of duodenal obstruction in 
newborn. 
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— — Fig 3.—Case 1. Preduodenal portal vein in newborn with duodenal 
obstruction. 





abdominal roentgenogram showed the double bubble sign of 
duodenal obstruction (Fig 1). The finding was accentuated by 
R ; injecting air into the orogastric tube (Fig 2). At laparotomy and 
EC "^ gastrotomy, we were able to pass an F 16 catheter from the 
— . stomach into the duodenum and concluded that the duodenum was 
E " obstructed. Although there was an associated preduodenal portal 
~ — vein (Fig 3), it was not thought to be the primary cause of the 
- — duodenal obstruction. There was no other congenital anomaly in 
— — . the abdomen. A gastroduodenostomy was performed to bypass the 
duodenal obstruetion. 

3 Postoperatively, there was good return of intestinal function 
S after 21 days of parenteral alimentation. The only problems were 
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Fig 2.—Case 1. Accentuation of double bubble sign after injecting 
air into the orogastric tube. 


an unexplained hyperbilirubinemia to 11.8 mg/100 ml, which 
returned to normal levels spontaneously, and an anemia with a 
hemoglobin of 10.5 gm/100 ml, which also improved with time. 
Fiberoptic gastroscopy indicated no bleeding site in the operative 
area as a possible source of anemia. 

CasE 2.—A 51-year-old woman was hospitalized for evaluation of 
intermittent burning epigastric pain. She had no gastrointestinal 
obstructive symptoms. Physical examination showed a well- 
nourished woman in no distress. Findings from the abdominal 
examination and an upper gastrointestinal series were normal; 
and the oral cholecystogram showed good opacification of the 
gallbladder with multiple small calculi. During cholecystectomy, 
the mildly inflamed gallbladder was dissected from its fundus 
toward the common bile duct. As the cystic duct was bluntly 
dissected, free from what was thought to be the common bile duct, 
profuse bleeding occurred. | 

After a blood loss of 1,000 ml, proximal and distal control of a 
bleeding precholedochal portal vein was obtained (Fig 4). The vein 
coursed anterior to the duodenum and the common bile duct, 
completely obscuring the common bile duct and its junction with 
the cystic duct. Closer examination showed that the cystic duct ran 
posterior to a saccular aneurysm, 2 x 4 cm in greatest dimensions, 
arising from the precholedochal portal vein. The aneurysm had 
been torn during the dissection; the rent was repaired with a 
continuous 4-0 silk suture, and the cholecystectomy was completed. 
The remainder of the operative procedure and the postoperative 
course were uncomplicated. 


COMMENT 


We found only 44 cases of previously reported preduode- 
nal portal vein. The most common incidence is that of a 
newborn infant with duodenal obstruction secondary to 
intestinal malrotation, a duodenal diaphragm, or an 
annular pancreas. It is unlikely that the preduodenal 
portal vein itself could cause duodenal obstruction. 

Only 11 cases of preduodenal portal vein have been 
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Fig 4.—Case 2. Preduodenal portal vein with aneurysmal dilation. 
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reported in adults, and eight of the 11 ‘patients’ were 


asymptomatic. We found no report of aneurysm formation 
in a preduodenal portal vein. However, another variant of | 


this congenital anomaly in the portal venous system is not _ 


surprising. The aneurysmal portion can be explained on the 
basis of persistence of a portion of one of the anastomotic 
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branches of the two primitive vitelline veins. 

Probably many cases of preduodenal portal vein have not 
been recognized or have gone unreported. Awareness of 
the existence of these uncommon anatomic variants by the 
surgeon should enable him to avoid potential hazards 
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Dr Stevens and his a NE ER RRA two patients, an 
. the authors’ report of its incidence, that of "three of 1,000 


infant and an adult, with a very unusual anatomical variation of 


the portal vein: a preduodenal portal vein. This anatomical varia- 


tion of the position of the portal vein, which lies anterior to the 


duodenum and to the common bile duct, could represent a poten- - 


tially major surgical hazard. It is, therefore, a variant that should 
be brought to the attention of surgeons from time to time. 


Personally, I have never encountered this anatomic lesion inmy | 


rather extensive surgical experience dealing with the biliary tract 
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and pancreas duting the past 20 years. I would, therefore, question 


operations on the biliary tract.” Since only 50 cases have been 

previously described i in the surgical literature, it would seem that 
this i is, truly, an unusual variation in normal anatomy, but one of 
which. all surgeons should be aware. 
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: sigmoid Volvulus in the Young 








A Case Following Cesarean Section 


James K. Fuller, MD, Alberto J. Larrieu, MD 


e Sigmoid volvulus occurs more frequently in the younger 
patient than is presently thought. It is not infrequent in females. It 
usually presents with “colicky” abdominal pain, long-standing 
constipation or obstipation, and increasing distention of several 
days’ duration. A history of similar attacks strengthens the 
suspicion for this diagnosis. Abdominal x-ray films will usually 
reveal severe colonic dilation down to a low point in the sigmoid, 
without gas in the rectum. The classic “horseshoe” sign is 
seldom seen, but when present, strengthens the diagnosis. 
Surgical manipulation and pregnancy may be contributing 
factors. Treatment should be surgical unless contraindicated by 
specific circumstances. 

(Arch Surg 113:316-317, 1978) 


Ve of the sigmoid colon is a surgical emergency 
affecting the elderly. Recently, we diagnosed and 
treated a 26-year-old woman with this disorder following a 
cesarean section. We found four additional cases of 
sigmoid volvulus in patients under 30 years of age during a 
six-year span (1970 through 1976). This report includes a 
retrospective examination of the five patients (Table) and 
a review of the literature. 


REPORT OF A CASE 


A 26-year-old woman was seen on the second postpartum day 
following delivery by cesarean section. The pregnancy had been 
uneventful, without abdominal pain or constipation. She 
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Patient/Age, yr/Sex 
1/26/M 


Signs & Symptoms 

Colicky abdominal 
pain, obstipation, 
distention 









panitic 





2/16/F Colicky abdominal 
pain, obstipation, 
distention 

Colicky abdominal 
pain, obstipation, 
nausea, vomiting 












3/22/F 











4/25/F Abdominal pain, obsti- 


pation, distention tympany, de- 
creased bowel 


sounds 








5/26/F* Abdominal distention, 


obstipation, nausea generalized ten- 
derness, de- 
creased bowel 


sounds 


*Present case. 
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Five Cases of Sigmoid Volvulus in Patients Under 30 Years Old 


Physical Findings 
Moderate distention, 
tenderness in hy- 
pogastrium, tym- 








Moderate distention, 
diffuse tenderness 








Marked distention, 

tympany, diffuse ten- 
derness, hyperac- 
tive bowel sounds 


Marked distention, 





Massive distention, 


complained of increasing abdominal distention, obstipation, and 
nausea postoperatively. Physical examination revealed massive, 
generalized distention and tenderness. Bowel sounds were scat- 
tered and high-pitched. Radiologically, the colon was greatly 
distended, with gas to the midsigmoid. A sigmoidoscopic examina- 
tion revealed a narrow lumen at 16 cm. The scope could not be 
advanced further. Exploratory laparotomy showed a redundant 
sigmoid loop twisted 180° counterclockwise and entrapped 
between an enlarged uterus and the lateral wall of the abdomen. 
The volvulus was corrected, and a rectal tube passed to decompress 
the colon. Convalescence was uncomplicated and the patient was 
discharged on the sixth postoperative day. 


COMMENT 


Sigmoid volvulus is a recognized surgical emergency that 
usually occurs in the elderly. This entity has as its patho- 
genesis a congenital variant characterized by an abnor- 
mally redundant sigmoid loop. The fact that there is such 
an anatomic variant would lead one to think that this 
condition might occur at any time from infancy to old age. 
In the United States, however, the diagnosis is seldom 
made in patients under 30 years of age. 

Review of the recent literature reveals over 50 cases of 
sigmoid volvulus in young adults and children,"* the 
youngest being a 2-day-old infant. Wilke and colleagues* 
reviewed the literature up to 1974 and reported 12 cases 
occurring in infants and small children. Shepherd,’ in his 
own series of 272 patients with sigmoid volvulus, found 30 
patients under 30 years of age. More recently, nine 
patients with recurrent sigmoid volvulus under age 35 were 
reported on by Sturzaker and colleagues." 





Possible Associated 
Factors 


Chronic constipa- 
tion, laxative user, 

similar episodes 

previously 


Several similar epi- 
sodes previously 






Treatment 
Sigmoid colectomy 


Radiologic Findings 
Massively dilated co- 
lon with a red un- 

dant sigmoid 



















Classic '"horseshoe" 
shape of sigmoid 
volvulus 


Reduced with sig- 
moidoscope & 
rectal tube placed 

Possible small bowel Mentally retarded, Exploratory laparot- 
obstruction or par- constipation omy with detor- 
alytic ileus sion 
























Multiple dilated co- Left hemicolectomy 


lonic loops 


Mentally retarded, 
constipation, mul- 
tiple previous sim- 
ilar episodes, sei- 
zure disorder 


2 days after cesa- 
rean section 












Massively dilated co- Exploratory lapa- 
lon with no gas rotomy with detor- 
distal to midsig- sion & placement 


moid of rectal tube 
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Fig 1.—Classic “horseshoe” shape seen with sigmoid volvulus. 


Our own series of five patients confirms the reports of 
these investigators and further describes this entity 
(Table). Four of the five patients in our series were 
females. Sturzaker and colleagues,’ in their series of nine, 
included six females. However, Shepherd; in his extensive 
series, concluded that it is most commonly seen in males. 
Though our series and that of Sturzaker and colleagues* are 
small, perhaps the female presents at an earlier age than 
the male. Two of the females were mentally retarded and 
one also had a seizure disorder. No other abnormalities 
were present in our series. In all but one patient, a three to 
5-day history of "colicky" abdominal pain, obstipation, and 
slowly increasing abdominal distention was present. Only 
one had nausea and vomiting. 

The case presented here is especially worth mentioning, 
because it represents the first known report of sigmoid 
volvulus occurring following a cesarean section. This is 
probably the result of a combination of surgical manipula- 
tion and an enlarged uterus that mechanically compressed 
and caused an already congenitally redundant sigmoid 
colon to rotate 180° and impede its spontaneous detor- 
sion. 

Kerry and Ransom,’ in their series of 81 patients, found 
six patients (8%) with colon volvulus in the early postoper- 
ative period and five (7%) with colon volvulus associated 
with pregnancy. Unfortunately, their report does not 
contain any details about their patients. 

Chronie constipation and laxative use are well-known 
contributing factors to volvulus and were seen in three of 
our patients. Physical findings most commonly include 
abdominal distention, tympany, and generalized tender- 
ness. These were seen in all five of our patients. 
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Fig 2.—Dilated colon and small bowel in patient with sigmoid 
volvulus found at operation. 


Roentgenograms showed the classic “horseshoe” defor- 
mity of sigmoid volvulus in only one of our patients (Fig 1). 
Others showed only generalized colonic dilation, with or 
without a visible redundant sigmoid loop or combined 
colonie and small bowel dilation and were often described 
by the radiologist as possible paralytic ileus (Fig 2). 
Perhaps the classic roentgenographic signs were less 
common in the younger patients. 

Treatment of this entity requires immediate decompres- 
sion. Passage of the rigid proctosigmoidoscope or rectal 
tube may be effective. Recently, Ghazi and colleagues* 
used the flexible fibroptie colonoscope for decompression. 
If attempts at decompression are successful, elective 
surgical treatment may be undertaken at a later date. 
Staged management significantly lowers operative mor- 
tality and is frequently indicated because of recurrence of 
the volvulus. If nonoperative decompression is not success- 
ful, then emergency resection is indicated. 
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Oncocytoma of the Parotid Gland 
With Malignant Change 


Winston Chu, MD, Joseph G. Strawitz, MD 


* We report on a patient with preinvasive malignant change in 
an oncocytoma of the right parotid gland. Histologic transition 
from benign morphology to malignant cellular atypia, to our 
knowledge described only once previously in the literature, was 
present. Satisfactory results from wide surgical resection and 
postoperative radiotherapy in our patient serve as additional 
experience in the treatment of this rare malignancy. 

(Arch Surg 113:318-319, 1978) 


ncocytes are large epithelial cells densely filled with 
acidophilic granules under the light microscope and 
rich in mitochondria and enzymes on electron-microscopic 
and histochemical studies." These cells are commonly 
present in the parotid salivary gland, but they have been 
observed in other major and minor salivary glands; in the 
mucous glands of the larynx, trachea, bronchi, and esopha- 
gus; in the lacrimal glands; in the nasal mucous membrane; 
in the thyroid, parathyroid, and pancreas; in both lobes of 
the hypophysis; in testicle and fallopian tubes; in the liver; 
and in the stomach. Morphologically, oncocytes are very 
much alike, regardless of their tissue of origin, and it is 
almost impossible to identify the parent organ of a tumor 
composed only of oncocytic cells. 
Neoplastic oncocytomas are uncommon? and malignant 
oncocytomas are very rare. Only 16 documented cases have 
been reported in the literature," and we present an 
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example of a rare tumor treated satisfactorily by surgical 
resection and postoperative radiotherapy. Our patient's 
tumor also showed areas of benign adenoma coexisting 
with and merging into areas of atypia and frank malig- 
nant change, features that to our knowledge have been 
observed only once previously." 


REPORT OF A CASE 


A 66-year-old man was admitted to the American Oncologic 
Hospital, Fox Chase Cancer Center, on Sept 28, 1976, with a 
swelling of the right parotid region of 1% years’ duration. He had 
noticed a gradual increase in the size of the swelling, but did not 


Oncocytoma showing nuclear pleomorphism and atypia with 
fibrous septa dividing tumor into pseudolobular formation. Scat- 
tered mitotic figures are seen (original magnification x 100). 
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complain of any associated symptoms. Physical examination 
revealed a mass occupying the right parotid region, measuring 
3.0 X 3.0 cm, and displacing the lobule of the right ear upwards 
and backwards. The firm, nontender mass was not mobile and 
seemed to be incorporated within the superficial lobe of the 
parotid gland. Weakness of the facial nerve function was not 
detected and there was no cervical lymphadenopathy. 

A needle biopsy of the mass was done on the day of admission 
and a histologic study revealed the presence of clusters of onco- 
cytic cells embedded in a fibrocollagenous tissue matrix. At 
operation on Sept 30, 1976, the mass was found to be within the tail 
of the superficial lobe of the parotid gland. The mass was also 
found to be firmly adherent to the surrounding tissues, including 
the sternocleidomastoid muscle. A right-sided superficial paroti- 
dectomy and wide excision of grossly involved connective tissue 
and muscle was done, with facial nerve preservation. The patient’s 
postoperative course was satisfactory and a 5,200-rad course of 
radiation therapy was given to the right parotid region with a 
cobalt unit through two angled fields. Follow-up examinations 
performed nine months later revealed no evidence of regional or 
distant metastases. 

Histologic study of the surgical specimen showed large cells 
with intensely acidophilic granular cytoplasm. The nuclei were 
small and regular in most areas, but merged into other areas, with 
nuclei exhibiting varying degrees of pleomorphism with hyper- 
chromatic, bizarre forms containing prominent nucleoli. Infre- 
quently mitotic figures were seen (Figure). Also noted were foci of 
hemorrhage, hemosiderin-laden macrophages, and chronic inflam- 
matory cells. No cystic areas were seen within the tumor, which 
was well encapsulated. However, thin fibrous connective tissue 
septa were noted, dividing the tumor into several ill-defined 
lobules. No PAS-positive material was found in these cells, essen- 
tially eliminating acinie cell tumors as a differential diagnosis. A 
parotid lymph node in the specimen showed reactive histiocytosis. 
The diagnosis was oncocytoma of the right parotid gland with 
malignant change. 


COMMENT 


The origin of oncocytes are thought to be the multipoten- 
tial cells of the intercalated ducts, evidenced by the tran- 


sition of small basophilic cuboidal lining cells into swollen 
acidophilic granular cells. Bauer and Bauer? believe that 
the process is an alteration of the cytoplasm that trans- 
forms ductal cells to acidophilic granular cells capable of 
multiplication and formation of benign and malignant 
tumors. However, Buxton et al^ in examining their nine 
patients with malignant oncocytoma, could not demon- 
strate the transition stages from the benign adenoma to 
the malignant carcinoma. Mair and Johannessen,” in their 
case report, observed areas of transition of large, granular, 
eosinophilic cells to atypical cells, with loss of eosinophilic 
staining and definite malignancy. 

The cells of malignant oncocytoma provoked a scirrhous 
or desmoplastic reaction in the stroma in some instances in 
the series of Buxton et al.* Although invasion was not seen 
outside the capsule in our patient, the cellular morphology 
and the fibrous stromal reaction present suggests a prein- 
vasive stage of malignant change in an oncocytoma. 
Unfortunately, all of the patients reported on in the 
literature had invasive disease and almost all patients had 
metastatic disease either in the regional lymph nodes or at 
a distant site. 

Therapeutic experience is limited in this malignancy 
because of its rarity and we outline our experience as a 
contribution to the literature. A preoperative diagnosis of 
malignancy in an oncocytoma is difficult, even in spite of a 
needle biopsy in our patient. The primary treatment is 
wide excision and the extent of resection should be based 
on the operative finding of facial nerve involvement or 
invasion of surrounding tissue by the tumor. Postoperative 
radiation therapy has been recommended for other parotid 
malignancies” and although radiotherapeutic experience is 
lacking in this particular tumor, we elected to treat our 
patient in this way. Regular follow-up examinations are 
recommended and a radical neck dissection should be 
performed when regional lymph node metastases are 
detected. 
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James May, FRACS, Michael Stephen, FRACS 


e Formation of an aneurysm in a Dacron graft is a rare 
complication. It usually occurs within two years from operation. 
Most cases take the form of a generalized dilation. Multiple 
saccular aneurysms developed in a patient with a Dacron velour 
graft. The cause of the complication is not always clear, but 
multiple defects in the construction of the Dacron graft seemed 
the most likely cause in this case. 

(Arch Surg 113:320-321, 1978) 


je bis dilation of Dacron grafts has been reported 
previously. To our knowledge, formation of aneu- 
rysm in the newer warp-knitted Dacron velour graft has 
not been described, nor has the development of multiple 
aneurysms in a single graft been reported. Since velour 
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Fig 1.—Pulsatile swelling on medial aspect of right thigh 18 months after surgery. 


Fig 2.—Right femoral arteriogram of multiple aneurysms along the graft. 
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Multiple Aneurysms in Dacron Velour Graft 


grafts are being used with increasing frequency, we - 
believe it is important to record this potential hazard. 


REPORT OF A CASE 


A 59-year-old man had an acutely ischemic right limb nine 
months after a femoropopliteal vein bypass had been performed 
for calf claudication. Arteriography confirmed occlusion of the 
graft. The saphenous vein from the left limb was removed but 
found to be unsuitable for a vein graft. A piece of 8-mm Dacron 
internal velour graft was anastomosed proximally to the right 
common femoral artery and distally to the lower popliteal artery. 
The graft was preclotted with blood before beginning heparin 
therapy for systemic effect. The patient received 3,500 units of 
heparin sodium and this was not reversed at the completion of the 
procedure. Pain that oecurred while the patient rested was 
relieved and the posterior tibial pulse returned to the ankle. 

The patient was seen at follow-up one year later. He was free of 
symptoms and no abnormality was noted in his right leg. 
However, 18 months after his second operation a pulsatile swelling 
was noted in the midthigh along the course of the Dacron graft 
(Fig 1). This was originally thought to be a foreign body reaction 
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Fig 3.—External appearance of excised graft with multiple aneu- 
rysms. 


to the graft. After three months of observation, findings from a 
femoral arteriogram demonstrated that the palpable swelling was 
aneurysmal and, in addition, numerous other aneurysms were 
present along the course of the graft (Fig 2). 

The graft was explored and replaced with a new Dacron velour 
graft. There was no evidence of infection and bacteria cultures 
were negative. Upper and lower anastomoses showed no evidence 
of false aneurysm formation. The specimen had numerous saccular 
aneurysms of varying sizes up to 2 cm in diameter. There was no 
generalized dilation of the graft (Fig 3 and 4). The patient had a 
myocardial infarction in the postoperative period and died shortly 
after leaving the hospital. 


COMMENT 


In 1962, Knox' reported a case of aneurysmal dilation in 
a femoral Dacron prosthesis. The graft was of the woven 
taffeta, calendered Dacron type and of low porosity. It had 
been implanted 5!? years previously. Wesolowski et al: 
reported a similar generalized enlargement in a femoral 
graft. The material was knitted Dacron and the dilation 
occurred three months after insertion. Cooke et al 
reported three cases of generalized aneurysmal dilation 


oceurring in Dacron aortic prostheses. This was the first 


occasion of a documented complication in nonperipheral 
grafts. All three grafts were knitted Dacron and dilation 


Fig 4.—Internal appearance of excised graft with multiple false 
aneurysms. 


was detected at two years, five months, and seven months, 
respectively. Ottinger et al‘ described 11 patients with 
interstitial hemorrhage, dilation, or both that occurred in 
ultralightweight knitted Dacron prostheses. 

The subject of this article differs from the aforemen- 
tioned in that there were multiple breaches in the Dacron 
with apparently normal areas of knitted Dacron between. 
Orringer et al* reported the development of a single 
saccular false aneurysm through a 1.5-mm defect in an 
"ultra light" knitted Dacron axillary-to-femoral artery 
graft. 

The cause of multiple aneurysm formation in the present 
velour graft seems most likely to be a basic defect in the 
graft. Orringer et al? have suggested accidental trauma at 
the time of insertion. This seems unlikely in view of the 
multiple nature of the aneurysms and the absence of any 
unusual bleeding through the graft at the time of inser- 
tion. Faulty preoperative handling has also been suggested 
by Cooke et al* as a possible cause of graft failure. The 
velour graft was used from its original sterile pack and had 
not been subjected to subsequent sterilization. The nega- 
tive bacteria cultures and absence of secondary hemor- 
rhage makes infection an unlikely cause. 
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Amebic Peritonitis Following Rupture 


of an Amebie Liver Abscess 


Successful Treatment of Two Patients 


Richard J. Wallace, Jr, MD; Stephen B. Greenberg, MD; Jeffrey M. Lau, MD; 
William P. Kalchoff, MD; David E. Mangold, MD; R. Russell Martin, MD 


We present two successfully treated cases of amebic periton- 
itis. Acute peritonitis secondary to intra-abdominal rupture of an 
amebic liver abscess is an infrequent but serious complication of 
invasive amebiasis. Its diagnosis should be considered in 
anyone with a suspected liver abscess, jaundice, or diarrhea in 
whom peritonitis develops. This diagnosis should be further 
suggested in the United States if the patient is a male and is of 
Mexican origin in areas where this racial group constitutes the 
majority of cases of amebic disease. Use of radioisotope liver 
scans and the demonstration of serum precipitins to Endamoeba 
histolytica may provide rapid evidence of invasive disease, 
although surgical intervention is often necessary to make a 
specific diagnosis. Emetine hydrochloride alone or followed by 
metronidazole combined with surgical drainage is the current 
treatment for amebic peritonitis. 

(Arch Surg 113:322-325, 1978) 


di he major complications of amebic liver abscess include 
secondary bacterial infection, gastrointestinal hemor- 
rhage, hematogenous dissemination, and rupture of the 
abscess into the thoracic or abdominal cavity." Many of 
the reports in the literature have emphasized the clinical 
findings and presentation of pleuropulmonary or pericar- 
dial involvement. Amebie peritonitis following intra- 
abdominal rupture is less well appreciated, but equally as 
serious. In one collective series of over 1,000 patients with 
hepatie amebiasis, the incidence of this latter complication 
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was 6%.’ In Ochsner's and DeBakey's series, it was 9%. The 
mortality in diagnosed cases has usually ranged from 50% 
to 80%, although many cases are not suspected and are 
misdiagnosed during life.^*" In three recent series of 
amebic liver abscess, rupture into the peritoneal cavity was 
the most common cause of death at postmortem examina- 
tion.' !^ '! 

We recently encountered two patients with amebic 
peritonitis secondary to rupture of an undiagnosed liver 
abscess. Both patients survived with medical and surgical 
intervention. Because this entity is so infrequently encoun- 
tered in the United States, these cases and a clinical 
discussion of this complication of hepatic amebiasis are 
presented. 


REPORT OF CASES 


Case 1.—A 37-year-old Latin-American man was admitted to the 
Ben Taub General Hospital on July 14, 1976, complaining of fever 
and dark urine for seven days and one day of intermittent right- 
sided abdominal pain. The patient had moved to the United States 
from Mexico two months prior to admission. He denied any 
previous history of liver disease, abdominal pain, or recent diar- 
rhea. Physical examination on admission revealed a well-devel- 
oped, well-nourished man who appeared to be moderately ill. His 
temperature was 36.6 C, pulse rate was 90 beats per minute, and 
respiratory rate was 20/minute. There was a mild scleral icterus. 
The lung fields were clear to auscultation. 

The liver edge was palpable 6 cm below the right costal margin 
and was exquisitely tender. The abdomen was distended with 
decreased bowel sounds and there was moderate tenderness with 
guarding in the right lower quadrant. Laboratory data on admis- 
sion included a hematocrit level of 40%, a WBC count of 18,500/cu 
mm, and a normal urinalysis except for the presence of bilirubin. 
The serum electrolyte level was within normal limits. The blood 


Amebic Peritonitis—Wallace et al 





Case 1. Anterior (left) and lateral (right) views of technetium Tc 99m sulfur colloid scan of liver showing inferior location of amebic 


abscess frequently found in cases of intraperitoneal rupture. 


urea nitrogen level was 38 mg/100 ml, amylase, was 70 units/100 
ml; total bilirubin, 3.2 mg/100 ml; alkaline phosphatase, 234 IU; 
lactic dehydrogenase, 587 IU; serum glutamic oxaloacetic acid, 80 
IU; total serum protein, 7.4 gm/100 ml; serum albumin, 3.3 gm/100 
ml; and a test for hepatitis B surface antigen was negative. A 
chest roentgenogram showed poor inspiratory effort with 
evidence of atelectasis at both bases. Abdominal roentgenograms 
demonstrated scattered loops of small bowel and a ground glass 
appearance of ascites. 

The admitting clinical impression was acute cholecystitis. The 
patient continued to have episodes of right lower quadrant 
abdominal pain over the next 24 hours. On July 15, his clinical 
condition deteriorated. He was disoriented, had a temperature of 
38.3 C, a pulse rate of 160 beats per minute, and increasing right 
upper quadrant tenderness with guarding. An exploratory lapa- 
rotomy was performed and revealed a ruptured abscess of the 
inferior portion of the right lobe of the liver. Yellowish-white, 
odorless fluid was found in both the peritoneal cavity and draining 
from the abscess cavity. The abdomen was lavaged and drains 
were inserted into the liver abscess as well as the liver bed. Gram 
stains of an aspirate of the liver abscess revealed few inflamma- 
tory cells, with no bacteria seen. Examination of a biopsy specimen 
of the liver abscess wall, as well as the wall of the appendix 
(removed incidentally), revealed numerous trophozoites of Enda- 
moeba. histolytica. 

Postoperatively, the patient was started on a regimen of 
emetine, 65 mg/day intramuscularly; clindamycin phosphate and 
gentamicin sulfate were given for 48 hours, until the bacterial 
cultures returned as no growth. He was treated for six days with 
emetine hydrochloride, at which time he was feeling well and able 
to take fluids. Emetine therapy was discontinued and he was given 
an additional six days of therapy with metronidazole, 750 mg 
orally three times a day. He was discharged on July 27, 1976. A 
radioisotope scan of the liver demonstrated the inferior wall 
abscess (Figure), which then decreased in size on serial scans over 
the next six months. 
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The patient was asymptomatic on his last clinic visit, on Feb 9, 
1977, although the liver scan was still abnormal. A serum sample 
from admission had an indirect hemagglutination (IHA) titer to E 
histolytica of 1:2,048. 

CasE 2.—A 36-year-old, previously healthy Latin-American man 
was admitted to the Ben Taub General Hospital on Dee 2, 1976, 
with a one-day history of severe right lower quadrant abdominal 
pain. The patient was a resident of the United States, but made 
frequent trips to Mexico, where he stayed for as long as two to six 
months. He had felt well until ten days prior to admission, when 
fever, malaise, and right shoulder pain developed. A physician told 
him he had the “flu” and he was begun on tetracycline therapy. 
The fever continued and several days later, watery diarrhea 
developed that continued to the time of admission. There was no 
history of nausea, vomiting, previous episodes of diarrhea, or 
history of liver disease. 

Physical examination on admission revealed a well-developed, 
well-nourished man with abdominal pain. His temperature was 
37.7 C, pulse rate was 85 beats per minute, and blood pressure was 
normal. The sclera were anicteric. The lungs were clear to 
auscultation. Examination of the abdomen revealed generalized 
tenderness with guarding, with the greatest tenderness in the 
right lower quadrant. Bowel sounds were markedly diminished. 
The WBC count was 20,900/cu mm; the hematocrit level, 42%: and 
a urinalysis was normal. A chest roentgenogram showed a prob- 
able right pleural effusion with elevation of the right hemidia- 
phragm. The admitting diagnosis was acute appendicitis. 

An exploratory laparotomy revealed a ruptured hepatic abscess 
in the superior portion of the right lobe, with the abdomen filled 
with chocolate-colored paste-like fluid. The abscess and abdomen 
were drained and drains were placed within the abscess cavity and 
the area surrounding the hepatic bed. The fluid aspirated from the 
liver abscess was odorless, and Gram stain revealed a few white 
blood cells, but no bacteria. The patient was begun on a regimen of 
emetine, 65 mg intramuscularly, clindamycin, and gentamicin. A 
serum sample for precipitins to E histolytica were positive by 
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counterimmunoelectrophoresis. 

A histologic section of the abscess wall revealed only necrotic 
debris and acute inflammatory cells. There was inadequate liver 
tissue present for evaluation of amebic involvement. Bacterial 
cultures of the abscess and peritoneal fluid were negative, so the 
clindamycin and gentamicin therapy was discontinued after 48 
hours. The patient did well, and after six days of emetine his drug 
regimen was changed to metronidazole, 750 mg orally three times 
per day for an additional eight days. 

Liver function tests on the third hospital day showed the 
following levels: bilirubin, 0.8 mg/100 ml; alkaline phosphatase, 
262 IU; serum glutamic oxaloacetic acid, 104 IU; lactate dehydro- 
genase, 213 IU; total protein, 6.2 gm/100 ml; and albumin, 2.7 gm/ 
100 ml. A radioisotope liver scan revealed filling defects in both 
the superior and inferior portions of the right lobe. The patient 
was discharged on the 14th hospital day and when last seen three 
months later, he was asymptomatic and his liver scan was only 
minimally abnormal. A serum sample from admission showed an 
IHA titer to E histolytica of 1:4,096. 


COMMENT 


Amebic peritonitis may develop in symptomatic or 
asymptomatic patients with liver abscess, or even in those 
who are undergoing antiamebic therapy. A syndrome of 


. abdominal pain of "prerupture" has been described that 


may precede the development of peritonitis." Clinical 
findings following amebie rupture usually include general- 
ized peritonitis, abdominal distention, increasing fever, 
and often, shock.’ The board-like rigidity of a surgical 
abdomen may be absent, however." The development of 
peritoneal adhesions around the abscess prior to rupture 
may result in a much more localized process. An enlarged, 
tender liver, jaundice, altered mental status, a current or 
recent history of diarrhea, and a raised, immobilized right 
hemidiaphragm have been observed as symptoms and 


‘signs that should suggest an amebic etiology of the peri- 


tonitis.^ Kapoor et al" noted that they had not seen 
peritonitis as a complication of bacillary dysentery, and the 
combination of dysentery and peritonitis in India called for 
emetine therapy, even if the stools were negative for E 
histolytica. 

Amebic liver abscess is almost exclusively a disease of 
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Drug Therapy 
Emetine hydrochloride 1 
Emetine & chloroquin hydrochlo- 5 






Dehydroemetine, emetine, & chlo- 6 


Metronidazole, emetine, & chloro- 4 






cee 4 


Fn 


No. of 


Survivors Comments 





All had generalized peritonitis with single 
abscess 


13 One-third had jaundice, multiple ab- 
scesses found in 13 at autopsy 


Monga et al,” 1976 11 Emetine 7 3 of 4 deaths associated with jaundice 


Datta et al,” 1973 4 Emetine, chloroquin, & metronida- 0 All patients had jaundice 
zole 


1 T 
3 2 of 3 survivors had localized peritonitis 
1 





men, as they make up over 90% of the published cases.“ The 
reason for this strong sex predilection is unknown, but it is 
a useful diagnostic point in the consideration of hepatic 
amebiasis. 

A Spanish (Mexican) surname or recent travel to Latin 
America are important additional factors that should 
suggest amebiasis in areas of the United States with large, 
mobile populations of Mexican-Americans. In California, 
for example, these factors are present in more than 90% of 
cases of amebic liver abscess.'''^ Both of our patients were 
of Mexiean origin and had recently travelled to Mexico, 
findings that have been noted in most of the other patients 
with amebic liver abscess seen at this hospital in the past 
few years. (Amebiasis is endemic in the United States, 
however, and in other parts of the country with different 
racial make-up these epidemiological factors are much less 
important.) '^ 

The best laboratory tests for evaluation of hepatic 
amebiasis and its complications are serum serologies and 
the liver scan. A rapid serologic test for serum precipitins 
to E histolytica is currently available using a commercial 
test kit with either agar gel diffusion or counterimmuno- 
electrophoresis (CIE). Precipitins appear to be as sensitive 
and specifie as the indirect hemagglutination test gener- 
ally available only through the Center for Disease Control, 
Atlanta, and can be obtained much more rapidly." (The 
CIE takes only one hour to perform.) Both tests are 
positive in more than 90% of cases of amebic liver abscess." 
Serum precipitins to E histolytica were present in both 
these patients and might have given a clue to the diagnosis 
if obtained prior to surgery. An additional laboratory aid to 
the diagnosis of amebie peritonitis is the radioisotope liver 
scan, which should demonstrate a filling defect in the liver, 
usually on the inferior surface. 

Unlike the superior location of most amebic liver 
abscesses, those that rupture to produce amebic peritonitis 
usually involve the inferior surface of the liver.*^ Abscess- 
es of the left lobe have a greater propensity for intra- 
abdominal rupture (30% to 50%),'*'* but most cases occur on 
the right side because of the more frequent involvement of 
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that lobe by amebiasis. 
The optimal therapy of amebic peritonitis is E 


Some early authors,” including Ochsner and DeBakey,’ s 


recommended medical management consisting of emetine 


and needle aspiration of the peritoneal fluid (unless 


secondary bacterial infection was present). Fewer than ten 
cases treated in this manner, however, have been well 
documented in the literature." Many patients have 
undergone exploratory laparotomy for diagnostic purposes 


(as was the case with our two patients), with subsequent™ 


drainage of the abscess and peritoneum. In one series from 
india (where amebiasis is highly endemic), over two thirds 


of the patients underwent exploratory laparotomy to 


obtain a diagnosis." 


Because amebic liver abscess is not a common disease in- 
the United States, a preoperative diagnosis in patients 
such as these may be very difficult. Most recent authors. 
have utilized surgical drainage combined with emetine or - 
metronidazole as the preferred treatment for amebic peri- | 


tonitis following a rupture of a liver abscess. A review of 
[Ow Syndromes of "pre-rupture" and intraperitoneal rupture. Br J Surg 59:179- 


the major series o; surgically treated patients is presented — B1 1972. 


The overall mortality remains high, 
however (49%), vith generalized peritonitis, jaundice, and | 


in the Table." 


the presence of multiple abscesses being especially poor 
prognostic signs.*- ^*^? 

Metronidazole is the drug of choice to treat amebic liver 
abscess in the United States, and is preferred over emetine 
and dehydroemetine because of lesser toxicity. 


time metronidazole can be instituted. This regimen plus 


surgical drainage was used successfully in both of our 


patients. 


This study was supported by grant AI-00446 from the National Institutes 
of Health. Dr Martin is a recipient of National Institutes of Health Career 


Development award AI-70335. 


Roy Hopfer, MD, of M. D. Anderson Hospital and Tumor Institute, 


Houston, performed the counterimmunoelectrophoresis serological test for 
amebiasis in these patients. The indirect hemagglutination tests were 
performed at the Center for Disease Control, Atlanta. 


Nonproprietary Names and Trademarks of Drugs 


Chloroquin hydrochloride—Aralen. 
Clindamycin—Cleocin. 

Gentamicin sulfate—Garamycin. 
Metronidazole— Flag yl. 
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* Although 
parenteral metronidazole has been used to treat hepatic - 
amebiasis," it is not yet available in this country. There- 
fore, early in the postoperative period, patients should | 
receive emetine, dehydroemetine, or chloroquin hydrochlo- — 
ride parenterally until oral drugs can be given, at which 
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(DISODIUM CARBENIGILLIN) 


Hm, 2-9m, 3-0, and 10-0m vials 


for treatment of 





infections due to anaerobes’ 
and gram-negative aerobes 





with one antibiotic 





"susceptible strains of indicated organisms 


Indications: Primarily for treatment of infections due to susceptible strains of 
Pseudomonas aeruginosa, Proteus species (particularly indole-positive strains), 
and certain Escherichia coli. Clinical effectiveness has been demonstrated in the 
following infections when due to these organisms: Severe systemic infections 
and septicemia, including meningitis due to Hemophilus influenzae; genitouri- 
nary tract infections including those due to Neisseria gonorrhoeae, Enterobacter, 
and Streptococcus faecalis (enterococcus); acute and chronic respiratory infec- 
tions (though clinical improvement has been shown, bacteriologic cures cannot 
be expected in patients with chronic respiratory disease and cystic fibrosis): 
soft-tissue infections. Also indicated in the following infections due to suscep- 
tible anaerobic bacteria: Septicemia; lower respiratory tract infections such as 
empyema, anaerobic pneumonitis and lung abscess; intra-abdominal infections 
such as peritonitis and intra-abdominal abscess (typically resulting from 
anaerobic organisms resident in the normal gastrointestinal tract); infections of 
the female pelvis and genital tract such as endometritis, pelvic inflammatory 
disease, pelvic abscess and salpingitis; skin and soft-tissue infections. 
Although indicated primarily in gram-negative infections, activity against gram- 
positive organisms should be kept in mind when both gram-positive and gram- 
negative organisms are isolated (see Actions). 

In infections due to certain susceptible strains of Ps. aeruginosa, clinical 
efficacy may be enhanced by combined therapy with gentamicin sulfate in full 
therapeutic dosages (see gentamicin sulfate package insert). 

NOTE: During therapy sensitivity testing should be repeated frequently to detect 
the possible emergence of resistant organisms. 

Actions: Organisms found to be susceptible /? vitro include: GRAM-NEGATIVE 
ORGANISMS — Ps. aeruginosa, Proteus mirabilis, Pr. morgani, Pr. rettgeri, 
Pr. vulgaris, E. coli, Enterobacter spp, Salmonella spp, H. influenzae, Neisseria 
spp, Bacteroides spp, and Fusobacterium spp. 

GRAM-POSITIVE ORGANISMS — Staphylococcus aureus (non-penicillinase pro- 
ducing), Staph. albus, Diplococcus pneumoniae, beta-hemolytic streptococci, 
Str. faecalis, Clostridium spp, Peptococcus spp, and Peptostrep- 
tococcus spp. 

In vitro synergism between Geopen and gentamicin sulfate has 


with a cephalosporin. Before therapy with a penicillin, careful inquiry should be 
made concerning previous hypersensitivity reactions to penicillins, 
cephalosporins, and other allergens. If an allergic reaction occurs, appropriate 
therapy should be instituted and discontinuance of carbenicillin therapy 
considered, unless the infection is life threatening and only amenable to car- 
benicillin therapy. The usual agents (antihistamines, pressor amines, and corti- 
costeroids) should be readily available. 

SERIOUS ANAPHYLACTOID REACTIONS REQUIRE IMMEDIATE EMER- 
GENCY TREATMENT WITH EPINEPHRINE. OXYGEN AND INTRAVENOUS 
CORTICOSTEROIDS SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Usage in Pregnancy: Safety for use in pregnancy has not been established. 
Precautions: As with any other potent agent, it is advisable to check periodically 
for organ-system dysfunction, including renal, hepatic, and hematopoietic 
systems, during prolonged therapy. Emergence of resistant organisms, such as 
Klebsiellaspp and Serratiaspp, which may cause superinfection, should be kept in 
mind. Each gram contains 4.7 mEq sodium; in patients where sodium restriction 
IS necessary, such as cardiac patients, periodic electrolyte determinations and 
monitoring of cardiac status should be made. In a few patients receiving high 
doses, hypokalemia has been reported; periodic serum potassium determinations 
should be made and corrective measures should be implemented when necessary. 
As with any penicillin preparation, an allergic response, including anaphylaxis, 
may occur, particularly in a hypersensitive individual. Cases of gonorrhea with a 
suspected primary lesion of syphilis should have darkfield examinations before 
treatment. In all other cases where concomitant syphilis is suspected, monthly 
serological tests should be made for a minimum of 4 months. 

Intramuscular injections should be made well within the body of a relatively 
large muscle (not into the lower and mid-third of the upper ud and aspiration 
is necessary to help avoid inadvertent injection into a blood vessel. Intravenous 
infusion should be given as slowly as possible. Reconstituted solution should 
be discarded after 24 hours if stored at room temperature, after 72 hours if 
refrigerated. The maximum recommended dose is 40 gm per day; 
intramuscular injections should not exceed 2 gm per injection. 


Adverse Reactions: Hypersensitivity Reactions— Skin rashes, 


been demonstrated for certain strains of Ps. aeruginosa. — E "ecc pruritus, urticaria, drug fever, and anaphylactic reactions. Gastro- 
Some newly emerging pathogenic strains of Herellea, Mima, = Geopen intestinal Disturbances—Nausea. Hemic and Lymphatic 
Citrobacter, and Serratia have also shown jn vitro susceptibility. — $m. disodium” Systems— Anemia, thrombocytopenia, leukopenia, neutropenia, 
Not stable in the presence of penicillinase. Most Klebsiella = ate and eosinophilia. Blood, Hepatic, and Renal Studies— SGOT and 
species are resistant. Some strains of Pseudomonas have “eee >: SGPT elevations have been observed, particularly in children. To 


developed resistance fairly rapidly. 

Contraindications: Known penicillin allergy. 

Warnings: Serious and occasional fatal hypersensitivity 
(anaphylactic) reactions have been reported in patients on — 
penicillin therapy. These reactions are more apt to occur in in- EUR 
dividuals with a history of sensitivity to multiple allergens. = 
Observe patients with renal impairment for bleeding manifesta- 

tions and adhere strictly to dosage recommendations; if bleeding 
manifestations appear, discontinue antibiotic and institute ap- 
propriate therapy. 

Individuals with history of penicillin hypersensitivity reactions 

have experienced severe hypersensitivity reactions when treated 
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date, no clinical manifestations of hepatic or renal disorders have 
been demonstrated. CWS—Convulsions or neuromuscular ir- 
ritability could occur with excessively high serum levels. Other— 
Pain at the site of injection, rarely accompanied by induration; in 
uremic patients receiving high doses (24 gm/day), hemorrhagic 
manifestations associated with abnormalities of coagulation 
$$ tests, such as clotting and prothrombin time. Vein Irritation and 
; Phlebitis— Particularly when undiluted solution is injected directly 
into the vein. 
How Supplied: Available in 1-gm, 2-gm, 5-gm, and 10-gm vials. 
o prescribing or administering, see package circular 
or PDR. 





ROeRIG Pfizer) A division of Pfizer Pharmaceuticals New York, New York 10017 


ANTISEPTIC 
SECURITY 


in scrubbing and 
prepping 


For surgeons, nurses and patients 
the prompt, broad-spectrum action 
of BETADINE Microbicides 
provides topical antiseptic security. 


BETADINE Surgical Scrub, for 
scrubbing by the surgical team and 
for optimal skin degerming in 
prepping the patient...promptly 
achieves full microbicidal effect with 
each usage...(in the rare instance 
of local irritation or sensitivity, 
discontinue use in the individual). 


BETADINE Solution or BETADINE 
Aerosol Spray, to enhance antisepsis 

in prepping after initial use of 
BETADINE Surgical Scrub. BETADINE 
Solution and BETADINE Aerosol Spray 
are film-forming...activeinthe presence 
of blood, pus and serum...help 
maintain postoperative antisepsis when 
applied to incisions. 





Purdue Frederick 
Q COPYRIGHT 1975, THE PURDUE FREDERICK COMPANY 
NORWALK, CONN. 06856 A7982 165175 


BETADINE 
Microbicides 


Foremost documented amps 
Te 

broad-spectrum 

topical microbicides 










Intermittent Hydronephrosis 
A Cause of Abdominal Pain 


Daniel H. Dunn, MD; Richard D. Williams, MD; Rieardo Gonzalez, MD 


* Intermittent hydronephrosis may appear as acute abdominal 
pain. Between episodes of pain, the patient may be asympto- 
matic, and the intravenous urogram usually will be normal. The 
condition is diagnosed from intravenous urograms taken either 
during an episode of pain or after hydronephrosis has been 
precipitated by hydration. There are many causes of intermittent 
hydronephrosis; however, the closed renal pelvis and nondisten- 
sible ureteropelvic junction are important factors in nearly all 
cases. Pyeloplasty is the best treatment and is usually cura- 
tive. 

(Arch Surg 113:329-330, 1978) 


| ware acute abdominal pain often requires surgical 
evaluation. Frequently, exploratory celiotomy is 
performed after many episodes of unexplained abdominal 
pain and after thorough investigation by medical, surgical, 
gynecologic, and psychiatric specialists. 

Renal pain can resemble abdominal pain in many 
instances, and it is important to distinguish these two 
sources of pain, since the approach and treatment for each 
are quite different. Although intermittent hydronephrosis 
was first described more than 100 years ago, most text- 
books of surgery and surgical journals have not listed this 
condition as a cause of abdominal pain. Because general 
surgeons frequently are asked to evaluate cases of 
perplexing abdominal pain, an awareness of intermittent 
hydronephrosis would be helpful. 


REPORT OF A CASE 


A 29-year-old woman had been well until four months before her 
admission to the University of Minnesota Hospitals. During this 
period, she had had three episodes of acute, colicky left-upper- 
quadrant and left-flank pain. The pain was accompanied by 
nausea, but there was no vomiting. Each episode abated sponta- 
neously after three to four hours, and she felt well between 
attacks. She could not identify any precipitating factors and 
specifically denied any association of the pain with heavy fluid 
intake. The pain was not associated with menstruation, and there 
was no hematuria. The patient was taking no medications. 

Physical examination after her third episode of pain revealed 
nothing unusual. The results of a complete blood cell count, 
urinalysis, and urine culture were within normal limits. Renal 
function was normal. Findings from a barium enema examination, 
upper gastrointestinal series, oral cholecystogram, and intrave- 
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nous pyelogram (Fig 1) were normal. She was asked to return 
during an episode of pain. 

She returned one week later after one hour of left-sided 
abdominal pain. An intravenous urogram was obtained immedi- 
ately, and it showed delayed appearance of dye, marked pyelocal- 
iectasis, and delayed emptying of the left kidney (Fig 2). The left 
and right ureters and right kidney were normal. Her pain subsided 
after four hours, and she was admitted to the hospital for a left- 
flank exploration. 

At operation, there were no aberrant blood vessels or fibrous 
bands, nor was there an intrinsic obstruction of the ureteropelvic 
junction. A dismembered pyeloplasty was performed. The pa- 
tient's postoperative course was uneventful, and an intravenous 
urogram taken eight months later showed normal conditions. Pain 
has not recurred. 


COMMENT 


There are two general types of renal pelves: the funnel, 
or "open," type, in which the ureteropelvic junction is not 
well demareated; and the transverse, ampullary, or 
“closed” type, in which the ureteropelvic junction is well 
defined and the ureter leaves the pelvis at an acute an- 
gle.’ Eighty-five percent of renal pelves are of the open 
type.** 

Genereux and Monks? have demonstrated roentgeno- 
graphically that, hydronephrosis results when the urine 
flow rate has increased beyond the ability of the pelvis to 
empty. In the closed renal pelvis, the urine flow rate is 
limited by the ureteropelvic junction, which is relatively 
nondistensible.*^* Thus, almost all of those pelves in 
patients with intermittent hydronephrosis are of the closed 
type.” sr» 

The cause of the pain related to intermittent hydrone- 
phrosis is renal-pelvic distension," as has been demon- 
strated with the hydration pyelogram''” and drip infusion 
pyelogram. Kendall and Karafin? described several 
techniques for producing diuresis, including the adminis- 
tration of 1,000 ml of fluid, either orally or intravenously, 
supplemented with mannitol or furosemide, or a drip 
infusion pyelogram, consisting of the administration of a 
combination of diatrizoate sodium and diatrizoate meglu- 
mine (Hypaque M 90 or Renograffin 76) (2.2 ml/kg) for 
five to ten minutes. Both of these methods will induce 
diuresis and may produce hydronephrosis. However, in 
some patients the characteristic flank pain will not be 
produced. 

The preferred method for diagnosing intermittent 
hydronephrosis is the intravenous urogram when an 
episode of pain occurs. This method was first recommended 
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Fig 1.—Intravenous pyelogram obtained between episodes of 
pain. 


by Covington and Reeser" and was emphasized by 
Nesbitt.’ Although the diagnosis will be delayed, definition 
of the pathophysiology will be better. 

Jones? lists many causes of intermittent hydronephrosis. 
In the early reviews of the subject, nephroptosis was the 
cause most often accepted, and nephropexy became a 
popular treatment, although the pain continued in many 
patients. Ureteral strictures, mucosal folds, aberrant renal 
blood vessels, and fibrous bands all have been described in 
association with intermittent hydronephrosis.**'*'^ Fre- 
quently, however, no anatomic abnormality can be found. 
Murnaghan' described unusually large numbers of longitu- 
dinal muscle fibers in the ureteropelvic junction of hydro- 
nephrotie kidneys. He proposed that these fibers caused a 
cephalad contraction of the junction, as seen roentgeno- 





x 


Fig 2.—Intravenous pyelogram obtained during episode of pain. 


graphically, leading to partial closure and obstruction of 
the junction. 

Many factors may produce hydronephrosis, and surgical 
procedures designed to cure only one of those factors often 
fail to cure the condition. Most writers on the subject of 
intermittent hydronephrosis agree that a pyeloplasty 
usually is indicated. Roberts et al found that 75% of 
patients with hydronephrosis who were not operated on 
showed deterioration of renal function, and, in their 
autopsy series, 50% showed severe damage to the kidneys 
involved in the hydronephrosis. Pyeloplasty is usually 
curative, although, if irreversible kidney damage has 
occurred, the total result may be less than ideal. 


Judith Gunn Bronson, MS, provided editorial assistance. 
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Common Bile Duct Obstruction 
Associated With a Dacron H-graft 


Portacaval Shunt 


Richard A. Prinz, MD, Jack Pickleman, MD 


* An unusual patient had ascending cholangitis secondary to 
common bile duct obstruction by stones and a Dacron graft 
previously utilized in the performance of an H-graft portacaval 
shunt. Erosion of this foreign body into the common bile duct 
appeared to be secondary to bacterial contamination of the graft 
and direct contact of the foreign material with the biliary tree. 

(Arch Surg 113:333-335, 1978) 


D 1877, Charcot' first described acute ascending cholan- 
gitis and characterized it by the diagnostic triad of 
fever and chills, jaundice, and right upper quadrant pain. 
One hundred years later, this process of infection occurring 
in an obstructed biliary tract remains a challenging 
problem for the surgeon. The present report describes an 
unusual patient in whom a Dacron prosthesis used to 
perform an H-graft portacaval shunt eroded into the 
common bile duct, served as a nidus for stone formation, 
and resulted in ascending cholangitis. 


REPORT OF A CASE 


This 45-year-old, Mexican-born woman was first seen at Loyola 
University Medical Center, Maywood, Ill, in May 1975, when she 
was transferred from a neighboring community hospital because 
of bleeding esophageal varices. While living in Mexico in 1972, she 
underwent a Dacron H-graft portacaval shunt for bleeding 
varices. In February 1975, she had a recurrent upper gastrointes- 
tinal tract hemorrhage and was treated with a subtotal gastrec- 
tomy and Billroth II reconstruction. Three months later, she again 
had hematemesis and was treated with balloon tamponade. On 
May 25, 1975, she was transferred to Loyola University Hospital, 
with a Sengstaken tube in place. After 24 hours there was no 
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evidence of bleeding, and the tube was removed. Endoscopy 
disclosed large esophageal varices and was otherwise normal. On 
May 29, 1975, she rebled massively; this was not controllable by 
balloon tamponade. Emergency celiac angiography disclosed 
prominent splenic and coronary veins with esophageal varices. The 
portacaval shunt was nonfunctioning (Fig 1). Intra-arterially 
administered vasopressin (Pitressin) only partially controlled the 
hemorrhage, and an emergency splenorenal shunt and splenec- 
tomy were performed. In order to complete the anastomosis, the 
tail of the pancreas was resected. Her postoperative course was 
complicated by a left subphrenie abscess, which was found to 
extend across the midline when it was drained on June 21, 1975. 
Cultures from the abscess grew Escherichia coli and y-Strepto- 
coccus group D. The abscess resolved with drainage and parenteral 
cephalothin sodium therapy, and she was discharged on July 5, 
1975. 

The patient remained well until Aug 15, 1976, when she entered 
the hospital with fever, chills, and right upper quadrant pain 
associated with nausea and vomiting. She had experienced no 
previous similar symptoms or other symptoms of biliary tract 
disease. Her temperature was 38.7 C; pulse, 120 beats per minute; 
and blood pressure, 120/80 mm Hg. She was icteric and had right 
upper quadrant guarding and rebound tenderness with a palpable 
gallbladder. Hemoglobin level was 12.4 gm/100 ml; the WBC count 
was 16,000/cu mm, with 52% neutrophils and 45% band cells. 
Bilirubin level was 5.4 mg/100 ml, with a direct fraction of 4.9 
mg/100 ml. A diagnosis of ascending cholangitis was made and an 
emergency laparotomy was performed. Her gallbladder was 
enlarged, tense, and thickened. Cholecystectomy and operative 
cholangiography were performed. The common bile duct was 
markedly dilated, and there was no passage of dye into the 
duodenum (Fig 2). Common duct exploration demonstrated thick, 
inspissated bile with soft, friable stone formation. Multiple stones 
were extracted with biliary stone forceps. A 2-cm length of 18-mm 
Dacron graft that was lying free in the distal common duct was 
also removed by the stone forceps. It appeared that this was the 
entire length of the Dacron graft; there was no evidence of 
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Fig 1.—Venous phase of celiac angiogram, demonstrating 
occluded portal vein and significant collateralization. Sengstaken 
tube is in place, with gastric balloon inflated. 


Fig 2.—Operative cholangiogram, demonstrating common bile 


duct obstruction by Dacron graft and biliary sludge. 


bleeding into the bile ducts after removal of this prosthesis. The 
exploration was completed, and a T tube was inserted into the 
common duct. A T-tube cholangiogram demonstrated free flow 
into the duodenum. Cultures from both the Dacron foreign body 
and bile grew E coli, y-Steptococcus group D, and Proteus mira- 
bilis. Microscopic examination of the gallbladder showed fibrous 
thickening with an acute and chronic inflammatory cell infiltrate 
and focal areas of microabscess formation. The gallbladder 
contained no stones. 

Postoperatively, there was minimal drainage from the Penrose 
drain; this was removed on the fourth postoperative day. However, 
the T-tube cholangiogram showed a filling defect in the distal 
common duct compatible with a retained stone. The patient was 
treated with continuous irrigation of the T tube with 75,000 units 
of heparin daily for seven days. A subsequent T-tube cholangio- 
gram showed no evidence of retained stones, and there was free 
flow of bile into the duodenum. The T tube was removed. Three 
months afterwards, the WBC count, albumin, bilirubin, and 
alkaline phosphatase values had all returned to normal. In April 
1977, the patient underwent a total thyroidectomy for a mixed 
papillary-follicular carcinoma of the thyroid with nodal metas- 
tases. At that time, she had no clinical or laboratory evidence of 
biliary tract disease. 


COMMENT 


Ascending cholangitis occurs as a complication of biliary 
tract disease and often requires emergency operation. 
Since the biliary tract is obstructed, high pressures may 
develop, and organisms may gain access into the circula- 
tion and hepatic parenchyma. When a suppurative process 
is present under pressure, surgical drainage of the bile duct 
is the cornerstone of successful therapy. A recent review 
showed a 100% mortality in patients with acute suppura- 
tive cholangitis treated medically, and a 25% mortality in 
those treated with operation." Common bile duct calculi are 
the most frequent cause of biliary obstruction resulting in 
cholangitis and were present in 79 of the 92 cases reviewed 
by Longmire.’ Biliary strictures, tumors, ampullary fibro- 
sis, congenital anomalies, pancreatitis, parasites, and 
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foreign bodies have all been reported as less frequent 
causes of ascending cholangitis.*^ Numerous foreign 
bodies have been found in the biliary tract, including seeds, 
bullets, pins and needles, and the ova of parasites."' 
Following operative procedures on the biliary tree, nonab- 
sorbable suture material, cotton gauze, and rubber drains 
have been found within the biliary tract.*" These foreign 
bodies may mechanically obstruct the biliary tract them- 
selves, but more commonly they contribute to biliary stasis 
and serve as a nidus for stone formation. These stones then 
secondarily eause biliary tract obstruction. We have not 
encountered a case of biliary tract obstruction or fistula 
formation from a vascular prosthesis in our review of the 
literature. 

A fistula between the biliary ducts and blood vessels is 
not rare following trauma, where hemobilia normally 
results because the pressure in the portal system is usually 
higher than in the bile ducts.’ A fistula between the hepatic 
duct and portal vein has been reported in a patient with 
choledocholithiasis. Since the pressure in the common bile 
duct exceeded portal venous pressure, massive bilemia 
occurred, resulting in shock and death. This situation was 
possibly averted in our patient, because the portal vein was 
thrombosed. 

The first portasystemic H grafts were reported in 1951 
by Reynolds and Southwick." Although the initial efforts 
utilized autogenous vein for interposition grafting, Dacron 
vaseular prosthetic materials have been shown to be quite 
effective.'*? The use of H grafting in the performance of 
portal decompression has increased because of the tech- 
nical advantages it offers. The amount of dissection of the 
portal vein and the vena cava is decreased, and the need for 
caudate lobectomy is eliminated. The distortion and 
kinking of the portal vein and the vena cava that result 
when an anastomosis is performed under tension is also 
eliminated." 

We have been unable to find any reports of H grafts for 
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portal hypertension that became infected, nor have we 
encountered any reports of fistulae arising from prosthetic 
materials used for this purpose. Several reports of 
synthetic graft infections in arterial reconstruction have 
been published and we believe that the same principles of 
prevention and treatment employed in dealing with 
infected synthetic arterial grafts are also applicable to 
synthetic grafts used for venous decompression. 

Prosthetic enteric fistula is a rare but devastating 
complication of vascular surgery. The most common type is 
the aortoduodenal fistula, but aortogastric, aortojejunal, 
and aortoileal fistulae have all been described." Factors 
responsible for fistula formation include direct contact of a 
viseus with a graft, contamination and infection of the 
prosthesis, and the use of silk suture material. A prosthesis 
in direct contact with a viscus may initiate a foreign body 
reaction that will gradually cause an erosion of the wall of 
that viscus. Infection will usually ensue, producing an 
abscess that will then dissect along the prosthesis." The 
capacity of a synthetic graft to become a nidus of 
continuing infection is well recognized, and control of that 
infection requires removal of all related synthetie materi- 
al.” Since silk suture material was reportedly not used to 
perform the H-graft anastomosis in our patient, direct 
contact of the graft with the common bile duct and 
infection are probably responsible for the erosion in this 
case. Altheugh an anteriorly placed portal vein in front of 
the common bile duct has been reported, this is an anoma- 
ly." A technical error in making the H graft too long may 
have pushed the portal vein anteriorly, causing the graft to 
come in contact with the common bile duct. 

Infection is probably the most important factor leading 
to the graft erosion and subsequent biliary stone and 


sludge formation in this patient. Although infection of the 
Dacron prosthesis following the portacaval anastomosis 
cannot be ruled out, we believe a technical error rather 
than infection caused thrombosis of this shunt, because the 
portal vein was nonfunctioning prior to the splenorenal 
shunt. The subphrenic abscess following the splenorenal 
shunt seems a more likely cause of the Dacron prosthetic 
infection. This nidus then eroded into the common bile 
duct, and the stasis and infection resulted in stone forma- 
tion in the common bile duct and in acute cholangitis. 
Supporting this chain of events is the growth of E coli and 
y-Streptococcus group D from the subphrenic abscess and 
also from the bile and Dacron graft one year later. These 
organisms had exactly the same antibiotic sensitivities on 
both occasions. That the biliary mud and stones in the 
common duct were secondary to stasis produced by the 
infected prosthesis is supported by the lack of stones in the 
gallbladder. 

Prevention of this potential complication is clearly 
important. Aseptic technique must be strictly followed, 
not only when the synthetic graft is inserted but at all 
subsequent operations, in order to avoid contamination. If 
possible, synthetic grafts must be isolated and separated 
from all other intra-abdominal organs by the interposition 
of viable tissue.” Retroperitoneal fat, omentum, or mesen- 
tery may be utilized for this purpose. However, once a 
graft is infected, it must be completely removed or it will 
continue to act as a source of infection. 


Nonproprietary Name and Trademark of Drug 


Cephalothin sodium—Keflin. 
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Tablets 


Percodan’ (i 


DESCRIPTION Each yellow, scored tablet contains 
4.50 mg. oxycodone HC! (WARNING: May be habit 
forming), 0.38 mg. oxycodone terephthalate (WARN- 
ING: May be habit forming), 224 mg. aspirin, 160 mg. 
phenacetin, and 32 mg. caffeine. 


INDICATIONS For the relief of moderate to moderately 
severe pain. 


CONTRAINDICATIONS Hypersensitivity to oxyco- 
done, aspirin, phenacetin or caffeine. 


WARNINGS Drug Dependence Oxycodone can pro- 
duce drug dependence of the morphine type and, 
therefore, has the potential for being abused. Psychic 
dependence, physical dependence and tolerance may 
develop upon repeated administration of 
PERCODAN®, and it should be prescribed and admin- 
istered with the same degree of caution appropriate to 
the use of other oral narcotic-containing medications. 
Like other narcotic-containing medications, 
PERCODAN® is subject to the Federal Controlled Sub- 
stances Act. 


Usage in ambulatory patients Oxycodone may 
impair the mental and/or physical abilities required for 
the performance of potentially hazardous tasks such 
as Od a car or operating machinery. The patient 
using PERCODAN * should be cautioned accordingly. 


Interaction with other central nervous system 
depressants Patients receiving other narcotic anal- 
gesics, general anesthetics, phenothiazines, other 
tranquilizers, sedative-hypnotics or other CNS depres- 
sants (including alcohol) concomitantly with 
PERCODAN® may exhibit an additive CNS depres- 
sion. When such combined therapy is contemplated, 
the dose of one or both agents should be reduced. 


Usage in pregnancy Safe use in pregnancy has not 
been established relative to possible adverse effects 
on fetal development. Therefore, PERCODAN* should 
not be used in pregnant women unless, in the judg- 
ment of the physician, the potential benefits outweigh 
the possible hazards. 


Usage in children PERCODAN* should not be 
administered to children. 


Salicylates should be used with caution in the pre- 
sence of peptic ulcer or coagulation abnormalities. 


PRECAUTIONS Head injury and increased intra- 
cranial pressure The respiratory depressant effects of 
narcotics and their capacity to elevate cerebrospinal 
fluid pressure may be markedly exaggerated in the 
presence of head injury, other intracranial lesions or a 
pre-existing increase in intracranial pressure. Further- 
more, narcotics produce adverse reactions which may 
obscure the clinical course of patients with head 
injuries. 

Acute abdominal conditions The administration of 
PERCODAN* or other narcotics may obscure the 
diagnosis or clinical course in patients with acute ab- 
dominal conditions. 

Special risk patients PERCODAN* should be given 
with caution to certain patients such as the elderly or 
debilitated, and those with severe impairment of hepat- 
ic or renal function, hypothyroidism, Addison's disease, 
and prostatic hypertrophy or urethral stricture. 
Phenacetin has been reported to damage the kidneys 
when taken in excessive amounts for a long time. 
ADVERSE REACTIONS The most frequently 
observed adverse reactions include light-headedness, 
dizziness, sedation, nausea and vomiting. These 
effects seem to be more prominent in ambulatory than 
in nonambulatory patients, and some of these adverse 
reactions may be alleviated if the patient lies down. 
Other adverse reactions include euphoria, dysphoria, 
constipation and pruritus. 

DOSAGE AND ADMINISTRATION Dosage should be 
adjusted according to the severity of the pain and the 
response of the patient. The usual adult dose is one 
tablet every 6 hours as needed for pain. 


DRUG INTERACTIONS The CNS depressant effects 
of PERCODAN* may be additive with that of other 
CNS depressants. See WARNINGS. 


DEA Order Form Required. 


Endo Inc. 


Manati, Puerto Rico 00701 
Subsidiary of Endo Laboratories, Inc. 
Subsidiary of the DuPont Company 


November 1977 EDO-149P 





1. Determine need Whatis causing pain? How is it perceived by 
you and your patient? 


2. Prescribe a rapid- Select a readily-absorbed oral agent that 


acting agent usually acts within 15 to 30 minutes. 
3. Minimize Prescribe in limited quantities for selected 
potential risk patients. | 


Schedule II classification means no refills, no 
telephone Rx. Patients with persistent pain 
mustreturn for your evaluation of analgesic 
needs. 
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4. Provide adequate Consider PERCODAN* because patients 


analgesia with rarely ask for increased dosage. 
minimum doses PERCODAN” relief can last up to six hours- 
until time for next tablet. 







Effective relief of moderate 
to moderately severe pain 
Tablets 


PERCODAN 


each yellow, scored tablet contains: 4.50 mg oxycodone HCI 
(WARNING: may be habit forming), 0.38 mg oxycodone terephthalate I | 





(WARNING: may be habit forming), 224 mg aspirin, 160 mq 
phenacetin, 32 mg caffeine 


PERCODANY* is a registered trademark of Endo Inc. Please see facing page for Brief Summary of prescribing information. 


Tracheoesophageal Fistula Caused by 


Cuffed Tracheal Tube 


Successful Treatment by Tracheal Resection 


and Primary Repair With Four-Year Follow-up 


Alexander S. Geha, MD; James V. Seegers, MD; Ira J. Kodner, MD; Stephan Lefrak, MD 


èe A tracheoesophageal fistula secondary to prolonged naso- 
gastric intubation and ventilatory assistance via a cuffed 
tracheostomy tube developed in a 27-year-old woman who had 
sustained a traumatic injury. The fistula grew progressively 
larger despite removal of the tubes, thus demonstrating the 
inherent poor prognosis associated with the untreated lesion. 
Since the cuff necessarily damages the trachea circumferentially 
at the same level, closure of the fistula and circumferential 
excision and reconstruction of the damaged tracheal wall were 
performed with an excellent result up to four years after the 
repair. This would be the preferred procedure when the patient 
can be weaned off the respirator and when the general condition 
and the size of the fistula allow such a definitive one-stage 
approach. 

(Arch Surg 113:338-340, 1978) 


racheoesophageal fistula secondary to cuffed tracheal 

tubes is a rare but extremely serious complication of 
ventilatory assistance. Of the 30 fully documented cases 
collected from the extensive literature by Thomas’ in 1973, 
including seven patients of his own, 11 underwent 
attempts at surgical repair and eight survived; however, all 
19 patients with documented tracheoesophageal fistula 
who were not operated on died. He concluded that early 
operative repair of the fistula is indieated, and he recom- 
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mended a lateral cervical approach with division of the 
fistula and closure of both ends, using a patch of pedicled 
strap muscle to close the tracheal side if required.’ 
However, in a substantial proportion of the patients who 
were reported to have survived repair of tracheoesophageal 
fistula, tracheal stenosis had subsequently developed at the 
level of fistula.* This is due to the substantial circumferen- 
tial damage to the trachea secondary to cuff pressure 
necrosis. 

The purpose of this article is to report the case of a 27- 
year-old woman with tracheoesophageal fistula secondary 
to prolonged nasogastric intubation and ventilatory assis- 
tance via cuffed tracheostomy tube. Despite removal of the 
tubes, the fistula grew progressively larger instead of 
showing any tendency toward healing. Since she could be 
weaned from mechanical respiratory assistance, and to 
avoid subsequent tracheal stenosis, closure of the esopha- 
geal defect and circumferential excision and reconstruc- 
tion of the damaged tracheal segment were performed in 
one stage. This approach has yielded an excellent result up 
to four years after the repair. 


REPORT OF A CASE 


A 27-year-old woman who was three-months pregnant was 
critically injured in a motorcycle accident when she was thrown 
against a cement culvert. She became unconscious, her breathing 
became labored, and bilateral pneumothoraces developed. Chest 
tubes were inserted and a tracheostomy was performed. Fractures 
of the body of the T-4 vertebra, the left scapula, and the right 
glenoid fossa were also noted. She regained consciousness seven 
days later and neurological examination demonstrated complete 
loss of sensory and voluntary motor functions below the level of 
the T-4 vertebra. She was unable to swallow, and a nasogastric 
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Fig 1.—Preoperative esophagogram of tracheoesophageal fistula. Neck of fistula is outlined (arrow) with thoracic 
esophagus in lower left aspect of frame (a). Few frames later (b), both posterior and anterior (arrow) walls of the 
trachea are clearly outlined with contrast medium that subsequently fills right lower bronchial tree (c). 





Fig 2.—Left, Closeup view of operative field; ventilation maintained via endotracheal tube (right) introduced in lower tracheal 
segment after transection of trachea below level of fistula (arrow) visualized through incision in anterior tracheal wall above. 
Right, Resected tracheal segment with triangularly shaped fistula in posterior wall. 


tube was inserted. She could not be weaned off the respirator, and 
14 days after the accident she was transferred to another hospital. 
She was gradually taken off the ventilator during the ensuing two 
weeks, but attempts to remove the nasogastric tube resulted in 
abdominal distention and aspiration. Bilateral pneumonia devel- 
oped, with growth of Klebsiella, Escherichia coli, and Enterobacter 
organisms from sputum cultures. She was started on a therapy of 
gentamicin sulfate 40 mg every eight hours into the tracheostomy 
tube, and 80 mg every eight hours intravenously. A skin rash 
appeared 24 hours later, and the patient became severely oliguric 
after seven days of gentamicin therapy. Acute tubular necrosis 
was diagnosed. Spontaneous abortion further complicated her 
course at this time. 
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On the 27th day after her accident, she was transferred to the 
medical service of the Jewish Hospital of St Louis. On admission 
she appeared acutely ill, was anuric, weighed 62.1 kg, and had a 
nasogastric tube and a cuffed tracheostomy tube but was 
breathing spontaneously. The cuff was of the high-pressure 
variety. Hemodialysis was begun and renal function gradually 
improved during the next three weeks. 

Intravenous hyperalimentation was started because of continu- 
ing abdominal distention and difficulty swallowing. Bronchoscopy 
was performed because of copious tracheostomy drainage and 
showed circumferential erythema of the tracheal wall at the level 
of the cuff; a tracheoesophageal fistula could not be seen nor 
demonstrated on gastrografin swallow. The tracheostomy tube 
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was removed permanently 32 days after its insertion but the 
nasogastric tube could not be removed because of recurrent gastric 
distention. A gastrostomy drainage tube and a feeding jejunos- 
tomy tube were surgically placed, and the nasogastric tube was 
finally removed after being in place for 54 days. The patient 
weighed 51.75 kg at this time, having lost a total of 13.95 kg since 
her accident. 

Two weeks later, a lung abscess developed in the left lower lobe 
and a tracheoesophageal fistula was again suspected but could not 
be demonstrated by repeated bronchoscopy. However, a small 
fistula was outlined on cine-esophagography and corresponded to 
the site of the tracheostomy tube cuff. Other clinical findings at 
this time showed a urinary tract infection, the lung abscess that 
had led to an empyema, and an area of breakdown and infection in 
the region of the tracheostomy stoma site. Thoracic surgical 
consultation was obtained at this stage, and although we thought 
that surgical closure of the fistula was necessary, we decided to 
delay it and to try and bring these infections under control. This 
was achieved during the next 30 days with the use of chest tubes 
and drainage of the empyema, antibiotics for systemic effect, and 
vigorous local skin care. Continuous gastric suction through the 
gastrostomy tube was maintained, and the patient was kept in a 
semisitting position to minimize tracheal aspiration. 

One month after the first appearance of the fistula, the 
patient’s general condition had improved substantially, and her 
infection had been brought under control. Surgical repair of the 
fistula was therefore planned, and preoperative esophagography 
showed the fistula to have enlarged from approximately 3 mm to 
approximately 10 mm in diameter (Fig 1) despite the absence of 
tubes on either side of the fistulous ends during this period of 
time. The enlarged fistula was also easily visualized on tracheos- 
copy at this stage. 

On Oct 21, 1973, four months after the initial accident, one-stage 
definitive repair of the tracheoesophageal fistula was carried out 
through a low-collar incision. The anterior surface of the trachea 
was freed from the cricoid cartilage to the carina, and after 
dissecting the trachea circumferentially immediately below the 
fistula, it was transected at that level and the damaged segment of 
trachea was resected in contiguity with the fistulous tract (Fig 2). 
The technique of operation was similar to that described by Grillo 
et al^ The defect in the anterior esophageal wall was closed with 
two longitudinal layers, and end-to-end tracheal anastomosis was 
performed using interrupted No. 4-0 teflon-impregnated braided 
polyester (Tevdek) sutures. The postoperative course was smooth, 
and the patient resumed oral intake seven days postoperatively; 
gastrostomy and jejunostomy tubes were removed on the 15th 
postoperative day. 

After an additional three months in the hospital for intensive 
physical therapy and rehabilitation for her paraplegia, the patient 
was discharged. She remains paraplegic at the T-4 vertebra level, 
and she has had an uncomplicated pregnancy that terminated in a 
full-term delivery one year after her operation. She was read- 
mitted to the hospital only once during her second trimester of 
pregnancy because of bronchiectasis that responded very well to 
postural drainage and physical therapy of the chest. 

Findings from histopathological examination of the resected 
specimen showed the fistula to be completely lined with squamous 
cell epithelium, squamous cell metaplasia of parts of the tracheal 
mucosa, and areas of necrosis and breakdown of cartilage in the 
tracheal wall at the level of the fistula. 


COMMENT 


Ulcerative tracheoesophageal fistula after tracheostomy 
and assisted ventilation was reported to occur in 0.5% of 
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5,112 patients whose case reports were collected by Harley* 
in 1972. The lesion occurs secondary to pressure of the 
inflated cuffs of tracheostomy tubes,**' and Cooper and 
Grillo* and Florange et al* have elucidated the pathological 
evolution of this injury. The current incidence of this 
complication may be even lower than that reported by 
Harley in view of the development of low-pressure cuffs 
and awareness of the problem. Compression of the 
membranous wall of the trachea and the esophageal wall 
between a tracheostomy tube cuff and a nasogastric tube 
appears to be an important factor in production of these 
fistulas and probably led to the development of the fistula 
in our patient. 

An important aspect of this report is the progressive 
nature of the lesion. The poor outcome of conservative 
nonsurgical therapy in the presence of this complication 
has been well recognized, but most of these patients have 
been debilitated and critically ill and needed continuing 
intubation and ventilation.’ The condition of the patient 
described here had reached a stage where it was possible to 
remove both nasogastric and tracheostomy tubes, and 
after control of her infection, she had gone into positive 
nitrogen balance. Despite these favorable developments in 
her general condition, the tracheoesophageal fistula grew 
larger over a period of four weeks. This is probably the 
result of a combination of a short fistulous tract that 
becomes quickly epithelialized and a severely damaged 
tracheal wall surrounding the fistulous opening with 
compromised healing capacity. Tracheoesophageal fistulas, 
therefore, appear to have an aggressive course and it is 
extremely doubtful that spontaneous closure would occur 
in these lesions. It is therefore essential that surgical 
repair be performed as soon as the patient’s condition 
allows when a tracheoesophageal fistula secondary to 
cuffed tracheostomy tube has developed. 


Nonproprietary Name and Trademarks of Drug 


Gentamicin sulfate—Garamycin, Gentalline, Gentalyn, Genticin, 
Refobacin, Sulmycin. 
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Calendar of Events 


1978 
March 


Central Surgical Association, Chicago, March 2- 
4. Sec: Robert J. Freeark, MD, 2160 S First 
Ave, Maywood, IL 60153. 

First International Congress on Colonoscopy 
and Diseases of the Large Bowel, Fontaine- 
bleau Hotel, Miami Beach, Fla, March 2-4. 
Chm: John P. Christie, MD, 7400 N Kendall Dr, 
South Miami, FL 33156. 

American College of Surgeons Spring Meeting, 
Cincinnati, March 13-16. 


April 


American College of Radiology, San Diego, April 
9-14. Exec Dir: W. C. Stronach, 20 N Wacker 
Dr, Chicago, IL 60606. 

Southwestern Surgical Congress, Palm Springs, 
Calif, April 17-20. Sec-Treas: J. A. Barney, MD, 
708 Physicians & Surgeons Bldg, Oklahoma 
City, OK 73103. 

American Surgical Association, Dallas, April 26- 
28. Sec: J. V. Maloney, MD, University of 
California School of Medicine, Los Angeles, 
CA 90024. 

American Society for Artificial Internal Organs, 
Palmer House, Chicago, April 27-29. Exec Dir: 
Karen K. Burke, ASAIO National Office, Box 
777, Boca Raton, FL 33432. 

American Association of Plastic Surgeons 
Annual Meeting, St Francis Hotel, San Fran- 
cisco, April 30-May 3. Contact: M. S. Turkie- 
wicz, MD, 25 Prescott St NE, Atlanta, GA 
30308. 


May 


Association of Veterans Administration Sur- 
geons, Breckenridge Spanish Hotel, St Louis, 
May 1-2. Sec: R. C. Read, MD, VA Hospital, 
Little Rock, AR 72206. 

American Pediatric Surgical Association, Hot 
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Springs, Va, May 3-6. 

American Association for Thoracic Surgery, 
Hyatt Regency, New Orleans, May 8-10. Exec 
Sec: W. T. Maloney, 6 Beacon St, Boston, MA 
02108. 

American Association of Clinical Urologists, 
Washington Hilton, Washington DC, May 19- 
20. Contact: B. H. Farber, Jr, 2017 Walnut St, 
Philadelphia, PA 19103. 

European Society for Surgical Research 13th 
Congress, Helsinki, May 21-24. Contact: Con- 
gress Secretariat, Congress Dept Travel 
Experts Ltd, Box 722 00101 Helsinki 10 
Finland. 

Society for Surgery of the Alimentary Tract, Las 
Vegas, May 23-24. Sec: Larry C. Carey, MD, 
Ohio State University, 410 W 10th Ave, Colum- 
bus, OH 43210. 

American Society for Head and Neck Surgery, 
Toronto, May 28-31. Sec: J. C. Goldstein, MD, 
Albany Medical College, Albany, NY 12208. 


June 


American Society of Colon and Rectal Sur- 
geons, Town & Country Hotel, San Diego, 
June 11-15. Contact: Ms H. Gibson, 320 W 
Lafayette, Detroit, MI 48226. 

International Cardiovascular Society, Los An- 
geles, June 23-24. Sec: William J. Fry, MD, 
5323 Harry Hines Blvd, Dallas, TX 75235. 

Society for Vascular Surgery, Los Angeles, June 
22-23. Sec: Russell M. Nelson, 325 Eighth Ave, 
Salt Lake City, UT 84103. 

American Medical Association Annual Meeting, 
St Louis, June 17-22. 

Fifth International Congress on Burn Injuries, 
Stockholm, June 18-23. Contact: RESO, Klara 
Norra Kyrkogatan 31, S-105, 24 Stockholm, 
Sweden. 

American Orthopedic Association, Hot Springs, 
Ark, June 26-29. Contact: Richard E. King, 
Secretary, 430 N Michigan Ave, Chicago, IL 
60611. 


September 


European-American Symposium on Venous 
Diseases, Zurich, Switzerland, Sept 4-8. 
Contact: Miss Vivian Delaney, Group Sales 
Department, American Express Co, 65 Broad- 
way, New York, NY 10006. 


October 


Clinical Orthopedic Society, Detroit, Oct 4-6. 
Sec-Treas: E. W. Johnson, Jr, MD, 200 First St, 
Rochester, MN 55901. 

American College of Surgeons Clinical Con- 
gress, San Francisco, Oct 16-20. Contact: 
Edwin W. Gerish, MD, ACS Office 55 E Erie St, 
Chicago, IL 60611. 

American Society of Anesthesiologists Annual 
Meeting, Chicago, Oct 21-25. Contact: F. W. 
Connell, Admin Asst, ASA, 515 Busse Hwy, 
Park Ridge, IL 60068. 

American College of Chest Physicians Annual 
Meeting, Washington, DC, Oct 28-Nov 1. 
Contact: ACCP, PO Box 93725, Chicago, IL 
60670. 


November 


American Society of Plastic and Reconstructive 
Surgeons, Diplomat Hotel, Hollywood, Fla, 
Nov 5-10. 

Western Surgical Association, Phoenix, Nov 12- 
15. Sec: Paul E. Hodgson, MD, University of 
Nebraska Medical Center, Omaha, NE 68105. 

Association for Academic Surgery, Bond Court 
Hotel, Cleveland, Nov 12-15. Sec-Treas: E. M. 
Copeland Ill, MD, University of Texas Medical 
School, Houston, TX 77030. 


December 


American Medical Association Winter Scientific 
Meeting, Las Vegas, Dec 7-10. 
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Correspondence and Brief Communications 


The Editor will be pleased to receive letters that pertain to material published in the ARCHIVES and 
brief communications concerning other matters of interest to its readers. Such contributions should 
be 250 words or less, typewritten, double-spaced. No more than two references are permitted and 
illustrations or tables are accepted only when essential to the message. Readers are advised that in 
view of The Copyright Revision Act of 1976, all material submitted for publication must contain on 
the transmittal letter the following language: "The person(s) undersigned hereby transfers, assigns, 
or otherwise conveys all copyright ownership to the AMA in the event that such work is published by 


the AMA." 


Anterior Colon Resection: A Method 
of Determining the Level of 
Resection 


To the Editor.—The degree of diffi- 
eulty in the anterior resection of the 
rectum is determined primarily by the 
size and shape of the pelvis and the 
length of the distal rectal segment. 
One should preserve every possible 
centimeter of rectum without com- 
promising the intent of the proce- 
dure. 

Villous adenomas, small carcino- 
mas, or any soft tumor may be diffi- 
eult to palpate through the bowel wall, 
leaving the surgeon with the problem 
of chosing the proper level of resec- 
tion. This problem may be easily 
solved by marking the level of the 
lesion preoperatively. A sigmoido- 
scope is passed and a small amount of 
gentian violet 2% solution or methyl- 
ene blue 1% solution is injected into 
the bowel wall at the level of the 
lesion. At the time of surgery, a highly 
visible stain will be noted that gives 
the surgeon the exact location of the 
lesion. 

The device used to deliver the dye is 
nothing more than a slender piece of 
tubing that is fastened to a syringe 
and has a 25-gauge hypodermic needle 
mounted on the opposite end (Figure). 
The stainless steel tubing is bent to a 
bayonet shape so that the operator's 
eye can peer through the sigmoido- 
scope while the syringe is held against 
the cheek. A LuerLok from a dis- 
carded syringe is mounted on the 
proximal end of the tubing. This 
procedure allows the device to be 
locked securely to a three-ring sy- 
ringe. A tapered tip from an older 
syringe is fastened to the opposite end 
to hold the hypodermic needle. This 
may be constructed in the home work- 
shop, or any machine shop can make 
the connection if the materials are 
supplied.' 

The distal involvement of larger 
rectal cancers is more accurately 
determined by direct vision through 
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Equipment used to determine proper level of anterior colon resection. 


the sigmoidoscope than by palpating 
through the bowel wall. In dealing 
with larger rectal tumors, we dye- 
mark the bowel preoperatively at the 
intended level of distal resection. This 
procedure has been used many times 
without complications. 

DaviD P. MiNICHAN, JR, MD 

CHRISTINE H. BARRETT, MD 

Roanoke, VA 24016 


1. Minichan DP Jr: Removing polyps through 
the sigmoidoscope: A method of removing adeno- 
matous polyps with reduced risk of hemorrhage. 
Dis Col Rect 17:678-680, 1974. 


An Alternative to Hemorrhoidectomy 


To the Editor.—In an article in the 
ARCHIVES (112:534-536, 1977) Bartizal 
and Slosberg stated, “The traditional 
approach to the patient with symp- 
tomatic hemorrhoids has been opera- 
tive hemorrhoidectomy.’ I question 
the wisdom of operative intervention 


on all symptomatic hemorrhoids as 
suggested. 

The authors went on to report that 
banding techniques could replace the 
operative hemorrhoidectomy in many 
instances. In a 12-month period, 3,208 
bandings were done in 670 patients at 
a cost of $25 per ligation. This comes 
to $80,200 for this office alone. Not 
included are additional costs for 
needed proctoscopic examinations and 
office check-ups. 

Fortunately, conservative  physi- 
cians have observed that the majority 
of symptomatic hemorrhoids do not 
require surgery or banding. Proper 
instructions of care and time will 
shrink most hemorrhoids and make 
them asymptomatic. In addition, the 
cost to the publie is less. 

WILLIAM L. Bonc, MD 
Pullman, Wash 


1. Bartizal J, Slosberg PA: An alternative to 
hemorrhoidectomy. Arch Surg 112:534-536, 1977. 
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Readers are advised that in view of The Copyright Revision Act of 1976, all 
Book Reviews submitted for publication must contain on the transmittal letter 
the following language: "The person(s) undersigned hereby grant the American 
Medical Association permission to publish this Book Review and in addition, 


hereby assigns all copyright ownership therein to the AMA." 


Operative Surgery, ed 3, Vascular Surgery, 
edited by Charles Rob, MD, 354 pp, Scarborough, 
Ontario, Canada, Butterworth & Co, 1976. 


There is no shortage of books on 
vaseular surgical technique, so it 
cannot be said that this one fills an 
acute, unmet need. But this is true for 
any new textbook on surgical tech- 
nique. So many skillful and articulate 
surgeons have been performing vascu- 
lar procedures during the past two 
decades that most of the techniques 
have become standard and universal. 
Nevertheless, as long as special prob- 
lems can arise to test the surgeon’s 
skill, there will always be a place for 
variable solutions. 

This book was written by 19 English 
and American surgeons, one Amer- 
ican anesthesiologist, and one Amer- 
ican radiologist. It was edited by Dr 
Charles Rob, a distinguished vascular 
surgeon recently retired from the 
chairmanship at the University of 
Rochester. 

The subject matter is global. The 
first five sections deal with the 
following fundamentals: the exposure 
of major blood vessels, arterial suture, 
embolectomy, and arteriography both 
in the x-ray department and in the 
operating room. The sections on 
specific arterial operations move from 
neck to lower leg, including disorders 
of the major head vessels, the coro- 
nary arteries, the aorta, the visceral 
arteries, and the iliofemoropopliteal 
systems. There are sections on trau- 
matic vascular lesions, arteriovenous 
fistulas, and popliteal artery entrap- 
ments. The venous system, including 
superior vena caval obstruction and 
portal hypertension, is covered in 
eight sections, while sympathetic 
blocks and sympathectomies of all 
types are covered in four. Amputa- 
tions and fasciotomy each have a 
section. The final topics include more 
peripheral vascular matters such as 
Achilles tenotomy, meralgia paraes- 
thetica, thoracic outlet syndromes, cer- 
vical rib operations, carotid body 
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tumors, hemodialysis procedures, and 
perfusion-infusion chemotherapy. 

Each section begins with a brief 
treatise on indications, contraindica- 
tions, and preparations, and ends with 
a brief note about postoperative care. 
The prose is clear and spare, and the 
drawings are sharp and accurate, all 
in black and white. 

There are some omissions: the guil- 
lotine amputations, the ilioilial grafts 
(both crossover and ipsilateral), the 
femorotibial and  femoroperoneal 
grafts, and the extraction of intraaor- 
tic balloon catheters. 

Overall, it is a solid piece of text- 
book craftsmanship that will be useful 
to all surgeons in training: the resi- 
dent type and all the older practicing 
types who find satisfaction in con- 
stantly improving their skill. It is well 
worth the price. 

NATHAN P. CoucH, MD 
Boston 


Regional Flaps of the Head and Neck, by John 
Conley, $70, 268 pp, with 759 illus, Philadelphia, 
WB Saunders Co, 1976. 

A book discussing reconstruction 
after resection of benign and malig- 
nant lesions of the head and neck is 
greatly needed and, therefore, quite 
timely. With the recent changes in 
philosophy toward immediate recon- 
struction and the recent major ad- 
vances in techniques, the medical 
community is in need of such a book. 
Unfortunately, Regional Flaps of the 
Head and Neck does not totally fill 
that need. 

There seems to be a lack of purpose 
to the work. One wonders for whom 
the book is designed. If it is designed 
for the neophyte surgeon to learn to 
perform the various flaps necessary to 
reconstruct head and neck defects, it 
falls short of its goal. Except for an 
occasional chapter, one cannot learn 
the techniques from the photographs. 
However, if the book is intended for 
experts in the field, it is probably not 
needed. In reality, it seems to serve as 


an atlas of preoperative and postoper- 
ative photographs of cases expertly 
performed by the author. Possibly as 
such, it will serve nonsurgeons well as 
a means to visualize what reconstruc- 
tion has to offer their patients with 
head and neck cancer. 

Despite the general lack of specified 
direction of the book, there are some 
very good points and some points with 
which I disagree. The first two 
general chapters are excellent. The 
discussion of the rationale for recon- 
struction using regional and parare- 
gional flaps from outside the field of 
radiation which can, in the majority of 
cases, be transferred undelayed to the 
head and neck must be appreciated by 
everyone dealing with head and neck 
cancer patients. Chapter 18 by Ba- 
kamjian describes the uses, abuses, 
and potential pitfalls of the deltopec- 
toral flap. The photographs of the 
various stages are easier to follow 
than the simple preoperative and 
postoperative pictures in many of the 
other chapters. Chapter 12 which deals 
with alar reconstruction has some 
truly dazzling results performed by Dr 
Schmid. However, several of his 
procedures seem unduly complicated. 
Finally, in the last chapter, Conley has 
demonstrated the use of composite 
skin, muscle, and bone flaps to recon- 
struct both osseous and soft tissue 
defects simultaneously. 

My chief complaint with the work is 
that there is very little said as to the 
quality of the results of the various 
techniques described. When one 
chooses among several available flaps, 
he must be able to be discerning as to 
how well it will function, what the 
aesthetic result will be, and its risk- 
benefit ratio. A striking example of 
this is the description of a tongue flap 
to be used for lip vermilion with no 
comment as to the long-term ap- 
pearance that many believe is unac- 
ceptable. Another is the overreliance 
of the partial forehead flap to recon- 
struct the defects around the orbit 
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when other flaps are available that 
leave much less of a cosmetic defor- 
mity of the donor area. It also seems 
unwarranted to transfer one's nipple 
and areola with a thoracoacromial flap 
as seen so often in chapter 17 when 
most of the defects can be just as 
readily reconstructed with a deltopec- 
toral flap or a mastoid-occiput-based 
shoulder flap. 

There is only a single paragraph on 
the transfer of a free flap of tissue 
from distant sites to the head and 
neck by microvascular anastomoses in 
chapter 21. This technique which is 
becoming quite common allows a one- 
. Stage reconstruction of both skeletal 
and soft tissue without the necessity 
of a bulky pedicle or the problems of 
postoperative positioning. Also, the 
use of the myocutaneous flap will 
allow a greater area of skin to be 
transferred than was previously 
thought possible. These two innova- 
tions in flap surgery that may soon 
render the delay procedure to a spot in 
surgical history books would seem to 
warrant greater space in a book on 
regional flaps of the head and neck. 

If one accepts the limitations enu- 
merated, this book has a place on one's 
shelf. The atlas allows one to see how 
various regional flaps may help to 
reconstruct specific defects. The phi- 
losophy toward early complete recon- 
struction which permeates the work is 
one that must be developed by all who 
deal with these unfortunate patients. 

MARTIN C. Rosson, MD 
Chicago 


Solid Liver Tumors, by James H. Foster, MD, 
and Martin M. Berman, MD, 342 pp, Philadelphia, 
WB Saunders Co, 1977. 

This monograph, one of a series in 
Major Problems in Clinical Surgery, 
is unique. It represents the personal 
research efforts of the authors to 
obtain data concerning solid liver 
tumors throughout this country and to 
compare these data with those re- 
ported in the literature. 

Personal visits were made to 98 
hospitals and the authors reviewed the 
records of all patients and used these 
records and the pathological spec- 
imens to assess 130 cases of primary 
epithelial cancer in adults, 72 cases of 
primary epithelial cancer in children, 
63 cases of focal nodular hyperplasia, 
37 cases of liver cell adenoma, 176 
cases of liver resections for metastatic 
cancer, 92 cases of liver resections 
done en bloc for extension of tumor 
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from an adjacent organ, and 36 
miscellaneous primary tumors found 
in a total of 621 cases. 

Highlights in the history of liver 
tumors and their resection are pre- 
sented in a scholarly fashion, as are 
the laboratory and diagnostic aids. 
Each of the aforementioned subset of 
tumors is presented separately, both 
in regard to the results of the 1974 
study and the recorded literature. The 
1974 liver tumor survey uncovers an 
operative mortality both in the adult 
and pediatric age group that is alarm- 
ingly high and suggests that the 
procedures should be done by a limited 
number of surgeons with experience 
in this area. This becomes particularly 
pertinent when one considers the fact 
that 20 of 59 noncirrhotic patients who 
survive the operation live five years or 
more. The fact that no cirrhotic 
patients survived as long as three 
years in association with an operative 
mortality of 50% suggests that resec- 
tion for primary epithelial cancer is 
not appropriate in these patients. In 
reference to the group with primary 
epithelial malignant neoplasms, the 
most encouraging survival is noted in 
children with hepato blastoma who 
are younger than 2 years of age. 

One of the major thrusts of the 
monograph is the focus on benign 
lesions ie, adenoma and focal nodular 
hyperplasia. The authors point out the 
appropriateness of distinguishing be- 
tween the two types of lesions, both on 
clinieal and histological grounds, and 
they have collated a substantial num- 
ber of cases in each category, which, 
when compared with the literature 
survey, leaves unanswered the ques- 
tion, Does the avoidance of pregnancy 
by oral contraception increase or 
decrease the risk of liver disease in 
young women? Another major thrust 
of the personal and literature survey 
is the case made for more aggressive 
management of metastatic cancer to 
the liver. This book ends with a 
detailed consideration of the opera- 
tive technique involved in resection of 
portions of the liver. 

The critical accumulation of a large 
data base and the extensive bibliog- 
raphy in addition to the synthesis of 
concepts related to the pertinent ques- 
tions that concern solid liver tumors 
result in an invaluable reference book 
that is highly recommended to those 
interested in hepatic surgery. 

SEYMOUR I. SCHWARTZ, MD 
Rochester, NY 
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“LONG-TERM PATENCY 
WITH GORE-TEX 
REINFORCED VASCULAR 
GRAFTS? WELL, THE LIFE 
TABLES ARE IMPRESSIVE” 





LIFE TAZLES CONFIRM Hi 





As part of our continuing patency studies of 
the use of GORE-TEX reinforced vascular 
grafts (over 32,000 implants; 5,000 follow-ups) 
we have searched our data for all information 
from all surgeons reporting 25 or more 
procedures with the use of GORE-TEX gratts in 
lower extremities, with follow-up periods of 12 
months or longer. The results — shown in 
these pages — are gratitying. 


THE PATIENT POPULATION. 

There were 375 procedures performed on 
a patient population that is, we think you ll 
agree, representative of the universe that most 


Population 


Table 1. Symptoms? 








Table 2. Population age' 


REINFORCED GRAFTS IN FE 


frequently requires cardio-vascular 
lower-extremity surgery, heavily skewed 
toward the older age groups. (8976, 51 years or 
over; with 70.196 showing symptoms of rest 
pain or necrosis; and 78.8% having 2 or fewer 
run-off vessels. (See Tables 1, 2, 3, below.) 


THE RESULTS. 

The life-table graphs shown here, 
especially Graph 1, tell the story better than 
words can. In Graph 1, we have included, for 
reference, the life-table analysis from the 
landmark Darling-Linton femoropopliteal 
Study using autogenous saphenous veins.' 


Available 
Run-off Vessels? 


Table 3. 





Graph 1.: Life-table analysis, above and below knee femoral-popliteal. At risk: 375. 
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DARLING & LINTON VEIN GRAFTS 
(345 at risk at start) 


-— 
— 
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GORE-TEX GRAFTS 
(375 at risk at start) 


l +2 standard error limits 


MONTHS 


1 PATENCY OF GORE-TEX — 
JROPOPLITEAL BYPASSES. 


As you can see, the line for GORE-TEX 
grafts holds within + 2% of the Darling-Linton 
results through the first 31 months. 


WHY GORE-TEX GRAFTS? 

Many of the benefits of GORE-TEX 
vascular grafts arise directly from the nature of 
the material. It is expanded PTFE with a 
low-density, approximately 80% porous, 
structure. 

The open structure of the GORE-TEX 
vascular graft allows tissue ingrowth, 
capillary formation, and perivascular 
adhesion, promoting the establishment of a 
thin, viable neointima. 

Unlike Dacron’, there is no need to 
pre-clot. 


ONE IMPORTANT IMPROVEMENT: 

INCREASED RESISTANCE TO 

ANEURYSMAL DILATATION. 

Expanded PTFE has one drawback: low 
circumferential strength. 

In early studies, this manifested itself 


Graph 2.: Life-table analysis, above-knee femoral-popliteal. At risk: 248. 
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primarily in the form of aneurysms, 
particularly in hypertensive patients. 

Accordingly, in 1975, we reinforced 
GORE-TEX vascular grafts by winding a 
strong, fine lattice of expanded PTFE around 
the exterior. 

This reinforcement imparts several 
important properties: 

l. High radial or bursting strength, 
yielding outstanding resistance to dilatation. 
We test every GORE-TEX graft to 3600 mm He 
at 72°F, equivalent to approximately 70 p.s.i. 

2. High suture holding power. (We invite 
you to test this for yourself in our offer on the 
last page of this advertisement.) 


"Registered T.M. E.I. Du Pont 


' Durability of Femoropopliteal Reconstructions; 
Endartectomy versus Vein Bypass Grafts. R. Clement Darling, M.D. 
Robert R. Linton, M.D. American Journal of Surgery, April, 1972. 
Please note that the Darling-Linton patency rates were given for 
ten years. In this report, we are comparing results for only 
31 months. 
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Graph 3.: Life-table analysis, below-knee femoral-popliteal. At risk: 127. 


BELOW KNEE PROCEDURES 
(127 at risk at start) 





Submit the handling and 
suture-holding characteristics 


of GORE-TEX grafts to the 
most meaningful test equip- 
ment: your own hands. Our 
test kit, not intended for 
actual surgery, includes a short 
length of a GORE-TEX graft 
and a 6-0 double-armed 
suture. Try it for yourself. 
Also, take your choice of 
reprints of any of the exper- 
imental, clinical, and engineer- 
ing reports listed. 


|. A Prosthesis for Blood Access in 
Patients with Thrombosis of Peripheral 
Vasculature T.J. Buselmeier, M.D., J.J. 
Rynesiewicz, M.D., D.E.R. Sutherland, 
M.D., R.J. Howard, M.D., T.D. Davin, 
M.D., S.M. Mauer, M.D., R.L. Simmons, 
M.D., J.S. Najarian, M.D., C.M. 


4. Arterial Prosthesis of Microporous 
Expanded Polytetrafluoroethylene for 
Construction of Aorta-Pulmonary Shunts 
A. Gazzaniga, M.D., J. Lamberti, M.D., R. 
Siewers, M.D., D. Sperling, M.D., W. 
Dietrick, M.D., R. Arcilla, M.D., R. 
Replogle, M.D. Journal of Thoracic and 
Cardiovascular Surgery Sept., 1976 


5. The Use of Expanded Microporous 
Polytetrafluoroethylene For Limb 
Salvage: A Preliminary Report C. 
Campbell, M.D., D. Brooks, M.D., M. 
Webster, M.D., H. Bahnson, M.D. Surgery 
May, 1976 
























6. Small-vessel Replacement with 
GORE-TEX (Expanded Polytetrafluoro- 
ethylene) A. Florian, M.D., L. Cohn, M.D., 
G. Dammin, M.D., J. Collins, M.D. 
Archives of Surgery, March, 1976 


7. A Small Arterial Substitute: Expanded 
Microporous Polytetrafluoroethylene: 
Patency versus Porosity C. Campbell, 
M.D., D. Goldfarb, M.D., R. Roe, M.D. 
Annals of Surgery August, 1975 


8. Segmental Venous Replacement D. 
Smith, Lt. Cmdr. (MC) USN, J. Hammon, 
M.D., J. Anane-Sefah, M.D.R. Richardson, 
M.D., C. Trimble, M.D. Journal of Thoracic 
and Cardiovascular Surgery April, 1975 


9. Replacement of Portal Vein During 
Pancreatectomy for Carcinoma L. Norton, 
M.D., B. Eiseman, M.D. Surgery February, 
1975 


10. Use of GORE-TEX Grafts for 
Replacement of the Superior and Inferior 
Venae Cavae Y. Fujiwara, M.D., L. Cohn, 
M.D., D. Adams, M.D., J. Collins, M.D. 
Journal of Thoracic and Cardiovascular 
Surgery May, 1974 

11. A New Vascular Prosthesis for Small 
Caliber Artery H. Matsumoto, M.D., T. 
Hasegawa, M.D., K. Fuse, M.D., M. 
Yamamoto, M.D., M. Saigusa, M.D. 
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GORE-TEX REINFORCED 
VASCULAR GRAFTS 


To sterilize 


Gratts may be sterilized using steam, gas, or flash autoclave techniques. 
Follow instructions on package and equipment. 


Indications 

l. Use a 5-0 or 6-0 nonabsorbable monofilament suture with a cardiovascular needle for 
best results on graft diameters of 6mm. or less. Larger sutures may be used with larger 
diameter grafts. 

2. Intra-operative inspection of anastomoses using irrigant solutions may result in serum 
leakage when blood flow is established in the graft. To prevent this, care must be taken not 
to generate syringe pressures sufficient to force irrigant through the graft walls. To do 
so will alter the hydrophobic (non-wetting) properties of the GORE-TEX graft. (See 
Contraindication #11.) 

3, Trim grafts to desired lengths using sharp surgical scissors. Grafts should be handled 
with clean forceps or gloves. GORE-TEX grafts are not "elastic." Therefore, proper matching 
of lengths is essential. If the graft is cut too short, excessive stress may be placed on the 
sutures and graft at the anastomosis. (See Contraindication #10.) 


Contraindications 
1. Do not pre-clot the graft. 
2. Do not sterilize by irradiation techniques. 
3. Grafts should never be exposed to temperatures exceeding 482°F (250°C). 
4 
9 





. Do not sterilize more than three times. 
. During sterilization, do not place grafts under heavy or sharp objects which might crush 
the graft during the sterilization cycle. 

6. Do not attempt to sterilize the label attached to the PVC blister tray at high temperatures, 
as the materials (ink and adhesives) on the label may contaminate objects in contact 
with the label during the sterilization cycle. 

7. Do not handle graft with ungloved hands. It should be handled with clean instruments. 

8. Do not attempt to resterilize any unused graft portion which has been contaminated 
with blood or any foreign material. 

9. Do not use absorbable sutures. 

10. Do not cut graft while holding under tension. Doing so may cause separation of the 
outer layer. 

The GORE-TEX graft is a composite structure consisting of an inner base tube and a 
thin outer layer which reinforces the base tube to prevent aneurysmal dilatation. Do not 
use any portien of a GORE-TEX graft which has damage to, or separation of, the outer 
layer of the graft. Should the outer reinforcing layer become frayed at the end of the 
gralt, do not pull on or peel the outer layer from the base tube. Carefully trim off the 
portion of the graft where the outer layer is frayed. 

11. Do not force irrigating solutions through the GORE-TEX graft. Doing so may result in 
serum leakage after blood flow is established. 

12. Do not place grafts in any fluid prior to use. Doing so may result in serum leakage after 
blood flow is established. 

13. Puncturing the graft with a needle of the type commonly used for blood access can 
result in mechanical damage to the graft, in spite of the reinforcement mentioned in 
Contraindication #10. 

When this graft is punctured, it is essential that the needle puncture sites be spaced 
along the accessible subcutaneous length of the graft. Repeated needle puncture of the 
graft at the same site, or within the same immediate area, may result in mechanical 
damage to the graft which could result in hematoma, false aneurysm, or true 
aneurysm. Patients should be carefully observed so that appropriate action can be 
taken if hematoma or aneurysm should occur. 
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wi Gentlemen: 


| LJ Please send me your GORE-TEX test kit. 


CJ Please send me the reprints and reports whose number 


I have circled. 
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O Please have your representative call for an appointment: 
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Expand Your Horizons 
And Those of Your 
Nursing Home Patients 





further your understanding of your role in regard to: your 
nursing home patients; their families; and the nursing home 
staff. Published by the American Medical Association, The 
Medical Director in the Long-Term Care Facility is the 
only book of its kind. 


The Table of Contents includes: 


e Doctor s Role in the Nursing Home 

e Medical Direction in Long-Term Care Facilities 

e Kole Relationships of the Medical Director 

e The Role of the Physician in Long-Term Care 
Facilities—The Administrator s Viewpoint 

e Federal Regulations and Proposed Duties for the 
Medical Director in the Skilled Nursing Facility 

e The Nursing Home's Medical Director— 
A New Breed of Mentor 


The Medical Director in the Long-Term Care Facility 
should help you to meet the nursing home problems which 
you encounter. Use the coupon to order this valuable 
compendium today. 


$3.50 


Order Dept./OP-22 
American Medical Association 


535 N. Dearborn/Chicago, IL 60610 


Please send... copy(ies) of THE MEDICAL DIREC- 
TOR IN THE LONG-TERM CARE FACILITY, OP-22, at 


$3.50 each. Enclosed is $. — ^. ^ A , payable to the 
AMA. 


Name 


Address 








City/State/Zip 
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Papers Read Before the Eighty-Fifth Annual Meeting 
of the Western Surgical Association, 


Las Vegas, Nov 13-16, 1977 | 


By Precept and Example 


Allen M. Boyden, MD 


he presidency of the Western Surgical Association is 

an honor that comes as a stunning surprise, heart- 
warming to be sure from the knowledge that friends have 
judged one worthy of the office, but also somewhat fright- 
ening with the sudden realization that the title carries with 
it certain demanding obligations, not the least of which is 
the presidential address. Having listened to and read the 
many provocative statements made by past presidents of 
our Society, I quite naturally was awed by the prospect of 
trying to bring any really meaningful message to our 
membership. However, when I had time to reflect, the 
challenge became an opportunity to express my convic- 
tions, my concerns, and my hopes and expectations for the 
future of surgery in this country. I deeply thank you for 
this privilege. 

All of us are aware of the public’s growing disenchant- 
ment with the medical profession, fanned by the 
frequently distorted image of medicine portrayed by the 
media, fed by numerous anti-doctor books, and magnified 
by peculiar preconceptions of dishonesty in the profession, 
evidenced even by the remarks and questions of some 
members of congressional committees. 

Charges of widespread performance of unnecessary 
operations, based on statistics unscientifically applied to a 
small inadequate sample, have been reported prominently 
in the press and have been made the subject of flamboyant 
discussions and criticism in at least one congressional 
hearing. 

In a recent broadcast by one of our major networks, the 
sharing with residents of responsibility for surgical care in 
the operating room has been impugned as "ghost surgery" 
in what would appear to be another effort to discredit the 
profession, with complete disregard for and misunder- 
standing of what constitutes the requirements of excellent 
surgical training. 

The newly appointed secretary of Health, Education, and 
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Welfare permitted the widespread publication of false 
data implying supposedly dishonest billing by certain 
physicians for treatment of Medicare patients. When his 
department was challenged by spokesmen for organized 
medicine and group practice associations and gross errors 
were pointed out, his promise to rectify the mistake made 
headlines in medical news but was not prominently covered 
in the lay press. The corrected list, promised eight months 
ago, took more than six months to reach the press and 
contained no real apology for those wrongfully cited. In no 
way could such a retraction erase the stain tarnishing 
individual reputations that resulted from the original 
report. What a shabby way for our government to treat an 
honored profession! 

Such efforts to malign our profession are diffieult to 
understand in view of the fact that for many years 
medicine has done so much to upgrade itself and to 
improve the quality of medical care. The voluntary applica- 
tion of high standards of hospital care under the Joint 
Accreditation Commission, medical and surgical audits, 
and the work of tissue committees and hospital creden- 
tialing committees are examples of self-discipline 
unmatched by any other profession or by any industry or 
trade. The actions of committees of the American College 
of Surgeons on trauma and cancer have been instrumental 
in elevating standards of care in these areas. Self-assess- 
ment programs by a number of specialties of both medicine 
and surgery, costing hundreds of thousands of dollars to 
produce, as well as time, effort, and personal expense by 
the thousands of physicians who participate, are unique to 
our profession. I am sure you would agree that idealism in 
treatment and dedication to service of the sick and injured 
are still characteristic of our profession despite the 
deviants who constitute only a small. minority yet whose 
actions bring criticism on the whole. 

Despite the fact that physicians continue to be at the top 
of the "most-respected lists," the move toward some form 
of socialized medicine has been inexorable. It has resulted 
only partly from the types of adverse publicity just noted. 
The major factor in the public's disfavor of our profession 


and the demand for national health insurance has been the 


continuously increasing cost of health care. It is appalling 
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to physicians and public alike that for the year ending in 
June 1975 the total expenditure for health services in the 
United States was equal to 10% of our per capita personal 
income.’ Total health care costs last year totaled more than 
$135 billion. Dunlop,’ in his presidential address to the 
College of Surgeons a year ago, noted that if the current 
trend of the cost of medical care for the elderly (those over 
65 years) continues to the year 2000, assuming the same 
life span, the same inflation rate, and the same utilization 
rate, it would total in excess of $2 trillion. 

Such figures are mind boggling but bring into perspec- 
tive the undeniable result, that is, the apparent inevita- 
bility of some form of national health insurance. Notwith- 
standing the fact that every nation that has entered such a 
program has experienced more rapid inflation of health 
care costs, social planners, labor unions, and liberal politi- 
cians are demanding socialized medicine. Mr Carter prom- 
ised national health insurance during the campaign and 
reiterated that promise in a speech to organized labor this 
spring. 

It seems to me that the time has come to begin to 
prepare ourselves for the practice of surgery during the 
millennium to come since once adopted such programs have 
never been discontinued in any country. Some would 
respond that our only solution is to unionize and to be 
prepared to strike if government restrictions prove severe. 
I doubt that many physicians, dedicated to the care of the 
sick, will find it possible to accept such an answer. 
Certainly, men of the caliber of those in our Association 
would expect to provide a better answer than the coercive 
confrontation that has been the front-line weapon of labor 
unions when supposedly unacceptable conditions are 
imposed. The experience of the physicians of Quebec a few 
years ago should give pause to those who suggest the strike 
as a means of enforcing demands. 

I would prefer to believe that if national health insur- 
ance becomes the law we should accept it with the dignity 
and grace characteristic of the tradition of our profession 
and busy ourselves caring for the sick, fostering vital 
research, and helping in every way possible to correct the 
many problems concerning health care that confront our 
country. 

To repeat, one of the greatest of these is the continuing 
escalation of health care costs, called "surgery's greatest 
challenge" in a recent editorial in the ARcHIVES. Our 
litigious society, educated to expect reparation for any 
poor result from surgery and even any disability following 
injury, along with some members of the legal profession, 
have taken advantage of the knowledge that physicians are 
forced to carry heavy protective insurance. The tremen- 
dous escalation in malpractice premiums has been a major 
factor in increased physicians’ fees. However, physicians’ 
fees account for only 20% of the total health bill and have 
increased much less rapidly than hospital costs. 

Over and above the impact of general inflation on 
increasing costs of material supplies, food, drugs, labor, 
rentals, and construction and maintenance of hospitals, 
medical costs have risen in an exponential manner. Unfor- 
tunately, physicians must accept much of the responsibility 
for this escalation. Indeed, decisions over which we alone 
have control directly affect some 50% of the total national 
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people to hospitals. We determine 
length of stay. We are responsible for the greater utiliza- 
tion of laboratory tests; for x-ray studies; and for radioac- 
tive, ultrasound, and computer scanning methods. We 
order patients to intensive care wards. We decide when 
surgery is necessary. 

We must effect alterations in these sensitive areas of 
decision if this exploding cost-increase is to be halted and 
reversed. Furthermore, we must do so without denying the 
American publie what we know to be the finest medical 
care. If we fail, we will and should be held accountable. 
Reversing this trend will not result from coercion by 
government through the Professional Standards Review 
Organization, the Health Maintenance Organization, or the 
Health Service Agency. It can only be accomplished by 
education. 

Overuse of hospitalization and of laboratory and other 
ancillary diagnostie methods must be controlled. The 
recent investigations of the illnesses of two patients, 
admitted to medical wards of a major hospital in my 
community, will serve to illustrate the inordinate depen- 
dence on such procedures and the waste of money that 
results. Both patients were admitted with the diagnosis of 
"fever of undetermined origin." The first patient was 
hospitalized for 31 days before operation for what proved 
to be an inoperable carcinoma of the lung. The workup 
included innumerable laboratory examinations, many of 
which were repeated several times, multiple roentgeno- 
grams, isotopic as well as computer scanning, echograms, 
and arteriograms. The total hospital bill, exclusive of 
physicians’ charges, prior to operation was more than 
$10,500, some $4,000 of which was for daily room charges, 
despite the fact that the patient was ambulatory and could 
have been studied as an outpatient. 

The eost of the investigation of the second patient, 
admitted to hospital with typical Pel-Ebstein fever, totaled 
more than $6,500 prior to the definitive diagnosis made at 
laparotomy of retroperitoneal and splenic Hodgkin’s 
disease. He also should not have required hospitalization 
during much of this disgnostic period. It was admitted by 
the patient’s physicians that many of the tests served only 
to confuse rather than aid in the diagnosis. 

It is common knowledge that the most important diag- 
nostic tools in a case of fever of undetermined origin are a 
careful history and repeated thorough physical examina- 
tions over time. In each of the aforementioned examples 
these measures, combined with a modicum of ancillary 
studies, should have made the diagnosis suspect or at least 
have brought the patient to surgery for exploration at a 
much earlier date and with a great deal less expense. I am 
sure that each of you could duplicate in your community 
such examples of overuse of hospitalization and of profli- 
gate diagnostic measures. There must be an answer to this 
waste. I believe that we must go to our medical schools to 
help us find it. 

In August 1976, the chairman of medicine at a presti- 
gious medical school made the following depressing state- 
ment: 


Physicians of today are ill-equipped to respond to the problems 
brought by their patients other than by suggesting more diag- 
nostic tests. A negative laboratory workup is considered tanta- 
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be accepted as evidence of disease among those who are in every 
respect well.... The doctor is replaced by the awesome power of 
the laboratory, and in the process both patient and physician are 
diminished. Most serious of all, problems that cannot be effec- 
tively approached by available technology —and they are, in fact, 
responsible for most of the complaints brought by patients—are 
neglected or ill handled, falling as they do outside the competency 
of the physician whose educational experience has neglected 
clinieal reasoning in favor of triage and laboratory screening.* 


Another professor of medicine recently made similar 
comments: 


Many members of medical school faculties who lay claim to the 
title of clinician, and therefore presumably retain a modicum of 
competence in interviewing and examining patients, refuse to 
teach medical students these skills. Others accept the responsi- 
bility with a reluctance that must vitiate the enthusiasm essential 
to excellent pedagogy. ... Not only do some faculty members not 
teach basic skills, they permit medical students to learn defective 
methods from physicians who were inadequately taught in 
previous years. Thereby ignorance is perpetuated.° 


I fear that the many new technological advances to aid 
diagnosis have been more exciting to both professors and 
students than the more mundane drudgery of history 
taking and the time-consuming physical examination. Our 
medical students are taught the intricacies of respiratory, 
cardiac, renal, and digestive physiology and yet often are 
not grounded in the pathogenesis and progression of 
disease processes. Worst of all, many fail to learn the use of 
deductive reasoning in their search for answers. 

Little attention has been given in most medical school 
curricula to cost containment. Furthermore, medical school 
teachers seldom have been held accountable for their 
orders from a cost-benefit standpoint. That it is possible to 
effectively alter overutilization by innovative teaching 
methods has been shown by a senior-year program at the 
Medical College of Ohio, which was designed by two 
professors, Garg and Kleinberg, in the Community Medi- 
cine Department (quoted in Medical World News 18(13):47, 
June 27, 1977). To enhance cost consciousness a hospital 
test-charge book is provided each student who then is 
asked to audit charts of attending physicians, checking test 
costs, types of tests, and possible substitutions of less 
expensive yet still effective tests. Residents using this 
handbook were found to order 25% fewer tests than those 
not referring to it. | 

Academicians must stress cost containment continuously 
to their students if any impact is to be expected in solving 
our national problem. The same holds for preceptors in all 
of our residency training programs. We must demand from 
both ourselves and our residents a sensible reason for every 
order that is written. 

A patient with weight loss, painless obstructive jaundice, 
and a typically large palpable gallbladder does not need an 
echogram to confirm the diagnosis. A liver scan will not 
make operation unnecessary. Although enlargement of the 
panereas might be shown by computerized axial tomogra- 
phy, this preoperative information will be of little help to 
the surgeon who has both sight and touch available as well 
as tissue confirmation, after the abdomen is opened. 

I am not suggesting that we reduce the quality of care by 
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avoiding new methods because of cost. The tremendously 


beneficial effect of computerized axial tomography in 
precision diagnosis of lesions of the brain is a prime 
example of the importance of new developments. However, 
technieal diagnostic tools must be used with discretion and 
not just as new toys. Furthermore, we must decry the 
practice of defensive medicine which has become so wide- 
spread and deny it as an excuse for excessive utilization of 
diagnostic tests. I seriously doubt that such practice has 
substantially altered the results of malpractice litigation. 

What all this actually means is that we must use sound 
judgment in every case study and inculeate our students 
with the same processes of reasoning in both classroom and 
bedside teaching. It also means that residency programs 
must be organized in such a way that continuous supervi- 
sion is mandatory but that independent judgment not be 
eurtailed. Only in this way can our students and residents 
gain excellence in their practice and still help to avoid the 
future bankruptcy of the health care system. 

The same requirement holds for continuing education. 
The shortcomings of the new modalities as well as the 
indieations for their use must be stressed. It is vital that 
the obsolescence of tests and procedures that have become 
outmoded or replaced by more telling and sophisticated 
methods be repeatedly emphasized. It is depressing to 
realize that eight prominent medical organizations, 
including the American College of Surgeons, the American 
College of Physicians, and the American College of Radiol- 
ogy, have been asked by the National Blue Shield organi- 
zation to assist in providing lists of procedures, payment 
for which will be denied unless defended adequately by the 
physician or surgeon involved. From the preliminary 
study, as an example, it was found that in 1975 more than 
$9 million was paid by Blue Shield organizations for the 
following outmoded tests and procedures: lumbodorsal 
sympathectomy for hypertension, uterine suspension, 
basie metabolic rate, protein-bound iodine (instead of the 
more sophisticated measurement of T, and T.), internal 
mammary artery ligation for angina, ieterus index, and 
earotid body resection for asthma. Imagine trying to 
defend these ridiculous data before a congressional 
committee! 

The exposure of such facts by private enterprise is 
heartening and is yet another example of self-discipline by 
the profession. Let us hope that we will have the courage to 
implement such studies in the future without interference 
and acrimony from government should national health 
insurance overtake us. Emphasis on discarding such 
outdated practices should be increased in national, 
regional, and local society meetings as well as in courses 
sponsored by medical schools, but particularly at the 
weekly conferences in our hospitals since such regular 
sessions will reach many more physicians and the informa- 
tion will be reinforced more frequently. 

Another field of medicine that is of growing concern to 
many physicians is the care of the critically ill and injured. 
The relatively recent addition of general intensive care 
wards, acute coronary care units, and cardiac surgery 
recovery areas in our hospitals has resulted in tremendous 
improvement in patient management and in the saving of 
many lives. Continuous cardiac monitors, sophisticated 
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cheal balloon tubes, rapid laboratory reporting, but most 
importantly, highly qualified and dedicated nursing 
personnel, interested anesthesiologists, as well as special- 
ists in nephrology, pulmonary medicine, and cardiology 
have revolutionized the care of patients with critical 
problems, long the province of the lonely surgeon or 
internist. These team efforts coupled with 24-hour superb 
nursing care, often on a one-to-one basis, solve many 
seemingly insurmountable problems. Obviously, these 
wards have proved to be of inestimable value in residency 
training. 

Unfortunately, such units have produced great problems 
along with great benefits. All too frequently resuscitative 
measures have proved so remarkable that hopelessly ill 
patients with little or no life expectancy, once placed in 
these areas, have suffered only prolongation of the process 
of dying. Such patients frequently are plugged into life- 
support machines that eventually must be discontinued 
through consultation between physicians and with 
patients’ families. The public is well aware of the 
frequency of such cases, the profession being criticized as 
heartless, unsympathetic, and even cruel. As a conse- 
quence, “Right to Die” laws have been passed in several 
states and have been considered in a number of others. The 
“Living Will” is becoming commonplace. Translated this 
means that many people now hold physicians in fear rather 
than respect, convinced that we have lost compassionate 
understanding and only strive to maintain life as long as 
possible. 

Egan, in his presidential address to the newly founded 
Critical Care Society of Oregon, pointed out that one of 
"the greatest dilemmas facing us today is our failure to 
rationalize that the best thing to do for many critically ill 
patients is nothing"—nothing, that is, except supporting 
them with loving attention and tenderness along with 
pain-relieving drugs and never abandoning them. Termi- 
nal care for many would best be managed at home, a fact 
some physicians never learned or have forgotten. 

A retrospective study was made at the Massachusetts 
General Hospital’ of 226 consecutive class IV patients 
requiring intensive care admitted between July 1, 1972 and 
June 30, 1973. Its purpose was to determine survival, 
quality of life, and hospital charges. Class IV was defined 
as those patients requiring intensive physician and 
nursing care whose condition was unstable and whose 
clinieal course was unpredictable, necessitating frequent 
changes of orders and therapy. The report included the 
following startling findings. By one month, 123 patients 
(54%) were dead, 70 (31%) were still hospitalized, 31 (14%) 
were home. At 12 months, 164 (73%) were dead, ten (5%) 
still were hospitalized, and 52 (23%) were home. Only 27 
(1276) of the 62 survivors were fully recovered. Hospital 
costs totaled more than $3.2 million, averaging $14,304 per 
patient. Twenty-one percent of the total hospital charges 
for all patients (more than $600,000) was for blood, 84% of 
which had been given to those eventually dying. Remem- 
ber, these are costs in dollars of four and five years ago. 

The authors concluded that the costs for such patients 
were becoming intolerable and would prove to be self- 
limiting. They agreed that cost restraints should not 
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intensive care units, but suggested that cost controls might 
be "achieved by not accepting patients for whom intensive 
care is inappropriate and by discontinuing intensive care 
in patients whose survival to a successful outcome is highly 
unlikely." By thorough review of various types of illness in 
such patients, guidelines must be developed to determine 
which patients deserve such care and when it should be 
denied. Obviously, committee action will be necessary in 
each hospital to arrive at definitive decisions, requiring in 
each instance consultations with other physicians and with 
members of the patient's family. Our students and resi- 
dents must be kept aware of this problem for the brunt of 
its solution will fall on them in the future. 

An absurd example of the unwise use of intensive care 
facilities should bring this problem into focus. Respiratory 
distress developed in an 83-year-old man, who had been in a 
nursing home for seven years because of organic brain 
disease. At the time of his admission to the Emergency 
Ward, the family agreed to simple initial treatment but 
asked that the patient be allowed to die "with dignity." 
Hypotensive, obtunded, in respiratory acidosis, the patient 
was admitted to intensive care on the teaching service by a 
medical resident after telephone consultation with the 
pulmonary specialist on call. Sepsis from pneumonia was 
obvious, subsequently proved by positive blood cultures and 
chest roentgenograms. A regimen of fluids, massive doses 
of antibioties, and steroids was started. The intubated 
patient was maintained on a ventilator. A central venous 
catheter was placed. Thoracentesis and lumbar puncture 
were included for the thorough workup. The following day 
skin tests for mumps, PPD, and Candida were done. After 
repeated thoracentesis and lumbar puncture, a Swan-Gans 
catheter was placed. Treatment with intravenous levarter- 
enol (levophed) was started. Four days after starting the 
levarterenol therapy intravenously, gangrene of the toes 
and fingers was reported in the progress notes. On this day 
an order for "no-code" was written. On the fifth day, 
orders included tests for serum electrolytes, serum calcium, 
platelet count, and prothrombin time. Roentgenograms of 
the chest were repeated. Finally on the sixth day, a halt 
was called. He was taken off the ventilator and transferred 
to the ward. He had had a total of 23 blood gas determina- 
tions during his stay in the intensive care unit. He 
promptly expired, never having regained consciousness. 
The total charge, exclusive of professional fees, was 
$6,800. 

Where in the modern curriculum is this practice taught? 
Or put another way, when do we learn that death is 
inevitable and often kind? 

Less critically ill patients also frequently remain in 
intensive care facilities for varying periods. I have been 
struck with the tendency of staff members, consultants as 
well as residents, to write long lists of laboratory orders to 
be carried out on a daily basis, just to “cover the 
waterfront," and to expect the answers on early morning 
rounds prior to their first examination of the patient. They 
seem to forget that the state of hydration can be assessed 
clinically without electrolyte totals or that physical exami- 
nation of the lungs can often yield adequate information 
without daily roentgenograms. Daily hematocrit readings 
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in the absence of bleeding or daily BI N and creatinine 
determinations when urinary volume and specific gravity 
are adequate seldom help in the final outcome. Would it not 
be better to plan the orders to be written after reviewing 
the chart, hearing the nurse's report, and making neces- 
sary physical examinations? The total situation with 
necessary laboratory results might then be assessed at a 
later hour. Let us demand such restraint of ourselves and 
our residents, assuring them that they will not be expected 
to have early laboratory values at their fingertips unless 
such information is critical. Perhaps this will help reduce 
the cost per patient while in the unit which now approaches 
$500 per day. 

One last area of concern to me, and this not bearing on 
the problems of the economics of medicine, relates to the 
prolonged use of chemotherapeutic agents in the hopelessly 
ill and at times the dying patient. There can be no doubt 
that the development of various chemicals for cancer 
treatment is one of the most intriguing advances in recent 
years. New methods and new agents are being widely 
studied. As a result, a new specialty has come into being 
with special journals and societies. Groups of oncologists 
from numbers of centers are collaborating in prospective 
therapeutic trials and speedy dissemination of informa- 
tion. In this rapidly changing field, such cooperation 
permits intelligent alterations in therapy prior to the time- 
consuming delays of publication. Physicians concentrating 
their energy, time, and intelligence in this specialty have 
developed great expertise and have brought palliation and 
new hope to cancer patients. A few varieties of malignant 
neoplasms are being arrested and even cured by various 
drugs, alone and in combination. Certainly, chemotherapy 
holds great future promise. 

Unfortunately, because of overoptimistic enthusiasm 
some surgical as well as medical oncologists are carrying 
such therapy to ridiculous extremes even in terminal cases, 
often producing severe symptoms and toxic effects, 
uselessly adding to the agony of both patients and their 
loved ones. Indeed, at times, in asymptomatic patients 
with incurable cancer extensive treatment is undertaken 
with the excuse that reducing bulk of tumor may prove of 
some benefit. To my knowledge, such misguided efforts 
have resulted in reducing a number of asymptomatic 
patients to invalidism. Such unconscionable treatment 
must be condemned. A recent comment by the former 
editor of WB Saunders Co,‘ a layman friendly to and well 
oriented in medicine, is disquieting: "There is perhaps an 
unconscious realization among people that the weapons of 
our medicine against cancer in its terminal stages are 
powerful agents indeed and are sometimes used with 
terrifying indifference to the agonies of the patient and to 
the slightness of their results." I would urge all of you to 
insist that your students and residents read Dunphy's 
magnificent treatise entitled "The Care of the Patient 
With Cancer," published last year in the New England 
Journal of Medicine? and republished by the American 
College of Surgeons and by the American Cancer Society. 
The following quotation from it is so very pertinent: 


I must emphasize that there is no need to resuscitate the terminal 
patient. There is no need to prolong a useless and tragic life by 
forced feeding or giving antibiotics to frustrate bronchial pneu- 
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monia, the traditional friend of the hopelessly ill or the aged. It is 
inhuman to drag the dying patient to radiation therapy, to 
transfuse him repeatedly, or to give massive toxic and nauseating 
chemotherapy to relieve one tiny facet of an intolerable existence, 
thereby dragging it out for a few more agonizing days or 
weeks. 


Enthusiasm must be tempered by judgment. Continued 
treatment must not be mistaken for palliation. Death is not 
necessarily defeat. 

And finally, as we face the future, with the cloud of 
socialized medicine before us, we must make sure not to 
forget our mission as physicians and be sidetracked by 
bureaucratic controls. If anger and vituperation at restric- 
tive government authority characterize our actions, it will 
further erode our standing with the public. Indeed, it will 
reduce our effectiveness through loss of the people's confi- 
dence, already diminished by biased reporting as well as by 
our failure to come to grips with the inflationary spiral in 
medical costs. We must rebuild that confidence by more 
thoughtful dedication to humanism in medicine, using the 
brilliant advances of technology wisely, and conserving 
health care dollars when possible. Unless we dedicate 
ourselves as teachers of students and residents to 
demanding their attention to the economic problems in 
medicine as well as to the judicious treatment of disease, 
we will win greater disfavor from the public and the 
government alike and will deserve the acrimony of the 
press. I would urge you to bear in mind from day to day in 
your teaching and practice the words of the Hippocratic 
Oath: "...that by precept, lecture, and every other mode 
of instruction I will impart a knowledge of the art. ..." 

To this I would add the suggestion that you heed the 
admonition stated in the parable of "The Two Crabs," one 
of Aesop's fables: "Example is the best precept." 

The fable reads as follows: 


One fine day two crabs came out from their home to take a stroll 
on the sand. 'Child, said the mother, 'you are walking very 
ungracefully. You should accustom yourself to walking straight 
forward without twisting from side to side.' 

‘Pray, mother, said the young one, ‘do but set the example 
yourself, and I will follow you.' 


Let us teach our students and residents so well that they 
correct us when we suggest unnecessary studies. Let us not 
forget that we cannot ask the next generation of physi- 
cians that which we fail to apply in our own daily 
rounds. 


References 


1. Drake EH: Our economic morass. Am J Surg 133:399-404, 1977. 

2. Dunlop GR: Medical costs: Our common dilemma. Bull Am Coll Surg 
61(11):7-11, 1976. 

3. Eiseman B: Surgery's greatest challenge. Arch Surg 112:1029-1030, 
1977. 

4. Engel GL: Are medical schools neglecting clinic skills? JAMA 236:861- 
863, 1976. 

5. Sisson JC: Negligence at the bedside: Academic malpractice. U of Mich 
Med Center J 42:145-146, 1976. 

6. Myers JD: Viewpoint-the president’s page. Bull Am Coll Phys 17(12):2, 
1977. 

7. Cullen DJ, Ferrara LC, Briggs BH, et al: Survival hospitalization 
charges and follow-up results in critically ill patients. N Engl J Med 294:982- 
987, 1976. 

8. Dusseau JL: Reply to letter. The Pharos 40:38, 1977. 

9. Dunphy JE: Annual discourse: On caring for the patient with cancer. N 
Engl J Med 295:313-319, 1976. 


By Precept & Example—Boyden 363 


aoe Sr ar eile) 





x i 


Tq. CIT VUNI 4 A ey » 3 ~ T r goe 
Bile a - ie. pta "Et y Cx » M" Lad T 4 a ^ Ca i gà Vide. icd 4 
E - Fai) " E? id ^M 3 ac xy " - NIS 1 Wr *A " 1 M 
pl u f T - (gie, tt 


Carcinoma of the Breast 


A Clinical Study 


Alfred C. Meyer, MD; Simmons S. Smith, MD; Meredith Potter, MA, SpA 


* An analysis of 1,686 surgically treated carcinomas of the 
breast in one community showed no statistically significant 
differences in five-and ten-year survival for simple, modified 
radical, or radical mastectomy. Further confirmation was 
obtained by computation of relative survival which in addition 
showed that older women more nearly approach normal life 
expectancy than younger ones. 

Bilaterality was found to be a decreasing function of age. 
Patients with medial and lateral tumors did not have significantly 
different rates of survival or sites of distant metastases. 

(Arch Surg 113:364-367, 1978) 


he question of what operation to use in the treatment 

of cancer of the breast has long been debated. While 
the results of an adequately randomized study are awaited, 
the findings realized from a computerized review of 1,686 
patients operated on in one community seemed worthy of 
reporting. The series is comprised of all women operated 
on in Rockford, Ill, for carcinoma of the breast from 1924 to 
1972 who could be followed for at least five years. About 
99% of the patients so treated during this period could be 
included, and most of them were followed at least ten years 
or until death. Many different surgeons, some of whom 
were surgical specialists and the others "occasional opera- 
tors," used their preferred surgical procedure thus making 
a comparison of the results of various operations possible. 
The effect of age, importance of tumor location, incidence 
of bilaterality, and sites of metastases were also consid- 
ered. The operations were radical mastectomy, simple 
mastectomy, and a few lumpectomies or local excisions 
performed on aged women or patients who refused more 
extensive surgery. Since a report of the success from less 
than radical operations was made in 1959,! many surgeons 
in Rockford have used modified radical mastectomy 
thereby making a fourth category for comparison. 

In the computation of all survival statistics, 100 patients 
whose charts specified the operations were for palliation 
were omitted. These patients are included in the other 
results herein reported. Radiation therapy was adminis- 
tered postoperatively to many of these women, but dosage 
and methods varied so greatly over the years that accurate 
assessment was impossible; therefore, any consideration of 
such therapy was omitted from this study. The same may 
be said for chemotherapy. 
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RESULTS 


A comparison of the five- and ten-year survivals for 
various operations is given in Table 1. The simpler oper- 
ations produced better five-year results, which are margi- 
nally significant (P<.1) using x? tests for evaluation. 
There is no statistical significance to the slightly higher 
ten-year survival percentages reported for radical mastec- 
tomy. Because lymph node involvement was usually not 
determined in cases of simple mastectomy and local exci- 
sion, the extent of the disease in these patients could not be 
objectively compared with that of the radical cases. The 
patients who had modified radical mastectomies had posi- 
tive axillary nodes in 48.5% and those who had radical 
mastectomies had 50.9%. These two groups could be judged 
comparable. 

In computing raw survival statistics, all deaths were 
considered to be due to carcinoma when obviously all were 
not. Especially in the older women, the risk of dying from 
other causes is not negligible. In addition, increased life 
expectancy in recent decades makes invalid any compar- 
ison of patients recently operated on with patients from 
previous decades. Also, the average age of the patients 
varied among the different procedures: those undergoing 
radical mastectomies being 54.4 years, those undergoing 
modified radical mastectomies being 58.9 years, and those 
undergoing simple mastectomy or local excision being 66.3 
and 67.7 years, respectively. These disparities may be 
adjusted by calculating relative survival. Another way of 
doing this adjusting is by a comparison of each patient’s 
survival with that projected by life expectancy tables for 
those of the same age, date, and place and the relative 
survival is derived by dividing the actual survival rate by 
the life expectancy rate, thus giving a measure of the 
percentage of normal life expectancy. For these calcula- 
tions, the methods of Ederer et al? and Cutler and Ederer® 
were used employing the Life Tables of the National Office 
of Vital Statistics for white women in the Midwest. 

Comparing breast operations using relative survival 
statisties to correct for age and year of surgery (Table 2), 
both five- and ten-year results were better for the simpler 
operations, although again the differences were not statis- 
tically significant. The figures for local excision were 
especially favorable, but the cases were too few and too 
selected to draw conclusions concerning the procedure. 

To examine the difference in virulence of breast carci- 
noma at various ages, the survival percentages were 
tabulated at five-year intervals (Fig 1). There was a 
gradually increasing ten-year survival rate as patient age 
increased to 50 years. There was a decrease in the survival 
rate for patients in the 50- to 55-year bracket, and there- 
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Table 1.—Five- and Ten- 
Operations 












e — ————— 
Operation No. % Survival No. % Survival 
Radical 1,127 66 922 45 
Modified radical 176 74 85 43 
Simple 252 69 217 40 
Local excision 30 77 25 47 
100 
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80 
70 
60 


Observed 


Survival Percentage 





Patient Age 
30 35 — 407-45..50' 555 60- 65 70. 75 
Fig 1.—Ten-year survival at various ages. 
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Patient Age 


20 30 40 50 60 70 80 
Fig 3.—Eventual bilaterality related to age at first tumor. 


after it became surprisingly constant. As the life expec- 
tancy curve declined in older women, the observed survival 
rate approached normal life expectancy. The effect of 
breast cancer on life expectancy at various ages is more 
graphically apparent by considering relative survival 
figures (Fig 2). The graph is similar to raw survival figures 
for the younger women but then rises rather dramatically 
toward normal life expectancy in the aged. 

An examination of the incidence of bilaterality indicated 
that it was a decreasing function of age (Fig 3). The 
eventual involvement of the opposite breast decreased 
from 21% among women younger than age 30 to 5% among 
those 80 or older (Table 3). Bilateral disease developed in 
8% of the entire group. The site of the first tumor had no 
relationship to the incidence of eventual contralateral 
carcinoma. Cancer developed in the opposite breast in 8% 
of the patients with medial lesions, in 8% of those with 
lateral lesions, and in 10% of those with central tumors. 


Arch Surg—Vol 113, April 1978 


1 = ean ` e CT 4 Erde mue. nes t Mi v "NT aus 4 ^ v. im T 
. Table 2.—Five- and Ten-Year Relative Survival for 










Various Operations 





5 yr 10 yr 















————M————À f —————————À 
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Patient Age 
50. 55.80 ^65 1/0 . 75 


301/::.35- H 45 
Fig 2.—Relative survival. 


Correlation of sites of distant metastases with various 
locations of the primary tumor in the breast indicated few 
differences (Table 4) The lesser percentage of lateral 
lesions metastasizing to the liver was marginally signifi- 
cant (P — .1); the inereased percentage of medial lesions 
metastasisizing to the brain was highly significant 
(P — .001). These differences are not, however, reflected in 
survival statistics. Tabulation of ten-year survival percent- 
ages resulting from lesions occurring in different locations 
of the breast indicated no appreciable differences in 
medial or lateral tumors (Table 5). Likewise, there was an 
identical survival rate for patients categorized as having 
their lesions in either upper or lower portions of the 
breast. 


COMMENT 


The operations in this series were not randomized by 
design but there is evidence against case selection. The 
women were derived from one geographic area and the 
procedures selected were based on the preference of indi- 
vidual surgeons. This is indicated historically by the 
pattern the surgeons followed. A study of breast surgery in 
Rockford from 1929-1954 by Shimkin, et al* showed that 
the highest percentage of simple mastectomies was done 
during World War II when there were few surgical special- 
ists in Rockford. However, the survival results were the 
same for patients operated on during the war as they were 
for the periods before and after the war despite different 
operations. 

As just noted, there did not appear to be case selection 
differences in the radieal and modified radical mastectomy 
groups. If indeed there were case selection, it would be to 
do simple mastectomy in the older women as evidenced by 
the greater average age in this category. Neither the 
objection that ten-year survival is poorer in older women 
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Table 5.—Survival Related to Location (Palliative Cases 
Included) 


Location No. of Cases % 10-yr Survival 


Lateral 690 40 
Central 262 28 
8 


Medial 216 3 





nor the belief that tumors are slower growing in the aged is 
applicable because, as noted, postoperative life expectancy 
for patients with carcinoma of the breast did not change 
appreciably between the ages of 55 and 75. 

Further evidence against the superiority of radical 
mastectomy is the similarity of survival for medial and 
lateral lesions noted by Haagensen’ and it is confirmed in 
the present study (Table 6). Investigations by Haagensen 
have shown that there is a higher incidence of axillary node 
metastasis from laterally rather than from medially 
situated tumors and that there is more frequent internal 
mammary node involvement from medial lesions. If 
removal of lymph nodes were the important consideration, 
the outcome with radical mastectomy should be better for 
lateral tumors where axillary nodes are removed than for 
medial ones where internal mammary nodes are not. 
However, the results were identical. An additional argu- 
ment may be made against the radical operation by further 
consideration of the lateral lesions. Here if anywhere, the 
virtue of node resection should demonstrate a difference in 
outcome between simple and radical mastectomy. Nev- 
ertheless, the ten-year survival figures for the two oper- 
ations were practically the same. 

The increased incidence of eventual bilateral carcinoma 
in young women could be due to more years of exposure to 
a carcinogenic factor or to metastasis. Possibly, bilaterality 
is present more often than recognized. This has been 
suggested by Urban,* who does biopsies of the contralat- 
eral breast and by Kruse and Wagner' who advocate 
zeroradiography. Whether simultaneous or not, it is ulti- 
mately more prevalent in the second breast of younger 
women than in the population at large. Bilaterality is not 
likely due to direct extension because it was not more 
frequent with medial lesions. 
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'ercentage of Metastases to Various Organs 













Location Bone Liver 
Lateral 18 1 9 
2 


6 3 
Central 21 19 1 5 
Medial 21 15 14 11 













Table 6.—Ten-Year Survival Percentages by Location 
(Palliative Cases Included) 


Location 
"rst NE aA ie ERE E E EIEII Gn o 
Surgery Lateral Medial Central 
27 
31 












Radical 41 40 
Simple 40 34 


In considering the effect of breast carcinoma at various 
ages, the rather constant rate of survival when life expec- 
tancy is diminishing indicated a less lethal effect in older 
women. 

The similarity of metastases from various primary sites 
in the breast is indicative of metastases being lymphatic 
and blood borne rather than by direct extension. The high 
incidence of brain metastases occurring from lesions 
situated medially was noted but not explained. 


CONCLUSIONS 


Radical mastectomy does not increase survival compared 
to more conservative operations and should therefore be 
abandoned except in special circumstances. Second, there is 
no appreciable difference in ten-year survival in the age 
range of 35 to 75 years, but the disease seems milder in 
older women who approach their normal life expectancy. 
Third, the incidence of carcinoma of the opposite breast is a 
decreasing function of age. The second breast merits 
special attention in younger women. And finally, patients 
with medial and lateral tumors do not have significantly 
different rates of survival or sites of distant metastases. 
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Discussion 


FREDERICK W. PRESTON, MD, Santa Barbara, Calif: This study 
presented by Meyer et al is a continuation of their previous work 
published in 1959. The first series concerned 448 patients and has 
since been referred to as the Rockford (Ill) Study of Carcinoma of 
the Breast. 

There has been previous questioning of the superiority of 
radical mastectomy over less radical procedures, but the study of 
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Smith and Meyer was the first sizable series from the United 
States in which the superiority of the radical operation was 
questioned. Criles' publications came later and contained fewer 
cases. 

A research team headed by Shimkin from the National Insti- 
tutes of Health reviewed the data of Smith and Meyer and in 
addition, surveyed two additional years of patients from the same 
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the criticism of the original work that ens was a Ne of 
patients and that there was lack of classification. Shimkin, indeed, 
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did classify the tumors according to size and extent of spread. His. 


conclusions were the same as those of Smith and Meyer, namely, 
that simple mastectomy produces the same results in terms of 
survival at five and ten years as does radical mastectomy. 

The same criticism that had previously been leveled at Smith 
and Meyer was then aimed at Shimkin and his associates. 
Haagensen considered any procedures less than radical mastec- 
tomy for curable carcinoma of the breast to be a “great leap 
backward” (JAMA 224:1181, 1973). Ackland (Med J Aust 1:945, 
1967) from Australia criticized Smith and Meyer in a discussion 
entitled “Statistically Worthless Figures.” 

The importance of this is that the controversy about how to 
treat operable breast cancer was brought into focus in the United 
_ States. In 1958, the National Advisory Cancer Council adopted a 

resolution of sponsorship for study to compare radical mastectomy 
. tosimple mastectomy supplemented with radiation. At the time of 
. Shimkin's report in 1961 no such studies to compare radical to 
. simple mastectomy with or without radiation had been initiated in 
. the United States. Ten years later, however, in 1971, the National 
.. Surgical Adjuvant Breast Project (NSABP) under the direction of 

Dr Bernard Fisher, began a randomized trial, one phase of which 
was to determine if total mastectomy is as effective in treating 
_ breast cancer as is radical mastectomy in a select group of patients 

with clinieally negative axillary modes (Cancer 39:2827, 1977). 

Patients having total mastectomy in this trial in whom significant 

palpable axillary nodes later developed had them removed. 

According to Fisher, this is the first rigidly controlled prospective 

trial comparing these two methods of therapy. After a mean 
follow-up time of three years, there is no significant difference in 
treatment failure between these two groups of patients. This 
study is still in progress. Confirmation of the Rockford experience 
may come from this source. 

Another randomized study of the NSABP showed that the 
location of a primary breast cancer per se fails to influence 

. survival (Surg Gynecol Obstet 131:79, 1970), thus confirming the 
conclusion of Meyer et al in the present series that there is no 
difference in survival between medial and lateral lesions. 

Without Smith and Meyer's work, government support to 
determine the best treatment for breast cancer might have been 

later and less. Had Smith and Meyer been in a university center, 
this work probably would not have been published in 1959 because 
the department chairman would not have permitted it. And in 

1959, it probably would not have been acceptable to the program 

committee of this Association because it was unorthodox. 

The results seemed particularly unorthodox to Smith and Meyer 
who had learned surgery from orthodox teachers but had the 
courage to publish their results despite anticipated criticism. 

The Rockford series has now been brought up to date with more 
than three times as many cases. The most important conclusion is 


similar to that arrived at earlier, namely, that simple, modified: 


radical and radical mastectomy are followed by five- and ten-year 
survival rates that are identical. 

Will the present study by Meyer et al, which will be published in 
1978, create as much response as the Rockford study published in 
1959 or is there more acceptance of the concept that the biology of 
the disease and the patient’s immune mechanism are important 
determinants of survival and may be more important than the 
type of operation and the skill of the surgeon? 

I would like to ask Smith and Meyer if the interest in this 
subject which they have created in their community will enable 
them to continue this work and perhaps study radical vs simple 
mastectomy on a randomized prospective basis either on their own 
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Dr Meyer has studied this subject for 25 years and I would like 
to ask him what operation he uses for curable cancer of the breast 
with and without clinical evidence of metastases in the axilla. 

EpwaRD F. SCANLON, MD, Evanston, Ill: I first want to mention 
the areas of concern that I have with this communication. The 
cases are not randomized, the study is retrospective, and the cases 
date from 1924; the composition of the patient sample may have 
changed during that long interval. Radiation therapy was given to 
some patients, but they are not identified. I am convinced that 
simple mastectomy plus intensive postoperative irradiation to the 
regional lymph nodes will give equivalent survival rates to mastec- 
tomy plus axillary dissection, but the treatment time, cost, and 
morbidity will also be equivalent or greater. Why give preference 
to nonsurgical treatment if there is no advantage? 

In this series, the axillary nodes contained metastases in 50% of 
the cases. Our cases, for the last several years, have had positive 
nodes in just less than 30% of the specimens, and this difference 
suggests that, in the series of Meyer et al, patients with suspicious 
axillary lymph nodes on clinical examination were more likely to 
have an axillary dissection. Furthermore, axillary dissection was 
done more often in the younger age group. Relative survival rates 
will not adjust for differences in growth rates as affected by 
age. 

However, these concerns should not blind us to the useful data 
presented here. The report contains good statistical analysis and a 
99% follow-up rate. The information on the development of tumors 
in the opposite breast is important. The protocol on brain exami- 
nation and case selection invites scrutiny, despite a P value of .001. 
The discussion on medial vs lateral lesions would benefit from 
inclusion of tumor size and other factors affecting prognosis. 

This provocative article emphasizes several points. Treatment 
results will not be improved by axillary dissection if the lymph 
nodes are uninvolved or if distant metastases already exist, The 
article also implies that distant metastases are a regular 
accompaniment of positive axillary nodes. The burden of proof for 
this hypothesis still rests on those who maintain that cancer of the 
breast with metastatic axillary lymph nodes is "incurable" by 
regional treatment. 

The authors of this article could contribute further to our 
understanding of the natural history of breast cancer by including 
other factors besides the axillary lymph nodes that affect progno- 
sis, such as tumor size, local signs, and hormone receptors. They 
should be congratulated on the detailed study they have done so 
far, and I look forward to additional reports. 

Dr Meyer: In answer to Dr Preston's question about what 
operation we do, I might say we are not philosophically radical 
enough to switch all the way to simple mastectomy. 

We do modified radicals preserving the pectoral muscles but 
dissecting the axilla. This does not cause more disability than a 
simple mastectomy, and as pointed out by Dr Crile, if involved 
notes are left in the axilla, in about 10% of the women they will 
become large enough to require a second operation. 

Dr Seanlon's criticisms are well put, and certainly the more data 
we have the better. The problem is that some of the parameters 
are not objective. For instance, the amount of radiation varied 
much over the years both in dosage and technique, and tumor size 
is not always accurately measured. 

The patients having radical mastectomy were of a younger 
average age than those having simple mastectomy, but there was 
not a great deal of difference in ten-year survival between the age 
of 35 and 70. It is, therefore, not likely that age differences 
affected the survival statistics. 
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Occult Medullary Thyroid Carcinoma 


Evidenced Only by Serum Calcitonin Level Elevations 


After Apparently Adequate Neck Operations 


Melvin A. Block, MD; Charles E. Jackson, MD; Armen H. Tashjian, Jr, MD 


è Following operation for medullary thyroid carcinoma, 
elevated serum calcitonin levels were present in 18 patients who 
had no clinically evident residual tumor. In eight of these 
patients, additional operations have been performed to achieve 
an appropriate thyroidectomy and cervical lymph node dissec- 
tion. In six of these eight, elevated serum calcitonin concentra- 
tions persist. Extensive clinical examinations failed to identify a 
metastatic focus of carcinoma. Serum calcitonin concentrations 
have remained relatively stable for up to six years (average, 3.9 
years) of observations in 12 patients after initial or only oper- 
ations performed from one to 13 years (average 7.3 years) 
previously. This suggests that microscopic metastases of this 
carcinoma can remain relatively dormant for years. The manage- 
ment of medullary thyroid carcinoma requires initially adequate 
cervical operations, periodic serum calcitonin measurements 
postoperatively, reoperation if adequate neck surgery has not 
been performed and if serum calcitonin levels remain elevated 
and only periodic reevaluation for other asymptomatic patients 
with persistently elevated concentrations of serum calcitonin. 

(Arch Surg 113:368-372, 1978) 


Ro techniques for the determination of serum 
concentrations of calcitonin and the use of pentagas- 
trin (Peptavlon) as a provocative test agent permit a 
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critical assessment of completeness of the operative 
removal of medullary thyroid carcinoma. This applies to 
both the hereditary and sporadic types of this carcinoma. 
An elevated concentration of serum calcitonin postopera- 
tively, indicating the presence of residual medullary 
thyroid carcinoma, requires an evaluation to determine the 
location and extent of the tumor. However, current 
methods may not readily identify the location of minute 
foci of the carcinoma which provocative testing with 
pentagastrin shows to be present by virtue of elevated 
serum concentrations of the peptide. We have reviewed our 
experience with postoperative elevations of serum calci- 
tonin and decision making in this situation. In general, 
minute residual foci of medullary thyroid carcinoma will be 
found in the thyroid or cervical lymph nodes if an appro- 
priate thyroidectomy and cervical lymph node dissection 
have not been performed previously in these patients. If, 
following adequate neck surgery, the site of residual 
medullary thyroid carcinoma cannot be determined to 
explain elevated levels of serum calcitonin, management is 
individualized on the basis of the patient's symptoms, 
magnitude of the elevation, and changes in the levels of 
serum calcitonin by serial testing. 


MATERIALS 


A total of 56 patients from eight kindreds and 16 patients with 
the sporadic variety of medullary thyroid carcinoma have been 
studied at our institution. Basal levels of serum calcitonin, as well 
as serial determinations following provocation with caleium or 
pentagastrin, were obtained for evidence of residual carcinoma 
following operation in 40 of the patients with hereditary medul- 
lary thyroid carcinoma and all 16 patients with the sporadie tumor. 
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These studies have been carried out since 1971, initially with 
calcium and later (since 1974) with pentagastrin as the provocative 
agents. The results of calcitonin determinations were correlated 
with prior extent of operation and examinations for evidence of 
carcinoma to explain elevated hormone levels. The search for 
residual medullary thyroid carcinoma included repeated physical 
examination of the neck, chest roentgenograms, skeletal surveys, 
liver scans, and bone scans. In two patients, selective blood 
samples from catheterization of veins in the neck, lungs, liver, and 
other abdominal viscera for determinations of serum calcitonin 
were done in an attempt to localize occult metastases. 

Caleitonin concentrations in serum were determined by a 
radioimmunoassay method. The least amount of calcitonin 
detected by the assay is 0.10 ng/ml, with the normal range being 
less than 0.35 ng/ml basally and less than 0.60 ng/ml after 

Stimulation with either caleium or pentagastrin. Approximately 
50% of normal subjects have values less than 0.10 ng/ml. Unless 
otherwise specified, peripheral blood was used for these determi- 
nations. The pentagastrin provocative test was accomplished by 
the administration intravenously of 0.5 ug/kg over 90 seconds, 
after which blood specimens were taken at 2,5, and 10 minutes for 
measurement of calcitonin. 


. RESULTS 


Of the 56 patients studied after operation for medullary 
thyroid carcinoma (40 with hereditary disease, 16 with 





Type of Medullary Total No. of 
Thyroid Carcinoma Patients (N = 56) 


Hereditary 40 
Sporadic 16 












Table 1.—Postoperative Elevations of Serum Calcitonin Level 


sporadic), elevation of serum calcitonin levels persisted in 
18 following operation even though there was no clinically 
evident residual tumor. The 18 patients included 13 with 
hereditary and five with the sporadic type of this carci- 
noma (Table 1). Of these 18 patients, additional neck 
operations have been carried out in eight. Of these eight, 
five had the familial variety; reoperation for two of these 
consisted of additional thyroid procedures so that all had a 
total thyroidectomy. For four of the patients with the 
hereditary type, the additional operation included 
procedures necessary to complete a bilateral cervical and 
anterior superior mediastinal lymph node dissection (Table 
2). Of the three patients with sporadic medullary thyroid 
carcinoma, the neck reoperation included the removal of 
additional thyroid tissue to complete a total thyroidectomy 
and a cervical lymph node dissection on the side of the 
primary lesion in two patients and a bilateral neck dissec- 
tion in the other (Table 2). 

Serum calcitonin levels were reduced to normal for only 
two of the eight patients who have undergone neck reoper- 
ation only because of a persistent elevation of this humoral 
substance (Table 2). However, residual medullary thyroid 
carcinoma was found in tissue removed from the neck in 
each patient reoperated on. For three patients, residual 


No. of Patients With 
Elevated Serum Calcitonin Levels Postoperatively 








After Stimulation* Total (N = 18) 








*Calcium used since studies initiated in 1971; pentagastrin used since 1974. 


* 































*Values determined immediately prior to second operation. 









Range of 












E Preoperative Calcitonin Postoperative Calcitonin 
Level,* ng/ml Levels,} ng/ml 
p—— RÀ — I~, 
Type of Medullary After After 
Thyroid Carcinoma Patient Second Operation Basal Stimulationi Basal Stimulation: 
Hereditary T Complete total thyroidectomy 0.80 4.5 <0.10-0.50§ <0.10-0.10§ 
2 Complete total thyroidectomy, bilateral 
cervical node dissection 0.95 6.8 0.46-0.80 0.70-6.3 
3 Bilateral cervical node dissection|| 0.90 6.0 2.0-6.0 31-140 
4 Unilateral cervical node dissection to 
complete bilateral cervical node 
dissection 3.4 8.2 1.4-5.2 NT! 
5 Unilateral cervical node dissection to 
complete bilateral cervical node 
dissection 1.2 3.9 0.65 0.67-4.0 
Sporadic 1 Complete total thyroidectomy, 
ipsilateral cervical node dissection 1.8 6.6 — 0.208 0.608 
2 Complete total thyroidectomy, 
ipsilateral cervical node dissection 750 750 200-230 NT 1 
3 Contralateral cervical node dissection 10 <0.20-0.57 0.56-1.60 





TRange of values during follow-up periods, six mo to six yr (average, 2.6 yr). 


iNormal serum calcitonin level after stimulation: <0.60 ng/ml. 
§Patients with normal serum calcitonin values after reoperation. 


|Preoperative studies with calcium, postoperative studies with pentagastrin as provocative agent. 


{NT indicates not tested. 
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Single microscopic focus of metastatic medullary thyroid carci- 
noma. Focus was located under capsule of lymph node removed 
in lateral cervical node dissection, performed because of 
unexplained elevated serum calcitonin level six years after total 
thyroidectomy and unilateral neck dissection (hematoxylin-eosin, 
x 200). 


foci of medullary thyroid carcinoma consisted of minute 
microscopic foci in lymph nodes (Figure). Nevertheless, in 
only one of these three patients did serum calcitonin levels 
return to normal or unmeasurable concentrations after the 
second operation. Consistent with the concept that 
sporadic medullary thyroid carcinoma is of unilateral 
origin, carcinoma was not found in the other lobe of the 
thyroid of patients with this variety." However, a micro- 
scopie focus of metastatic carcinoma was found in a lymph 
node from the contralateral side of the neck in one patient 
considered to have sporadic medullary thyroid carcinoma. 

Follow-up studies have failed to identify the site of 
residual medullary thyroid carcinoma for the 16 patients 
for whom neck operations are considered complete and in 
whom serum calcitonin levels remain elevated. These 
examinations have included additional chest roentgeno- 


= grams, skeletal surveys, bone scans, and liver scans. For 


two patients, selective venous catheterizations were 
carried out to determine the serum calcitonin concentra- 
tions from various locations, including the neck and liver. 
In none of these studies was it possible to localize the site 
of ‘metastatic disease producing continued elevation of 
serum calcitonin. 

Although serum calcitonin studies have been obtained 
only since 1971, the follow-up periods since their initial 
operation for the 18 patients range from one to 13 years 
(average, 7.5 years). For the eight patients who had second 
operations only on the basis of elevated serum calcitonin 
levels, follow-up periods range from six months to six years 
(average, 2.6 years) following the last operation. Examina- 
tions were completed at least once each year. The range of 
serum calcitonin levels observed during these periods are 
given in Tables 2 and 3. Of the 16 patients still showing 
elevated serum calcitonin levels, only two have had note- 
worthy increases during the past six years. Serum calci- 
tonin levels remained stable (increased less than twofold) 
in 12 patients (two patients were tested only once). Three 
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Table 3.—Range of Elevated Serum Calcitonin 
Concentrations* for Patients Not Having Reoperation 


Range, ng/ml 


Type of Time Basal Stimulated 


Medullary Since Serum Serum 
Thyroid Operation, Calcitonin Calcitonin 
Carcinoma yr Level Level 


Hereditary 0.20-0.93 0.20-9.8 
0.40-1.50 0.48-^10 
— 0.10-0.21 <0.10-3.0 
<0.10-0.38 0.19-8.9 
2.60-44 > 10-920 
<0.10-0.46 0.31-1.80 
0.57-2.40 24-7.7 
0.55-1.80 40-69 
0.17->1.0 0.22-3.8 


Sporadic 


*Normal serum calcitonin level: less than 0.35 ng/ml basally and less 
than 0.60 ng/ml after stimulation. 


of these patients have measurable normal basal levels with 
elevation of serum calcitonin evident only after provoca- 
tive testing. 

For six of the patients, the serum calcitonin level was 
within the normal range during the early part of the 
follow-up period but became elevated to varying degrees 
during subsequent periodie reexaminations. In general, 
patients with obvious palpable nodules of medullary earci- 
noma in the thyroid, with or without palpable cervieal 
lymphadenopathy, continued to have elevations of serum 
calcitonin levels, although much reduced in degree, even 
after operative procedures that were designed to remove 
completely the neoplasm in the neck. It is the patient with 
a minute or microscopic focus of medullary carcinoma in 
each lobe of the thyroid, detected only during family 
studies by measurement of calcitonin in serum, who is 
likely to have low or unmeasurable levels of serum calci- 
tonin following total thyroidectomy with or without an 
appropriate cervical lymph node dissection. 


COMMENT 


These results indicate the necessity of performing neck 
operations that are initially sufficiently extensive to 
permit eradication of medullary thyroid carcinoma in this 
location. For the hereditary tumor, this means a total 
thyroidectomy and appropriate bilateral cervical and 
anterior superior mediastinal lymph node dissection for 
those patients with palpable disease in the thyroid gland, 
either preoperatively or at the time of operation. For the 
hereditary type of medullary thyroid cancer consisting of 
minute or microscopic foci detected only by screening 
studies, total thyroidectomy appears adequate. For the 
sporadic tumor, nearly always detected after palpable 
disease develops, an appropriate thyroidectomy and ipsi- 
lateral and anterior superior mediastinal lymph node 
dissection is justified. 

If the serum calcitonin level is elevated following opera- 
tion for medullary thyroid carcinoma, either basally or 
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after provocative tests, attention should first be directed to 
the neck. If the cervical procedures previously mentioned 
have not been completed, these should be accomplished if 


the serum calcitonin level is high or increasing and if 


justified by the patient's health status. However, our 
experience indicates that restoration of serum calcitonin 
level to normal or unmeasurable levels is infrequent except 
in the early stages, even though such reoperations are 
likely to result in removal of additional medullary thyroid 
carcinoma. 

Persistent elevations of serum calcitonin levels after 
complete neck operation for medullary thyroid carcinoma 
probably reflect the presence of minute occult metastases. 
The provocative tests are so sensitive for medullary 
thyroid carcinoma that clinical procedures now available, 
such as organ scans, skeletal surveys, and chest roentgen- 
ograms, are usually inadequate to localize the minute or 
microscopic foci of residual carcinoma. Even selective 
venous catheterization collections for serum calcitonin 
determinations have not been particularly helpful in our 
limited experience with this procedure. 

Thus far, we have been reluctant to perform laparot- 
omies or other operative procedures to search for foci of 
residual medullary thyroid carcinoma evidenced only by 
elevated serum calcitonin levels. It seems highly unlikely 
that gross evidence of tumor could be found in the majority 
of patients. Metastases that might be large enough to see 
or feel are likely to be numerous and are unlikely to be 
eradicated by operation. 

We have continued to observe patients postoperatively 
with serial measurements of serum calcitonin, even though 
the neck operation has been considered to be complete. Our 
experience indicates that elevated levels of serum calci- 
tonin in such patients are often less than 2.0 ng/ml and 
may not rise rapidly even over a period of several years. 


Thus, it seems likely that minute foci of metastatic medul- 
lary thyroid careinoma can remain relatively dormant for 
prolonged periods of time and conceivably may not alter 
the patient's life expectancy. This situation may apply to 
many other malignant neoplasms as well. 

The degree of elevation of the serum calcitonin level does 
correlate generally with clinical evidence of the extent of 
medullary thyroid carcinoma.’ Thus, only great elevations 
(more than 50 ng/ml) usually are associated with diarrhea 
and other symptoms of the disease. A normal level of 
serum calcitonin can be of value, on the other hand, in 
indicating that symptoms are not due to metastatic medul- 
lary thyroid carcinoma. 

Although it is assumed that an elevation of the serum 
calcitonin level following operation is due to residual 
carcinoma, other explanations are possible. Pheochromocy- 
tomas have been reported to be a source of this humoral 
agent.* Other neoplasms, such as bronchogenic carcinomas 
can also be associated with elevated serum calcitonin 
concentrations. Unfortunately, cervical lymph node dissec- 
tions are limited anatomically and do not ensure removal of 


. all lymph nodes in the neck that are potentially involved by 


metastases. 

The question arises as to whether chemotherapy is 
indicated for patients without clinical evidence of disease 
who have elevated serum calcitonin levels following appro- 
priate neck operations. In general, this has not been 
considered justified for such patients because a specific, 
safe, and effective chemotherapeutic agent for this tumor 
is not available at this time. 


This study was supported in part by research grants AM-10206 and AM- 
14876 from the Public Health Service, and grant R-38808 from Henry Ford 
Hospital. 

Pentagastrin was provided by the Ayerst Laboratories, New York. 
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Discussion 


JONATHAN A. VAN HEERDEN, MD, Rochester, Minn: We, too, have 
been most interested in this fascinating malignancy which can be 
diagnosed with such a high degree of accuracy by serum calcitonin 
assay. Our interest has been spear-headed by my colleague Dr 
Glen Sizemore. 

Our experience has been with 75 patients in nine families and is 
very similar to that just outlined so nicely by Block et al. 

The pathologic conditions encountered at our institution show 
that 26% of our patients continued to have a high iCT after an 
appropriate operation, this high iCT did not, however, correlate 
with the clinical recurrence which was only 12%. One of the factors 
influencing recurrence is age. An almost linear increase in metas- 
tases is seen with increasing age and no recurrences occurred in 
our children younger than 10 years of age. 

Computerized tomography has added in the investigation of this 
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group of patients with a persistently elevated iCT. This had 
correlated well with conventional angiography. 

We have a number of patients now with diffuse hepatic 
metastases who are asymptomatic and in apparent “harmony” 
with their tumor. Perhaps Dr Block would comment on this 
situation which is so opposite to most malignant neoplasms with 
hepatic metastases. 

NORMAN W. THOMPSON, MD, Ann Arbor, Mich: Dr Block's article 
certainly raises a number of points about the curability of 
medullary thyroid carcinoma when it has already extended beyond 
the thyroid. 

We, too, have been trying to answer some of the same questions 
about the curability of medullary thyroid carcinoma and have 
reached some tentative conclusions from our own experience as 
follows: On the basis of normal postoperative serum calcitonin 
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levels, patients with tumors limited to the thyroid with microscop- 
ically negative contiguous lymph nodes appear to be cured. In 
those patients with nodal involvement limited to the central 
compartment, total thyroidectomy and regional lymph node 
dissection also yield a high percentage of patients with normal 
calcitonin levels. In our experience, if the jugular or lateral cervical 
lymphatics are involved, cure is unlikely. This raises the question 
as to the effectiveness of radical neck dissection in the treatment 
of this tumor. All of our patients with extensive involvement of 
cervical and mediastinal nodes have had elevated serum calcitonin 
levels after operation. 

How then can the curability of medullary thyroid carcinoma be 
improved? Certainly the opportunity for early detection exists in 
family members with the multiple endocrine neoplasia (MEN) 2a 
syndrome. Screening these people with stimulated calcitonin 
studies has proved to be very useful. Unfortunately, our experi- 
ence with patients with the MEN 2b syndrome is similar to Dr van 
Heerden’s in that we have no patients with normal calcitonin 
levels after appropriate operative treatment. We believe that 
medullary thyroid carcinoma develops and metastasizes at an 
earlier age in this group as compared with those with either the 
MEN 2a syndrome or with sporadic neoplasms. Patients with 
sporadic tumors are not detected until a thyroid nodule is palpable. 
At that time most patients already have metastatic spread. Again, 
operation is unlikely to result in cure as determined by calcitonin 
levels. 

Incidentally, our provocative testing for calcitonin is done by 
using a combined rapid infusion of pentagastrin and calcium (2 
mg/kg). The two- and five-minute samples are the important ones. 
This test is identical to the one that Dr Wells and the Duke group 
recently reported. This test is much more sensitive than when 
either agent is used alone and we have the feeling that it will 
almost detect one metastatic cell. 

A group of eight MEN 2a family member suspects had elevated 
calcitonin levels after provocative testing. By comparing the levels 
in these cases with the operative findings we may be able to 
predict the extent of disease and operation needed in future cases. 
Those cases with either C cell hyperplasia or small primary tumor 
limited to the thyroid all had levels of calcitonin less than 4 pg/ml. 
Those with higher levels had metastatic lymph node involve- 
ment. 

We, like Dr Block, have accumulated a number of patients who 
have remained totally asymptomatic for many years after thyroi- 
dectomy for medullary thyroid carcinoma and would be considered 
clinically free of tumor were it not for positive calcitonin levels. 
One such patient remains free of all symptoms at 26 years. We are 
not at all sure why some patients tolerate residual tumor so well 
whereas others, even in the same family, have had rapid progres- 
sion. The outcome in these cases seems to be related to host 
resistance rather than to specific treatment. 

Finally, I would like to add one case to the series of Dr Block et 
al. We had the opportunity to see a woman recently who had 
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survived for 30 years after a thyroidectomy done at Henry Ford 
Hospital for a malignant neoplasm classified as anaplastic carci- 
noma. Naturally, we were surprised at the outcome and quickly 
obtained the old slides and on review found the original lesion to 
be medullary thyroid carcinoma. Although still asymptomatic, her 
calcitonin level was found to be elevated. 

Dr BLock: We have not had a significant experience with 
computerized tomography (CT) in searching for metastases from 
medullary thyroid carcinoma in the liver or other structures, but, 
as Dr van Heerden has demonstrated, this is a refined technique 
that may identify small metastases. We have initiated the use of 
CT in the search for neck lesions and have found that it is 
necessary to communicate with the radiologist to be sure that a 
study is made of all potential anatomic areas of involvement, 
including the anterior superior mediastinum. In our experience, 
the presence of extensive hepatic metastases from medullary 
thyroid carcinoma has been associated with symptoms although 
evidence of scattered minute metastases may not produce clinical 
manifestations. 

The outline of chances of cure of the various clinical situations of 
medullary thyroid carcinoma, as presented by Dr Thompson, is in 
agreement with our experience. We have not had sufficient 
experience with the MEN 2b, or MEN 3, syndrome, but appreciate 
that it does seem to make itself evident at an earlier age and may, 
therefore, have a potential to produce metastases earlier in life. 
However, it is in the hereditary type of medullary thyroid 
carcinoma that screening tests permit complete eradication of the 
disease. 

I thought that I might be sharply criticized for performing. 
cervical lymph node dissections as reoperations on patients with 
elevated postoperative serum calcitonin concentrations but with 
no obvious clinical evidence of residual carcinoma in the neck. Our 
experience with patients developing, after a period of years, 
extensive cervical lymph node metastases (and perhaps the 
patient Dr Thompson added to our series illustrates this) with 
invasion of adjacent tissues has influenced us to pursue this policy 
as of now. It is the central neck, and particularly the anterior 
superior mediastinum, that is important in these procedures. If 
the patient returns late with extensive carcinoma, it is difficult to 
eradicate the disease surgically. With additional experience, a 
level of serum calcitonin may be identified at which neck reoper- 
ation is justified. 

Longer follow-up studies are needed with these patients 
operated on for medullary thyroid carcinoma. Although it is 
dangerous to reach generalizations from limited data, it is possible 
that foci of metastases from other malignant neoplasms also may 
remain dormant for many years, as appears to be true for 
medullary thyroid carcinoma. This should not be discouraging to 
surgeons because the most important objective must be early 
control of malignancy at its origin. Nevertheless, we should avoid 
excessively aggressive treatment that can result in more harm 
than good in eradicating minute metastases. 
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Management of Severe Hypercalcemia 


Caused by Primary Hyperparathyroidism 


Vanessa G. Schweitzer, MD; Norman W. Thompson, MD; J ay K. Harness, MD; Ronald H. Nishiyama, MD 


* Hypercalcemic crisis is a rare but often fatal complication of 
hyperparathyroidism (HPT). The reported mortality of 60% has 
been related to delay in diagnosis and appropriate treatment. 

During a 16-year period (1961 to 1977), 29 patients with severe 
symptomatic hypercalcemia caused by primary HPT were treated 
at the Surgical Service at the University of Michigan Hospital. 
This group represents 696 of the patients with primary HPT 
treated during this period. 

All but one patient had an exploration of the neck when the 
serum calcium level had been decreased to 12 mg/100 ml by 
intravenous hydration with saline, furosemide diuresis, and 
mithramycin when a hypocalcemic agent was required. One 
comatose patient died of irreversible shock. All of the 28 patients 
who had parathyroidectomies survived the early postoperative 
period. One patient died three weeks later of a myocardial 
infarction. 

This study demonstrates that emergent nonoperative care of 
parathyroid crisis, followed promptly by parathyroidectomy, can 
be successful in nearly all cases. 

(Arch Surg 113:373-381, 1978) 


ypercalcemic crisis is a rare but often fatal conse- 
quence of primary hyperparathyroidism (HPT). The 

high mortality for this disease is attributed to delays in 
both establishing the diagnosis and beginning treatment 
or to inappropriate care of the patient. Since 1932, there 
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have been 85 cases reviewed and reported that document 
an overall mortality of 6095? A recent report of 14 cases 
from one hospital, however, suggests that severe acute 
hyperparathyroidism may be more common than previous- 
ly recognized.'* That report also emphasized that delay in 
diagnosis aecounted for four nonoperative deaths and 
substantially contributed to the mortality (40%) of the 
patients who had parathyroidectomies. 

During the 16-year period (1961 to 1977), 29 patients with 
parathyroid crisis were treated by the Surgical Service at 
the University of Michigan Medical Center, Ann Arbor. 
This constitutes 6% of all patients with primary HPT 
admitted during that period. All patients had serum 
calcium levels of 14 mg/100 ml or greater. Only one patient, 
critically ill on admission, did not have a parathyroidec- 
tomy. Hypercalcemia was alleviated in all 28 patients who 
had parathyroidectomies. One patient, three weeks after 
the excision of a large parathyroid adenoma, died of a 
myocardial infarction. The final mortality was 6.8%. 

In this article, we review our experience with this 
disease and emphasize the importance of early diagnosis 


and the need for emergent and effective preoperative . 


management and prompt surgical treatment. 


PATIENTS AND METHODS 


The records of all patients with a diagnosis of primary hyper- 
parathyroidism, confirmed by operative or necropsy findings, 
during the 16-year period (1961 to 1977) were reviewed. Those with 
a diagnosis of hyperparathyroid crisis or the signs and symptoms 
of acute calcium intoxication who were admitted to the Surgical 
Service were selected for this study. Some patients with serum 
calcium levels as high as 15 mg/100 ml were excluded because they 
showed no acute manifestations of severe hypercalcemia. In 
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addition to a review of the charts of the 29 patients who were 
classified as having parathyrotoxicosis, all pathological specimens 
from operative procedures and necropsies were reexamined. 
Follow-up clinical and laboratory data were obtained throughout 
1977 from the 25 patients who are still alive. 


RESULTS 


The majority of patients (56%) were in the sixth and | 


seventh decade of life (range, 23 to 80 years). Seventy-nine 
percent of the patients were female. 

Most of the 29 patients had the common symptoms of 
chronie hyperparathyroidism, although unrecognized for 
many years, before the symptoms of hypercalcemic crisis 
developed. The clinical syndrome consisted of various 
combinations of malaise, fatigue, muscular weakness, 
thirst, polyuria, abdominal and osseous pain, anorexia, 
weight loss, tachycardia, ECG abnormalities (prolonged 
Q-T interval), constipation, and mental confusion. In some 
patients there was rapid progression from apathy and 
lethargy to disorientation, psychosis, and coma. Progres- 
sive hypertension or an exacerbation of previously well- 
controlled hypertension was noted in several patients at 


. the onset of their crises. Digitalis sensitivity or intoxica- 


tion, another manifestation of acute hypercalcemia, 
occurred in two patients. 

Approximately 50% of the patients had a combination of 
muscular weakness, osseous pain, constipation, nausea and 
vomiting, lethargy and drowsiness, and polyuria. 

Common signs found in one third of all of the patients 
were the combination of hypertension, shortened Q-T 
interval on an ECG tracing, dehydration, osseous tender- 
ness, and a palpable neck mass. 

Roentgenographic studies showed diffuse demineraliza- 
tion of bone in 60% of the patients. However, only 6.8% of 
the patients had osteitis fibrosas cystica. Intravenous 
pyelograms showed nephrolithiasis and/or nephrocalci- 
nosis in 45% of the patients, although only 17% had 
symptoms caused by calculi. 

The diagnosis of primary hyperparathyroidism was 
established in all cases by biochemical studies, clinical 
histories, roentgenograms, and pathological examination 
of tissues. The serum calcium level, a keystone to the 
diagnosis, was 14 mg/100 ml or greater in all patients. Two 
thirds of the patients had levels between 14 and 16 mg/100 
ml, ranging up to 22 mg/100 ml. Sixty-six percent of the 
patients had serum phosphorus levels of 2.5 mg/100 ml or 
lower. Patients with higher serum levels of phosphorus had 
evidence of decreased renal function. Forty-one percent of 
the patients had elevated levels of BUN (> 20 mg/100 ml) 
and serum creatinine (> 1.2 mg/100 ml). During the past 
five years, assays of serum levels of parathormone (PTH) 
were obtained on all patients prior to an operation. The 
results were not always available before an urgent opera- 
tion. The levels of PTH and concomitant levels of serum 
calcium are seen in Fig 1. All patients had inappropriately 
elevated levels of PTH. Only two patients had PTH levels 
in the range found in the majority of patients with proved 
hyperparathyroidism but without symptoms of a crisis. 
The other patients (91%) had levels in a range that was 
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Fig 1.—Graph gives parathormone (PTH) levels in 22 patients with 
parathyrotoxicosis. Assays obtained after therapy initiated in 
many of them. Only two patients have levels in circled area that 
indicates where most patients with primary hyperparathyroidism 
fall. All are diagnostic of primary hyperparathyroidism. Primary 
hyperparathyroidism crises indicated by dotted line. 
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diagnostic. These PTH levels are higher than any others 
we have seen in patients with other causes of hypercal- 


- cemia, including tumors that produce ectopic PTH (pseudo- 


hyperparathyroidism). The mean serum PTH level was 689 
pg/ml (range, 279 to 4,500 pg/ml) when the concomitant 
mean serum calcium level was 13.6 mg/100 ml. The normal 
PTH level for this assay is 255 pg/ml + 92 pg when the 
serum calcium level is 8 to 10 mg/100 ml. 


Preoperative Care 


All patients were rehydrated with intravenous saline 
solution during the time that diagnostic studies were being 
performed. During the past decade, 14 patients were also 
given furosemide, in doses ranging from 20 to 40 mg, every 
two hours until the serum calcium levels decreased to 
approximately 12 mg/100 ml. In addition, potassium chlo- 
ride and magnesium sulfate were administered to those 
patients in whom initial serum levels were low or after 
furosemide-saline-induced diuresis had begun. The re- 
placement dose was usually determined by measurement 
of urinary levels in those patients receiving furosemide. 
Although most patients received no more than 1 to 2 gm of 
magnesium sulfate, one patient with parathyroid carci- 
noma and a serum calcium level of 22 mg/100 ml, was given 
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13 gm as part of his preoperative care. Another patient 
with parathyroid carcinoma received a chelating agent, 
edetic acid (EDTA), to lower the serum calcium level when 
other measures failed (1961). Although five patients had 
been given oral phosphates before or after admission to the 
surgical service, only one patient was given intravenous 
phosphates (50 mmole of disodium and monopotassium 
phosphate in a 1-liter solution for six hours). This was 
effective in lowering the serum calcium level from 17 to 13 
mg/100 ml, but the patient became irreversibly hypoten- 
sive and died. Since 1970, no patients in the Surgical 
Service have received intravenous phosphate solutions for 
the treatment of hypercalcemia. 

— Mithramycin was given to seven patients whose serum 
calcium levels could not be lowered to 14 mg/100 ml or 
lower after rehydration with saline-induced and furose- 
mide-induced diuresis. Coagulation, hepatie, and renal 
function studies were satisfaetory in each patient who 
received the drug administered at a dose of 25 ug/kg either 
as an intravenous bolus or during a three-hour drip. Four 
patients received more than one dose during the time 
diagnostie studies were being completed. 

The responses to mithramycin therapy were as follows: 
(1) A 59-year-old man, with the acute onset of mental 
confusion, lethargy, fever, hypertension, a symptomatic 
duodenal ulcer, and a serum calcium level of 16.0 mg/100 
ml, was given two l-mg doses of mithramycin. This 
decreased the level of serum calcium to 12 mg/100 ml 
before the resection of a large parathyroid adenoma. (2) An 
80-year-old woman with a history of Paget's disease of 
bone had increasing weakness, depression, lethargy, and 
confusion develop. Her level of serum calcium was 15.6 mg/ 
100 ml. She had received several doses of mithramycin as 
treatment for Paget's disease. After another dose, her 
serum calcium level decreased to 11 mg/100 ml, and a large 
parathyroid adenoma was successfully removed. (3) A 76- 
year-old woman had a symptomatic hypercalcemia for 
three years. She became semicomatose and had a serum 
calcium level of 15 mg/100 ml. She received one dose of 
mithramycin before she was transferred to University 
Hospital. Her serum calcium level was then 12 mg/100 ml. 
After an exploration of the neck failed to locate an 
abnormal parathyroid gland, she was given two additional 
doses. Localizing PTH assays were done. Her serum 
_ calcium level was again 12 mg/100 ml before the successful 
removal of a large mediastinal parathyroid adenoma. (4) A 
56-year-old woman with acute symptoms of hypercalcemia 
and a serum calcium level of 15.3 mg/100 ml was given 1 
mg of mithramycin, thus lowering the serum calcium level 
to 11 mg/100 ml. She then had a parathyroid adenoma 
excised and a total thyroidectomy for a papillary carcinoma 
of the thyroid gland. (5) A 87-year-old woman with 
ureteral colic, the acute onset of anorexia, lethargy, and 
flu-like gastrointestinal symptoms had a serum calcium 
level of 16.9 mg/100 ml. After one dose of mithramycin, the 
serum calcium level was 11 mg/100 ml, and a large 
parathyroid adenoma was excised. (6) A 56-year-old man 
with a history of a peptic ulcer and hypertension, became 
lethargic, weakened, and confused after a major vascular 
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Fig 2—Artist's concept of operative findings in 60-year-old woman 
with concomitant symptoms of cerebral vascular insufficiency 
and parathyrotoxicosis. Left, internal carotid artery was totally 
occluded and right, tightly stenosed. After right internal carotid 
endarterectomy, right superior parathyroid adenoma was 
excised. 


operation. While being evaluated for a myocardial infarc- 
tion, the serum calcium level was found to be 15.1 mg/100 
ml. For three weeks, he received three doses of mithra- 
mycin that reduced his serum calcium level to the range of 
11.5 to 12 mg/100 ml. A parathyroidectomy was then done. 
(7) A 53-year-old man had a history of excision of a large 
parathyroid "adenoma" and was admitted to the hospital 
with museular weakness, lethargy, anorexia, and a serum 
caleium level of 20 mg/100 ml. After receiving two doses of 
mithramycin, his serum calcium level decreased to the 
range of 13 to 14 mg/100 ml. He had an en bloc resection of 
a recurrent parathyroid carcinoma. Hypercalcemia devel- 
oped six months later and he was given nine doses of 
mithramycin intermittently as palliative treatment. 
During the last year of his life, his serum calcium level 
ranged from 13 to 17 mg/100 ml. 


Operative Management 


Twenty-eight patients had cervical explorations after 
appropriate preoperative measures to lower the serum 
calcium levels to approximately 12 mg/100 ml. In each case, 
an attempt was made to identify all parathyroid glands. 
Three patients had either been explored previously for 
parathyroid disease or had had thyroidectomies. One 
patient, a 64-year-old woman, had symptoms of parathy- 
roid crisis and concomitant transient ischemic episodes. 
Because angiographic roentgenograms showed total occlu- 
sion of the left internal carotid artery and a high degree of 
stenosis of the right carotid artery, it was elected initially 
to do a right carotid endarterectomy. When this procedure 
was completed, the neck was explored further and a large 
right superior parathyroid gland adenoma was excised 
(Fig 2). 

A 60-year-old woman with a history of previous exposure 
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Fig 3.—Gross necropsy findings in 54-year-old woman. Death was 
probably due to extensive soft tissue calcification (lungs, heart, 
pancreas, kidneys) after long period of severe hypercalcemia and 
use of phosphates. Note findings of multiple endocrine adenoma- 
tosis type | syndrome: small basophilic adenoma of pituitary. 
Huge right superior parathyroid (41 gm). Three other parathyroids 
are hyperplastic. Small gastrinoma of pancreas and adrenal 
cortical hyperplasia. A 3-cm duodenal ulcer penetrating into 
pancreas was also present. 


of the neck to irradiation at age 5 years and again at 25 
years of age had papillary carcinoma of the thyroid as well 
as a large parathyroid adenoma. A total thyroidectomy and 
regional lymph node dissection were done, which preserved 
three normal parathyroid glands. 

Only one patient had three or more parathyroid glands 
excised. A 40-year-old woman with asthma that had been 
treated with steroids, had four hyperplastic glands, 
although only two glands were grossly enlarged. Symp- 
toms of hypoglycemia developed two years later and an 
insulinoma was found, suggesting the probability of the 
multiple endocrine adenomatosis type I (MEA I) syn- 
drome. 

The two patients with parathyroid carcinomas had been 
operated on previously with removal of parathyroid adeno- 
mas. They were both obtunded when they had serum 
calcium levels of 22 mg/100 ml one year and ten years later, 
respectively. Implants of carcinoma with involvement of a 
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recurrent laryngeal nerve and thyroid lobe were found in 
both patients. Their operations consisted of en bloc resec- 
tion on the side of the neoplasm including the thyroid 
gland to have all of the tumors in the specimens. 

A single parathyroid adenoma was found in 25 patients 
and biopsy specimens of one or more of the remaining 
glands were normal by examination of frozen sections. The 
abnormal gland was not found during our initial cervical 
exploration in only one patient. This 76-year-old woman 
required a mediastinal exploration for the removal of a 
large adenoma believed to be a left inferior parathyroid 
gland located on the pericardium. In addition to this 
patient, six others had ectopic parathyroid adenomas (28%) 
in the thymus (2), the carotid sheath, the thyroid gland, the 
retroesophageal space, and the supraclavicular area. The 
most commonly involved parathyroid gland in this series 
was the left inferior one (44%). 


Histopathologic Condition 


A single adenoma was the most common gross finding at 
operation and was confirmed by microscopic study of 
parathyroid tissue that was removed at the time of the 
operation. Twenty-five patients had adenomas (86%). 
Three of the adenomas showed large areas of hemorrhage 
and necrosis. These patients, who were 60, 66, and 69 years 
of age, had short histories of symptoms caused by hyper- 
parathyroidism that finally culminated in parathyroid 
crisis. 

No patients had “multiple adenomas,” although two 
would have qualified for this designation if biopsy spec- 
imens of the remaining parathyroid glands had not shown 
chief cell hyperplasia. These patients are thought to have 
the MEA I syndrome. The two patients with parathyroid 
carcinomas had multiple nodules of parathyroid tissue in 
the soft tissue of the neck. Although lymph node involve- 
ment was not found in either patient at operation, liver 
metastases were found in one patient at necropsy 18 
months after a cervical operation. 


Mortality 


Only one patient admitted to the Surgical Service did not 
have a neck exploration after a diagnosis of hyperparathy- 
roid crisis had been made. She died within eight hours of 
irreversible shock. This 51-year-old woman had been hospi- 
talized elsewhere for renal colic, lethargy, mental confu- 
sion, and a bleeding duodenal ulcer. During the preceding 
month, her serum calcium level had ranged from 16 to 18.4 
mg/100 ml. On admission she was dehydrated, hypoten- 
sive, and semicomatose. Resuscitative measures included 
intravenous saline, potassium, magnesium, and phosphate 
solutions. Autopsy findings (Fig 3) showed massive para- 
thyroid hyperplasia, with the right superior gland 
weighing 41 gm. A small basophilic adenoma of the 
pituitary gland, an islet cell tumor of the pancreas, and 
adrenal cortical hyperplasia were the other endocrine 
components of the MEA I syndrome. Extensive metastatic 
calcification found in the lungs, heart, and kidneys was 
considered the cause of death. 

One of the 28 patients died within 30 days after a 
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Fig 4.—Artist'S concept of operative findings in 60-year-old woman with large bilobed left 
superior parathyroid gland adenoma entwined between stretched divisions of recurrent 
laryngeal nerve. She had transient (three months) left nerve palsy after parathyroidectomy. 


successful parathyroidectomy had been done for an 
adenoma. His serum calcium level had returned to normal 
when he suffered a myocardial infarct and died 22 days 
later. This 56-year-old man had undergone two major 
vascular procedures within six months of his parathyroid- 
ectomy. Both were complicated by cardiac arrhythmias 
and, in retrospect, symptoms of severe hypercalcemia. 
Hyperparathyroidism was not suspected until a serum 
calcium level was found to be 15 mg/100 ml 12 days after 
his second operation. 


Complications 


A transient palsy of the recurrent laryngeal nerve 
developed in a 64-year-old woman after excision of a large 
left superior parathyroid gland adenoma that was inti- 
mately attached to two branches of the nerve (Fig 4). A 
close proximity of the recurrent laryngeal nerve to large 
adenomas was noted in a number of cases (36%). The nerve 
was always near the posterior surface of an adenoma found 
in the inferior parathyroid gland and on the anterior 
surface when a superior parathyroid gland contained the 
adenoma. In several cases, the nerve actually passed 
through the adenoma but could be freed by careful 
dissection. 
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Transient hypoparathyroidism, requiring treatment 
with calcium and/or vitamin D preparations, occurred in 
21% of the patients. This was most frequently seen in 
patients with severe osteoporosis. In all cases, treatment 
could be discontinued when remineralization of bone had 
occurred, usually within three months. One patient, a 45- 
year-old woman, had permanent hypoparathyroidism, 
although she was asymptomatic without replacement 
therapy for two years. After a partial pancreatectomy for 
an insulinoma that occurred two years after a subtotal 
parathyroidectomy for chief cell hyperplasia, tetany devel- 
oped in this patient. Her serum calcium level was 7.5 mg/ 
100 ml. A normal serum calcium level has been maintained 
with vitamin D treatment during the past three years. 

One patient had severe muscular weakness or paralysis 
while in a coma for five weeks after excision of a large 
mediastinal adenoma. This 76-year-old woman had hyper- 
caleemia (serum calcium level, 12 to 13 mg/100 ml) for 
three years before she complained of fatigue and weak- 
ness, and became psychotic. She became comatose and was 
transferred to the University Hospital with a serum 
calcium level of 15.6 mg/100 ml. Preoperatively, her serum 
caleium level was lowered by rehydration and mithramy- 
cin. Biopsy specimens were taken from three normal 
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Fig 5.—Selective parathormone (PTH) assay localizes parathyroid 
adenoma to lower superior vena cava level in 76-year-old woman. 
At cervical exploration, three normal parathyroid glands were 
found. Adenoma measuring 3 x 3 cm found during mediastinal 
exploration. Selective venous PTH assays were obtained in this 
patient only. 


parathyroid glands, and a large substernal goiter was 
removed with hopes of locating an intrathyroidal parathy- 
roid adenoma. Her postoperative serum calcium levels 
remained elevated. Selective venous PTH assays were 
done. An adenoma in the mediastinum that drained into 
the superior vena cava at the level of its junction with the 
right atrium was suspected on the basis of these studies 
(Fig 5). The mediastinum was explored, and a 3 x 3-cm 
parathyroid adenoma in the pericardium was excised. 
Postoperatively, she was normocalcemic but remained in a 
coma for a five-week period. After five weeks she was 
ambulatory, eating, and alert. 


Follow-up Studies 


- All of the 25 living patients are normocalcemic although 
one requires vitamin D (50,000 units/day). The only patient 
in whom recurrent hypercalcemia developed was a 56-year- 
old man with metastatic parathyroid carcinoma. This 
oceurred six months after an en bloc cervical resection of a 
persistent parathyroid carcinoma. He was treated sympto- 
matically with intermittent doses of mithramycin and 
other chemotherapeutic agents during the year before his 
death. The other patient with parathyroid carcinoma 
survived for 14 years before dying of the consequences of 
metastatic calcification. 


COMMENT 


Severe hypercalcemia is life threatening, and if 
untreated may cause death from cardiac arrest, renal 
failure, complications of coma, pancreatitis, or pulmonary 
insufficiency. We emphasize that serum calcium levels as 
low as 14 mg/100 ml may be associated with signs and 
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symptoms of calcium intoxication. A serum calcium level of 
that amount or higher requires vigorous treatment. Unfor- 
tunately, some patients have vague symptoms, and hyper- 
parathyroidism is not considered until a serum calcium 
level is determined. Seventy-six percent of our patients 
were seen after 1970, and this suggests that the prevalence 
of parathyrotoxicosis may have substantially increased. It. 
seems more likely that hyperparathyroidism has been 
recognized more frequently because measurements of 
serum calcium levels have become routine in most hospi- 
tals. Furthermore, in older age groups in whom hyperpara- 
thyroidism is most common, concomitant diseases are 
frequent and may have been accepted as the cause of death 
of some of these patients in the past. This is particularly 
true for those with cardiac and cerebral vascular insuffi- 
ciency. 

The vague symptoms found in this group of patients are 
not unlike those reported by others in patients with 
parathyrotoxicosis.'' Specifically, muscular weakness, 
nausea and vomiting, lethargy, and drowsiness are the 
most common symptoms and are followed by weight loss, 
mental confusion, and coma in the more advanced cases. 
Osseous pain is frequent and was noted in nearly half of 
our patients. Hypertension is frequent and is first noted 
during the acute illness in many of these patients. A 
prolonged Q-T interval on electrocardiograms is a common 
finding in patients with serum calcium levels greater than 
15 mg/100 ml and was found in 40% of our patients. 

The diagnostic studies required in most cases of severe 
hypercalcemia need not be as extensive as seen in some of 
our cases. In most patients with hypercaleemia due to 
malignant neoplasms, a careful history, physical examina- 
tion, and roentgenograms of the chest and bones should be 
sufficient. Serum protein electrophoresis and a biospy of 
bone marrow may be required in patients with multiple 
myeloma or malignant lymphomas. Patients with nonpara- 
thyroid tumors producing PTH are the exceptions. Our 
experience indicates that in 90% of such patients, such 
tumors may be detected by either a chest roentgenogram 
or an intravenous pyelogram. All other patients with 
pseudohyperparathyroidism have had obvious malignant 
neoplasms. The level of PTH in these cases, although 
inappropriately normal or slightly elevated, does not 
approach the levels seen in most patients with primary 
HPT. We do not think that selective venous PTH assays 
are routinely needed for localization in patients with 
primary HPT. Although useful in the only patient in which 
these studies were obtained, the large mediastinal 
adenoma could have been detected without them. 

During the period of this study, only one patient had a 
neck exploration that did not detect an abnormality of the 
parathyroid gland. The patient, a 56-year-old man, had a 
weight loss of 13.5 kg, anorexia, muscular weakness, and 
had a serum calcium level of 15 mg/100 ml. Findings from 
all other studies were normal except for an inappropriately 
normal PTH assay. At operation, four normal parathyroid 
glands were found. An enlarged paratracheal lymph node, 
examined microscopically, was diagnostic for sarcoidosis. 
His rapid improvement after oral treatment with hydro- 
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cortisone suggests that an occasional patient in whom the 
diagnosis is uncertain may benefit from a short trial o 
these drugs. 

Our results emphasize that the severity of hypercalcemia 
of nearly all patients with primary HPT can be lowered to 
a safe range preoperatively if effective measures are 
promptly taken. Although a number of drugs, including 
chelating agents, sodium sulfate, steroids, salmon thyrocal- 
citonin, and phosphates have been used in the past to lower 
serum calcium levels, the majority have proved to be either 
ineffective or dangerous." In our experience, mithra- 
mycin is the drug of choice in cases in which the level of 
serum caleium cannot be readily controlled by intravenous 
infusions of saline in conjunction with a "loop" diuretic 
such as furosemide. 

We believe that phosphate solutions given intravenously 
are contraindicated in the severely hypercalcemic patient. 
They may cause irreversible hypotension, renal failure, or 
extensive metastatic calcification in soft tissues. The 
administration of phosphates was a substantial factor in 
the death of one of our patients and in several others 
treated for the hypercalcemia caused by malignant tumors. 
One recent report implicates oral phosphates as a cause of 
irreversible renal damage in a hypercalcemic patient.?? The 
action of mithramycin, unlike that of phosphate solution 
that results in calcium phosphate deposition, is to inhibit 
PTH-mediated osteoclastic activity. 

Yarbro et al and others'**" have demonstrated that 
mithramycin is a potent inhibitor of RNA synthesis by its 
ability to bind DNA in the presence of magnesium and 
other divalent cations. This is the mechanism that inacti- 
vates osteoclasts despite the presence of high levels of 
parathyroid hormone. Mithramycin has no effect on the 
parathyroid glands and does not increase urinary excretion 
of calcium. The urinary excretion of calcium is decreased 
because bone resorption is decreased. The drug is effective 
in reducing serum calcium levels within 12 to 36 hours after 
administration. A hypocalcemic effect may persist for as 
long as five to seven days, although in our experience it 
usually lasts for three days. The toxic effects of mithra- 
mycin include thrombocytopenia and hepatocellular and 
renal damage. These have not been seen in patients treated 
with a few, intermittent doses given in preparation for a 
parathyroidectomy. The usual chemotherapeutic dose for 
this drug is approximately ten times that given to our 


patients. 

Exploration of the neck need not be delayed if the 
diagnosis of primary HPT is reasonably certain and if the 
level of serum calcium has been controlled. In most cases, a 
reasonably secure diagnosis can be established within 
several days. In an occasional case it may be desirable, 
providing the serum calcium level has been lowered, to 
await the results of a serum PTH assay before proceeding 
with an operation. 

In most patients with parathyrotoxicosis, a large para- 
thyroid adenoma will be found. It is important, however, to 
evaluate the remaining parathyroid glands because chief 
cell hyperplasia, particularly in the MEA I syndrome, may 
be similar in size and appearance to an isolated adenoma. 
In the latter instance, subtotal parathyroidectomy is 
mandatory. Despite the large size of the adenomas in these 
patients, their localization may be difficult, and a surgeon 
must be prepared to search all possible ectopic locations. If 
the diagnosis of parathyrotoxicosis is certain and only 
three normal glands are found in the neck, perhaps, this is 
the one situation where immediate mediastinal exploration 
should be performed. We think this would have been 
preferable to the three-week delay that oecurred in our 
single case with a mediastinal adenoma. The involvement 
of the recurrent laryngeal nerve by more than one third of 
these large adenomas should caution the surgeon to use 
great care in excising them. 

Finally, because parathyroid carcinoma may first be 
seen with extreme hypercalcemia, the enlarged parathy- 
roid should be carefully evaluated for any evidence of 
sclerosis and unusual adherence to surrounding structures. 
When such changes, highly suggestive of a carcinoma, are 
present, great care must be taken to avoid breaking the 
capsule otherwise implantation and recurring hyperpara- 
thyroidism is inevitable. 

Parathyroidectomy remains the only definitive form of 
treatment for parathyrotoxicosis and if done skillfully and 
expeditiously in a well-prepared patient before irreversible 
damage from prolonged hypercalcemia has occurred, it can 
be accomplished with minimal morbidity and mortality. 


Nonproprietary Names and Trademarks of Drugs 


Edetic acid —Nullapons, Sequestrene AA, Versene acid. 
Mithramycin—Mithracin. 
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Discussion 


J. A. VAN HEERDEN, MD, Rochester, Minn: The incidence of 
calcium intoxication in the series was 6% which seems high. As 
emphasized, the diagnosis of calcium intoxication should not be 
made solely by relying on serum calcium levels but on the clinical 
syndrome. It is, as yet, poorly understood why some patients with 
the same level of calcium will have the syndrome and some will 
not. 

We certainly agree that the initial medical management of 
these patients is quite successful in the majority of cases. Certain 
facets of management perhaps deserve emphasis. First, a 
substantial percentage of these patients will have carcinoma of 
the parathyroid glands. In a recent survey of 11 patients with 
carcinoma of the parathyroid glands at our institution, seven had 
serum calcium levels greater than 14 mg/100 ml. Second, serum 
iPTH is nice to have in retrospect but it plays a little role in the 
initial management of these patients. Third, early on, one should 
obtain both protein electrophoresis and a kidney, uterus, and 
urinary bladder roentgenogram with tomograms to rule out 
multiple myeloma and renal tumors. Intravenous pyelography 
should be delayed until the serum calcium leve! has dropped to 
+ 12 mg/100 ml and myeloma has been ruled out. Fourth, in the 
history, one should carefully search for clues indicating carcinoma 
of the breast and any family history suggestive of the MEN 
syndromes. If the latter is suspected, it is wise to obtain head films 
before any cervical exploration. Fifth, if there is any suggestion of 
either, bone marrow aspiration may clinch the diagnosis of 
myeloma or breast cancer. Finally, of great help to us in these 
patients is the hand film. Positive results from a hand film 
virtually clinches the diagnosis. 

Our actual management of these patients is identical to that of 
the Ann Arbor group with the exception of mithramycin, which we 
have used only in the previously operated patient, ie, the patient 
with recurrent parathyroid carcinoma or in the patient who poses 
an unacceptable risk for operation, eg, postmyocardial infarc- 
tion. 

On one occasion, we have used hemodialysis in a patient with a 
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serum calcium level of 26 mg/100 ml. The level dropped to 17 mg/ 
100 ml and during urgent neck exploration, we removed a 5-gm 
adenoma. 

Lastly, one should be leary of these patients when renal function 
is already compromised. Postoperative renal failure is a real 
possibility and should be watched for; a good urine output and the 
judicious use of mannitol should hopefully cut its incidence to a 
minimum. 

The operation of parathyroidectomy is well established and is 
almost half a century old. It is therefore hardly an emergent 
operation. The operation may be urgent or an emergency but it is 
not an emergent one. 

Epwarp PALOYAN, MD, Maywood, Ill: We have managed acute 
hyperparathyroidism in very much the same way. However, in 
rare instances some patients will not respond to all medical 
measures, including mithramycin given in appropriate dosages. 

I would like to emphasize that such patients should not be denied 
operative intervention. We have encountered three instances in 
which the condition of patients with acute hyperparathyroidism 
continued to deteriorate despite hydration, oral phosphates, and 
mithramycin; all three patients were operated on in such a 
comatose state that anesthesia was not required. All three 
patients recovered consciousness within 48 hours and recovered 
fully from their operation and their hyperparathyroidism. 

MELVIN A. Brock, MD, Detroit: This article provides an update 
of the essential features with a well-defined plan of treatment 
that permits successful management of patients with hypercal- 
cemic crises as a result of primary HPT. 

In general, we agree with the article. It seems to us that 
hypercalcemic crisis is usually associated with far advanced HPT, 
particularly in older age groups, as a result of failure to recognize 
the disease. Our two major difficulties in hypercalecemic crisis are 
related to prolonged attempts to improve the patient’s condition 
preoperatively and the elimination of malignant neoplasms, espe- 
cially hematologic disorders, as the cause. Dr van Heerden empha- 
sized this latter problem. Time can be lost in treating a 
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supervening pneumonitis or urinary tract infection in these 
patients. 

A few years ago in a review of our experience with primary 
hyperparathyroidism, it was observed that approximately one 
third of the patients were more than 60 years old when the 
diagnosis was made. Our mortality related to parathyroid carci- 
noma and a patient who died of hypercaleemic crisis at the age of 
74 years after refusing operation. We developed a selective but 
liberal policy in exploring the parathyroid glands in older-aged 
patients with primary HPT. . | 

We have also noted an apparent increased incidence of postoper- 
ative hypocalcemia in older age patients operated for hypercal- 
cemic crisis. This may be due, at least in part, to "bone hunger" but 
also to failure of remaining parathyroid glands to regain function 
after prolonged suppression. In an experience with a few patients, 
it has been observed that serum parathyroid hormone levels may 
be low or not measurable for a prolonged period postoperatively. 
In a few instances, permanent hypoparathyroidism may occur 
even though the remaining parathyroid glands were not disturbed 
at operation. 

There are two questions we would like to ask. First, does this 
experience with acute hypercalcemic crisis support routine 
screening of patients for hypercalcemia and a liberal policy of 
exploring parathyroid glands in the so-called asymptomatic 
patient without overt bone disease or renal calculi? Also, we would 
like to ask, much as Dr van Heerden did, what are the authors' 
recommendations for practical diagnostic procedures needed to 
ensure diagnosis before exploration of parathyroid glands in a 
patient with evidence of hypercalcemic crisis? Are a chest roent- 
. genogram, usual blood and urine examinations, a bone marrow 
_ Study, and examinations to rule out a renal malignant neoplasm 

sufficient? 

Tom D. THROCKMORTON, MD, Des Moines, Iowa: All cases of acute 
emergent hypercalcemia are not due to HPT. In the past couple of 
years I have had the opportunity of seeing two patients with 
profound hypercalcemia, both on the basis of lymphomas. Oper- 
ating on the neck was in no way going to help these patients. They 
had the same treatment outlined earlier, but the cure of their 
hypercalcemia, at least for the time being, was in the treatment of 
their lymphoma by radiation and by chemotherapeutic means. 

I had a patient with acute toxic hypercaleemia who had 
previously been hypoparathyroid. She was taking caleiferol. This is 
a generic prescription. The patient did well for a number of years. 
She was brought to my office unconscious and flaccid. When she 
aroused a little, she was confused. Her blood calcium level was 16 
mg/100 ml. 

We found that all that had happened was her druggist changed 
brands of calciferol. So, I just want you to realize that not all 
calciferol is the same. 

DR THOMPSON: A number of questions have been raised some of 
which I will try to group and answer together. First, as far as the 
criteria for parathyrotoxicosis is concerned we consider this a 
syndrome based on the patient's clinical symptoms rather than on 
the level of the serum calcium. All patients had some combination 
of findings that included nausea, vomiting, lethargy, muscle 
weakness, mental confusion, psychosis, coma, etc. We excluded a 
few patients from this study whose serum calcium levels were 
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between 15 and 17 mg/100 ml because they had no specific 
symptoms of toxic effect. Why this syndrome develops in some 
patients with serum calcium levels as low as 14 mg/100 ml is rather 
difficult to answer but we would like to emphasize that this does 
indeed occur. We believe that anyone with a serum calcium level of 
14 mg/100 ml or higher demands most urgent diagnostic and 
therapeutic care. 

In regard to preoperative diagnostic evaluation, we believe that 
relatively routine laboratory and roentgenographic studies are 
sufficient in conjunction with a careful history and physical 
examination in most cases. The history, of course, should include 
details about drug ingestion, particularly those containing calcium 
and vitamin D. This may require discussion with other family 
members when the patient is already comatose. We have empha- 
sized data on parathyroid hormone assays only because it may be 
useful in the exceptional case when the differential diagnosis may 
be difficult. An example would be the patient with studies 
suggesting primary HPT but also with a recognized concomitant 
malignant neoplasm. We would therefore recommend that a 
parathyroid hormone assay be obtained immediately after the 
initial evaluation of the severely hypercalcemic patient because it 
generally requires a week or more before the results are avail- 
able. 

The use of mithramycin currently allows us to control the serum 
calcium level while awaiting laboratory results in the occasional 
patient with a diagnostic dilemma. We do routinely obtain bone 
roentgenograms and I agree with Dr van Heerden that if one sees 
subperiosteal reabsorption in the hand films, that the diagnosis of 
HPT is established. Only 17% of our patients had that finding 
however, so I believe that one is unlikely to find this helpful in the 
majority of cases. If a recent intravenous pyelogram is not 
available, it should be obtained but never in the dehydrated state. 
In this group of patients, we have obtained them, as suggested, 
after rehydration with a continuous drip of dye. The reason for the 
pyelogram, in addition to determining the presence of caleuli, is to 
rule out a renal neoplasm that could be the source of ectopic PTH. 
Essentially all of the other tumors that we have encountered that 
produced ectopic iPTH have been either pulmonary and noted on 
chest roentgenograms or obvious after the initial history and 
physical examination. The few exceptions are patients with 
lymphomas and multiple myeloma. I would agree with Dr Block 
that a bone marrow biopsy and plasma electrophoresis should be 
done shortly after the initial evaluation if there is any question 
about the diagnosis. 

Finally, in this era in which the diagnosis of primary hyperpara- 
thyroidism is made frequently in the totally asymptomatic 
patient, there is a debate as to whether such patients should 
undergo parathyroidectomy. Should the asymptomatic patient 
with a serum calcium level of 11 mg/100 ml be explored? I believe 
that this group of patients in a severely toxic condition demon- 
strates that the disease is often insidious and agrees with our 
Swedish colleagues who refer to it as pernicious HPT. Many of our 
patients, in retrospect, had asymptomatic or mildly symptomatic 
hypercalcemia for as long as five years before an acute crisis 
suddenly developed. My answer then to the question, would we 
recommend operation on the asymptomatic patient with HPT, is 
clearly yes. 
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DERMATOLOGISTS 


We are a multi-office group expanding in California. 
There are now 10 associates including 3 Board 
Certified surgeons (ENT or Plastic) and Board Certified 
or Qualified Dermatologists. The opportunities are for 


If you are Board Certified or Eligible, we have the 
capability of enhancing your present skills with 
additional training, if needed. We do maintain a strict 
division of services according to training. Remunera- 
tion and opportunity for ownership participation are 


We advertise our services in good taste. We are 
dedicated to providing high quality medical services. 
We invite your personal inspection of our facilities. If 
you have further interests, please send your Curric- 
ulum vitae to my personal attention. E. Frankel, M.D., 
4322 Wilshire Blvd. L.A., CA 90010 (213) 938-2191. 
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sive studies, prepared by a London 
research firm and published by the 
American Medical Association, of- 
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and achievements. 

You'll learn how and why the pre- 
sent systems evolved. ..how they are 
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services available...the training and 
distribution of medical personnel 
...and what effects each system has 
had upon the health of the general 
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Everyone in the medical profes- 
sion should read both of these fascin- 
ating studies on how other nations 
have organized the delivery of health 
care. 

Both books will be available Fall 
of 1976. To order your copies, write 
ORDER DEPT., AMA, 535 N. DEAR- 
BORN ST., CHICAGO, ILL. 60610. 
The French Health Care System 
(OP-460) costs $3.50; the British 
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DESCRIPTION Each tablet of PERCOCET®-5 con- 
tains 5mg oxycodone hydrochloride (WARNING: 
May be habit forming), 325mg acetaminophen 
(APAP). 

INDICATIONS For the relief of moderate to moder- 
ately severe pain. 


CONTRAINDICATIONS Hypersensitivity to oxyco- 
done or acetaminophen. 


WARNINGS Drug Dependence Oxycodone can pro- 
duce drug dependence of the morphine type and, 
therefore, has the potential for being abused. Psy- 
chic dependence, physical dependence and toler- 
ance may develop upon repeated administration of 
PERCOCET®-5, and it should be prescribed and 
administered with the same degree of caution 
appropriate to the use of other oral narcotic-contain- 
ing medications. Like other Barcotie- contia 
medications, PERCOCET®-5 is subject to the Federa 

Controlled Substances Act. 


Usage in ambulatory patients Oxycodone may 
impair the mental and/or physical abilities required 
for the performance of potentially hazardous tasks 
such as driving a car or operating machinery. The 
patient using PERCOCET®-5 should be cautioned 
accordingly. 

Interaction with other central nervous system 
depressants Patients receiving other narcotic anal- 
gesics, general anesthetics, phenothiazines, other 
tranquilizers, sedative-hypnotics or other CNS 
depressants (including alcohol) concomitantly with 
PERCOCET®-5 may exhibit an additive CNS depres- 
sion. When such combined therapy is contempla- 
ted, the dose of one or both agents should be 
reduced. 

Usage in deity Safe use in pregnancy has not 
been established relative to possible adverse effects 
on fetal development. Therefore, PERCOCET®-5 
should not be used in pregnant women unless, in 
the judgment of the physician, the potential benefits 
outweigh the possible hazards. 

Usage in children PERCOCET®-5 should not be 
administered to children. 


PRECAUTIONS Head injury and increased intra 
cranial pressure The respiratory depressant effects 
of narcotics and their capacity to elevate cerebro 
spinal fluid pressure may be markedly exaggerated 
in the presence of head injury, other intracranial 
lesions or a pre-existing increase in intracranial 
pressure. Furthermore, narcotics produce adverse 
reactions which may obscure the clinical course ol 
patients with head injuries. 

Acute abdominal conditions The administration ot 
PERCOCET®-5 or other narcotics may obscure the 
diagnosis or clinical course in patients with acute 
abdominal conditions. 


Special risk patients PERCOCET®-5 should be 
given with caution to certain patients such as the 
elderly or debilitated, and those with severe impair 
ment of hepatic or renal function, hypothyroidism 
Addison's disease, and prostatic hypertrophy o! 
urethral stricture. 


ADVERSE REACTIONS The most frequently 
observed adverse reactions include light-headec 
ness. dizziness, sedation, nausea and vomitinc 
These effects seem to be more prominent in ambt 
latory than in nonambulatory patients, and some o 
these adverse reactions may be alleviated if tht 
patient lies down. 


Other adverse reactions include euphoria, dys 
phoria, constipation, skin rash and pruritus. 


DOSAGE AND ADMINISTRATION Dosage should bi 
adjusted according to the severity of the pain an 
the response of the patient. It may occasionally bi 
necessary to exceed the usual dosage recon 
mended below in cases of more severe pain or ii 
those patients who have become tolerant to th 
analgesic effect of narcotics. PERCOCET®-S is give 
orally. The usual adult dose is one tablet every 
hours as needed for pain. 

DRUG INTERACTIONS The CNS depressant effect 
of PERCOCET®-5 may be additive with that of othe 
CNS depressants. See WARNINGS. 
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Primary Hyperparathyroidism 


and Peptic Ulcer Disease 


Dimitrios A. Linos, MD; Jonathan A. van Heerden, MB, FRCS(C); Charles F. Abboud, MD; Anthony J. Edis, MD 


* To determine whether primary hyperparathyroidism is 
related to peptic ulcer disease, we evaluated 46 cases of 
concomitant primary hyperparathyroidism and peptic ulcer 
disease. Among these patients, there was no sex preponder- 
ance. The pathologic findings at parathyroid surgery, as well as 
the features of peptic ulcer disease, were the same as in patients 
with primary hyperparathyroidism or with peptic ulcer disease 
alone. The ulcer symptoms of 58% of the patients with adequate 
follow up improved after parathyroidectomy. Sixty-six percent of 
the patients who had active peptic ulcer disease at surgery 
improved as compared with only 4496 of the patients who had 
complicated peptic ulcer disease. None of the factors studied 
(age, sex, serum calcium and serum parathyroid hormone levels, 
location, and duration of ulcer) had any effect on the peptic ulcer 
symptoms after parathyroidectomy. Our results and a critical 
review of the experimental and clinical literature suggest that the 
association between primary hyperparathyroidism and peptic 
ulcer disease is no more than coincidental. 

(Arch Surg 113:384-386, 1978) 


D the late 1920s and early 1930s, mention was made of 

gastrointestinal symptoms in patients with hyperpara- 
thyroidism.'? In 1946, Rogers' first postulated a definite 
relationship between peptic ulcer disease and hyperpara- 
thyroidism. 

Although many studies during the past 30 years have 
tried to evaluate this relationship and assess the effect of 
primary hyperparathyroidism on peptic ulcer disease, this 
subject remains controversial. Attempting to answer some 
of these questions, we critically reviewed the histories of 46 
patients with proved concomitant primary hyperparathy- 
roidism and peptic uleer disease. We were particularly 
interested in the effects of parathyroid surgery on the 
clinical course of peptic ulcer disease. 


MATERIALS AND METHODS 


Patients included in this study fulfilled the following criteria: 
(1) biochemically and surgically proved primary hyperparathyroid- 
ism, (2) radiographically proved peptic ulcer disease with onset 
before parathyroidectomy, and (3) peptic ulcer disease of unknown 
etiology (thus excluding patients with the MEN I syndrome 
[Zollinger-Ellison }). 





From the Mayo Clinic and Mayo Foundation, Rochester, Minn. 
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From 1960 through 1975, 1,302 patients underwent cervical 
exploration for primary hyperparathyroidism at the Mayo Clinic. 
Fifty-six patients (4.3%) fulfilled the above criteria. Ten patients 
were excluded from the study since definitive operation for peptic 
ulcer disease had been performed before parathyroidectomy. The 
remaining 46 cases were evaluated as to (1) age and sex distribu- 
tion, (2) serum parathyroid hormone (iPTH) and serum calcium 
levels, before and after parathyroidectomy, (3) pathologic findings 
at parathyroidectomy, (4) location, duration, and activity of peptic 
uleer disease before parathyroidectomy, and (5) course of peptic 
ulcer disease after parathyroidectomy. Follow up was obtained by 
contacting each patient, who answered a detailed questionnaire. 
Four patients had died at the time of follow up, and one was lost to 
follow up. Therefore, of the 46 eligible for review, 41 had adequate 
follow-up data. The duration of follow up varied from one to ten 
years, with a mean of 3.6 years. 


RESULTS 


At the time of parathyroid surgery, the mean age of the 
patients was 61.1 years (range 35 to 83 years). The sex ratio 
was 1:1, with 28 men and 23 women. 


Features of Parathyroid Disease 


Before parathyroid surgery, the mean level of serum 
caleium was 11.8 mg/100 ml (normal, 8.9 to 10.1) and that of 
serum iPTH yl eq/ml (normal, 0 to 40). After parathyroid- 
ectomy, 41 patients (89.1%) became normocalcemie, three 
(6.5%) remained hypercaleemie, and two (4.4%) became 
hypocaleemie and required oral treatment with calcium. 
Forty-three patients (93.5%) had parathyroid adenomas 
(multiple in two patients), and only three (6.5%) had diffuse 
chief cell hyperplasia. 


Features of Peptic Ulcer Disease 


Forty-one patients (89.1%) had duodenal ulcer, three 
(6.5%) had gastric ulcers, and two (4.4%) had both gastric 
and duodenal ulcers. The time lapse between onset of 
peptic ulcer symptoms and parathyroid surgery varied 
from a few months to 45 years, with a mean of 13.5 years. 
At the time of parathyroidectomy, 39 (84.8%) patients had 
active, symptomatic peptic ulcer disease. 


Course of Peptic Ulcer Disease 
After Parathyroid Surgery 
Of the 41 patients with adequate follow up, 24 (58.5%) 
were either asymptomatic or greatly improved after para- 
thyroidectomy. Twelve patients (29.2%) remained un- 
changed, and one had increasing symptoms. In four 
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patients, the effect of parathyroidectomy on peptic ulcer 
disease remained questionable. More specifically, two were 
asymptomatic for five and ten years after parathyroid- 
ectomy, when gastrointestinal bleeding suddenly devel- 
oped, necessitating gastric surgery. Another patient was 
free of symptoms for about six years, when symptoms of 
gastric outlet obstruction required surgical treatment. The 
last patient remained hypocalcemie for two years, 
requiring calcium supplementation. During these years, his 
duodenal ulcer symptoms remained unchanged, but when 
calcium supplementation was discontinued because of the 
normalization of serum calcium level, the ulcer symptoms 
disappeared. — 

Of the 35 patients with adequate follow up who had 
active peptic ulcer disease at parathyroid surgery, 23 
(65.8%) were improved, seven (20%) remained unchanged, 
four (11.4%) had questionable change in their status, and 
one (3%) had a change for the worse. 

Of the 41 patients available for follow up, 16 had one or 
more complications of peptic ulcer disease, mostly 
gastrointestinal bleeding. Only seven (44%) of the 16 
patients with complicated peptic ulcer disease were 
improved after parathyroid surgery; five (31%) were 
unchanged, one was worse, and the status of three was 
questionable. 


. When we studied factors such as age, sex, serum calcium, . 


duration, and activity of peptic ulcer disease, we found that 
none of them had any significant role on the course of 
peptic uleer disease after parathyroidectomy. Although 
male patients tended to do better than female patients, the 
difference was not statistically significant. 


COMMENT 


The conventional current teaching is that a cause and 
effect relationship exists between primary hyperparathy- 
roidism and peptic ulcer disease and that the latter occurs 
in approximately 10% of patients with primary hyperpara- 
thyroidism. This understanding has been based mainly on 
many clinical reports analyzing a few patients at a time 
from differing institutions. Clinieally, we have had reasori 
to doubt this traditional wisdom—a doubt based on the 
treatment of a large population of patients with primary 
hyperparathyroidism. We believe the present study 
represents the largest series of patients from a single 
institution with concomitant primary hyperparathyroid- 
ism and peptic ulcer disease ever reported. 

We found no sex predominance in our series. In other 
series more male than female patients had peptic ulcer 
disease associated with primary hyperparathyroidism. 

Most of our patients had parathyroid adenomas, and no 
unusual increase in frequency of hyperplasia was noted, as 
has been reported in other studies.* The clinical features of 
peptic uleer disease in hyperparathyroidism were not 
different from those noted in peptic ulcer disease alone. 
The same applies to the ratio of duodenal ulcer to gastric 
ulcer, which was as expected in patients with peptic ulcer 
disease alone, that is, 12:1. 

One of the main purposes of our study was to determine 
the effect of parathyroidectomy on the course of peptic 
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ulcer disease. We found that 58% of the patients had 
improvement in their peptic ulcer symptoms after parathy- 
roidectomy. Similarly, 66% of the patients with active 
peptic ulcer disease at parathyroid surgery improved as 
compared with only 44% of the patients with complicated 
peptic ulcer disease. 

The apparent positive effect of parathyroidectomy on 
peptic ulcer disease has been the main argument used to 
suggest a causative relationship between hyperparathy- 
roidism and peptic ulcer disease.** 

Is the improved course of peptic ulcer disease after 
parathyroidectomy more than a coincidence? The clinical 
features of peptic ulcer disease in our patients with 
hyperparathyroidism were not different from those in 
patients with peptic ulcer disease alone. The natural 
history of peptic ulcer disease is characterized by period- 
icity of symptoms ranging from a few weeks to several 
years, and the recurrence rate of peptic uleer symptoms 
within five years is between 46 and 85%.° Our mean follow- 
up period was 3.6 years. Interestingly enough, three of our 
patients who were followed up from five to ten years have 
remained totally asymptomatic after parathyroidectomy 
until peptic ulcer disease complications suddenly devel- 
oped, necessitating gastric operation. 

Another element favoring a probable coincidental 
improvement was the fact that our patients had parathy- 
roid surgery at an older age than the average patients with 
active peptic ulcer disease. Peptic ulcer symptomatology 
seems to wane with increasing patient age.” Finally, we 
found that none of the factors studied affected the course 
of peptic ulcer disease after parathyroidectomy. ` 

Experimentally induced hypercalcemia has been shown 
to stimulate gastric acid secretion,*""""* but a recent careful 
clinical study by Wilson et al" failed to show any 
substantial increase in either basal or stimulated gastric 
acid secretion or in serum gastrin levels in patients with 
hyperparathyroidism. Moreover, parathyroidectomy in 
these patients did not produce any consistent change in 
either serum gastrin or gastric acid secretion. Smallwood” 
has shown that an acute increase in serum calcium level 
(such as with an intravenous calcium infusion) is required 
to produce an increase in acid secretion; chronic hypercal- 
cemia per se, has no effect. In our study, the level of serum 
calcium both before and after parathyroidectomy did not 
appear to affect the peptic ulcer disease after surgery. In 
fact, two of the three patients who remained hypercalcemie 
after parathyroidectomy had improvement of their ulcer 
symptoms. 

Recently, Kaplan et al'^ suggested that secondary hyper- 
parathyroidism might result from systemic alkalosis in 
patients with peptic ulcer disease as a consequence of 
vomiting, nasogastric suction, or the ingestion of soluble 
antacids. If secondary hyperparathyroidism does occur, it 
must be a rare phenomenon, otherwise one would expect to 
find a preponderance of patients with chief cell hyper- 
plasia rather than the scant 6.5% in the present study. 

Cure of hyperparathyroidism did not produce a consis- 


tent improvement in peptic ulcer symptoms. In fact, given 


the unpredictable natural history of peptic ulcer disease, 
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some of the patients who improved after parathyroidec- 
tomy may have done so spontaneously. Our results and a 
critical review of the clinical and experimental literature 
reveal no reliable evidence proving an etiologic association 





between peptic ulcer disease and primary hyperparathy- 
roidism. We suggest that such a relationship may be no 
more than coincidental. 
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Discussion 


NORMAN W. THOMPSON, MD, Ann Arbor, Mich. This is a very 
important paper in that the authors have attempted to destroy the 
accepted dictum that there is an association between peptic ulcer 
disease and hyperparathyroidism. There may be several reasons 
that their figures are so different from those reported by others in 
the literature. The first is that they have excluded patients who 
did not have documented ulcers at the time of their parathyroidec- 
tomies. We have seen many patients with primary hyperparathy- 
roidism who had all of the symptoms of active peptic ulcer disease 
and or had that diagnosis made before referral. After careful 
evaluation including gastroscopy and roentgenographic studies, 
however, no objective evidence of ulcer disease was found. After 
parathyroidectomies, all of their symptoms disappeared. Whether 
this group of patients, those with gastritis, and those with 
pancreatitis, have inflated the incidence of “peptic ulcer” disease 
in previously reported series is not clear. The present authors, 
however, have eliminated this group of patients. Secondly, Drs 
Linos and van Heerden have excluded all patients with the MEN I 
syndrome. In this group we know there is a relationship between 
hyperparathyroidism and peptic ulcer disease when the patient 
has an associated pancreatic neoplasm producing gastrin. 

In this regard, I would ask the authors whether they obtained 
serum gastrins in their patients with proved peptic ulcer disease 
and whether they recommend that serum gastrin levels be 
obtained routinely in patients with both diseases. Perhaps for 
them, it is easy to separate out those patients with hyperparathy- 
roidism as a component of the MEN I syndrome from those who do 
not. In our experience, this may be very difficult and determined 
only after a considerable period of time. In our follow-up study of 
patients with primary hyperparathyroidism operated on since 
1960, some with and some without concomitant peptic ulcer 
disease, we have found that a substantial number eventually were 
proved to have the MEN I syndrome. Furthermore, we have had 
several hyperparathyroid patients with massive gastric acid 
hypersecretion in the diagnostic range for gastrinomas who 
subsequent to parathyroidectomy had return of both acid and 
gastrin levels to the normal range. One patient in this group, a 70- 
year-old woman with aortic valve disease, has been followed up for 
three years since her parathyroidectomy. Her peptic ulcer disease, 
diarrhea, hyperacidity, and hypergastrinemia have been totally 
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controlled since operation. She has had nine subsequent normal 
serum gastrin assays. Preoperatively her levels were above 1,000 
pg/ml. We have no desire to explore her abdomen because of her 
cardiac disease, although I strongly believe she has a gastrin- 
oma. 

Another patient having a parathyroidectomy four years ago had 
suggestive evidence of an MEN syndrome in that she had more 
than one enlarged hyperplastic parathyroid glands found. Because 
of suspicion of a possible gastrinoma, interval gastrin assays were 
obtained but were normal. A year ago, she had her first evidence 
of peptic disease, a perforated duodenal ulcer. Following treat- 
ment of this acute problem, her serum gastrin levels were found to 
be elevated. She has now had a total gastrectomy. Two small 
“gastrinomas” were found in the distal pancreas that was also 
resected. I would hope that Dr van Heerden can tell us how many 
patients with the MEN I syndrome were seen at the Mayo Clinic 
during the time period of this study and whether they were 
diagnosed prospectively or retrospectively in reference to their 
parathyroid disease. It is in this group of patients that we believe 
there is a clear association between peptic ulcer and hyperparathy- 
roidism. : 

JONATHAN A. VAN HEERDEN, MD, Rochester, Minn. It is quite 
embarrassing to have Norm Thompson and I up here, but for the 
rest of the meeting I don’t think you will see us again. 

Dr Thompson’s comments are well taken. The difficulty in 
evaluating this possible relationship is, as Dr Linos has said, that 
no case control or prospective cohort studies have been done, that 
the acute increase in serum calcium level and not the chronic 
hypercalcemia per se seems to be responsible for the increase in 
gastric acid secretion; and lastly, I think in a very important paper 
by Stuart Wilson and Bill Go from our institution they found that 
patients with hyperparathyroidism appear to have normal serum 
gastrin levels and gastric acid secretion that remain unaffected by 
successful parathyroidectomy. 

We agree, however, with Norm, that the patients with the MEN 
I syndrome are a totally different kettle of fish. In our series we 
had six patients with the MEN I syndrome that we excluded, and 
they were diagnosed prospectively. Maybe our luck will change 
soon. 
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Pulmonary Effects of Albumin Resuscitation 


for Severe Hypovolemic Shock 


Donald W. Weaver, MD; Anna M. Ledgerwood, MD; Charles E. Lucas, MD; 
Roger Higgins, PhD; David L. Bouwman, MD; Stemple D. Johnson, MD 


e The effect of albumin when added to the resuscitation 
regimen of patients in hypovolemic shock was studied in a 
randomized prospective manner in 52 injured patients who 
received an average of 15.3 transfusions, 9.6 liters of balanced 
electrolyte solution, and 980 ml of fresh frozen plasma. Before 
and during operation, 27 patients received an average of 25 gm 
of albumin and 150 gm/day for three to five days. 

Patients who received albumin had greater dependence on 
respiratory support, averaging eight days while receiving ventila- 
tory support with volume ventilator compared with three days in 
patients not receiving albumin. Furthermore, patients receiving 
albumin had forced inspiratory oxygen/Pao, ratios that were 
statistically and significantly higher than those of patients not 
receiving albumin during all phases of their hospital course. 

These effects were associated with increased plasma volumes 
caused by the oncotic effects of albumin and by its interference 
with saline diuresis. On the basis of this preliminary report, 
albumin seems to have a detrimental effect on respiratory 
function. 

(Arch Surg 113:387-392, 1978) 


ontroversy continues to exist regarding the ideal treat- 
ment of injured patients with hypovolemic shock. 
Several asanguinous fluids have been recommended to 
restore cireulation while whole blood is being cross 
matched. The addition of albumin to such fluids has been 
advocated to more effectively restore blood volume, 
inerease cardiac output, prevent pulmonary edema, and 
maintain organ perfusion.'? Mobilization of extravascular 
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pulmonary water would be a desirable advantage of this 
action.^* Reverse flux of extravascular pulmonary water 
would ameliorate the adult respiratory distress syndrome 
thought to be precipitated by the rapid infusion of noncol- 
loid fluid. Preliminary data from this laboratory, 
however, suggest that supplemental albumin administra- 
tion interferes with natriuresis and diuresis*'; the resul- 
tant increase in plasma volume reflects decreased excre- 
tion more than increased mobilization of extravascular 
water.®®- Such an effect would be detrimental rather than 
beneficial to pulmonary function. 

his study was designed to determine the effects of 
supplemental albumin resuscitation of injured hypovolemic 
patients with adult respiratory distress syndrome. Pulmo- 
nary function was monitored by comparing changes in 
plasma volume, central venous pressure (CVP), pulmonary 
wedge pressure (PWP), the ratio of forced inspiratory 
oxygen (FIO,) to the Pao, and the number of days a 
patient requires ventilatory support with a volume ventila- 
tor. 


MATERIAL AND METHODS 


Between Nov 1, 1975 and Feb 1, 1977, 52 patients treated for 
serious injury by the Emergency Surgical Service at the Detroit 
General Hospital required multiple transfusions and survived a 
minimum of 24 hours. Most patients were resuscitated on arrival 
with 2 liters of lactated Ringers solution followed by whole blood 
when cross matching was completed. Type-specific, uncross- 
matched blood was given in the initial 45 minutes only when vital 
signs were unresponsive to balanced electrolyte solution infusion 
and cardiovascular collapse was impending. Further resuscitation 
with whole blood and balanced electrolyte solution was dictated by 
ongoing vital signs and hemoglobin levels during operation. Fresh 
frozen plasma was added to restore coagulation factors washed out 
by the ongoing multiple transfusions. Normally, 1 unit of fresh 
frozen plasma was added for every four to five transfusions. Based 
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on hospital number, 27 patients received intraoperative supple- 
mental albumin up to a maximum of 150 gm and postoperative 
supplementation of 150 gm/day for five days. This dosage was 
selected to restore albumin levels to normal and was based on 
previous observations in man.’ 

Each patient's resuscitation was analyzed for three time periods 
reflecting specific changes in fluid dynamics. Phase 1 reflects the 
period of shock and active hemorrhage. It includes the time from 
admission until the end of the operation that controlled bleeding. 
Phase 1 averaged 9.6 hours and is comparable for both groups. The 
average age, cause of injury, admission systolic blood pressure, 
total shock time defined as systolic blood pressure below 80 mm 
Hg, and the amount of blood, fresh frozen plasma, and balanced 
electrolyte solution given during phase 1 were compared for both 
groups (Table 1). An average of 25 gm of albumin was given 
during phase 1. 

Phase 2 is the period of extravascular fluid sequestration; it 
begins at the end of the operation and ends on the morning of the 
day of maximum weight gain. Phase 2 averaged 32 hours in 
patients who did not receive albumin and 42 hours in patients who 
received an average of 227 gm of albumin during phase 2. The 
amount of blood, fresh frozen plasma, and balanced electrolyte 
solution infused, the urine output, and weight gain during phase 2 
were comparable for both groups (Table 2). Phase 3 reflects the 
period of fluid mobilization and diuresis; it begins at the point of 
maximum weight gain and ends on the day that positive fluid 
balance occurred or when the patients began oral intake. The 
patients who were given albumin received an average of 350 gm 
during phase 3. This phase was substantially prolonged in patients 
receiving albumin (12.6 days) compared with those not receiving 
albumin (6.1 days). The volume of blood replacement during the 


Table 1.—Vital Data of Patients During Phase 1 


. Signifi- 
Nonalbumin cance} 


33.8 + 11.5 NS 


Albumin* 
Age, yr 33 + 14.7 
Admission systolic 
blood pressure 
(mm Hg) 


Shock time, min 
Transfusions, units 


Fresh frozen plasma, 
ml 1,130 + 1,094 


Electrolyte infusion, 
ml 9,135 + 4,637 


Phase | time, hr 8.7 - 47 
Urine, ml 1,943 + 1,079 


79.8 + 36.4 
36.5 + 35.5 
17.1+ 9.8 


66.2 + 28.6 NS 
33.7 + 30.4 NS 
13.4 + 89 NS 


842 + 769.3 NS 


10,015 + 4,701 NS 
10.6 + 9.4 NS 
1,832 + 1,138 NS 





*Patients received average of 25 gm of human serum albumin before end 
of operation for control of bleeding. 
TNS indicates not significant. 


Table 2.—Patients' Intake and Output During Phase 2 i 


Albumin* 
MM ——————————— 
Total Per hr 





Time, hr 42.3 + 33.6 
Transfusions, unit 
Fresh plasma, ml 353.7 + 645 

10,277 + 7,695 


4,913 + 2,731 


Electrolyte solution, ml 
Urine, ml 
Weight gain, kg 





first four days of phase 3 was substantially increased in the 
patients receiving albumin (Table 3); the volume of balanced 
eleetrolyte solution and fresh frozen plasma infusion was compa- 
rable. The urine output was substantially decreased in patients 
receiving albumin (8.7 liters for a four-day period) compared to 
patients not receiving albumin (10.7 liters for a four-day peri- 
od). 

The FIO,/Pao, ratios, plasma volumes, blood volumes, total 
serum proteins, serum albumin concentrations, and renal funetion 
studies were performed at frequent intervals in the postoperative 
period, but only the first study was used for statistical analysis. 
The first study on each patient was done at an average of 55 hours 
after injury in patients not receiving albumin and at 53 hours in 
patients receiving albumin. The number of days that each patient 
required ventilatory support for adult respiratory distress 
syndrome was also noted. Representative FIO,/Pao, ratios, CVP, 
PWP, and vital signs that were measured throughout the post- 
operative period were subgrouped according to the first and 
second halves of phase 2 (sequestration phase) and the first and 
second 48-hour periods of phase 3 (mobilization phase). All statis- 
tical analyses were performed using Student's t test for indepen- 
dent variables. Significance was inferred when the level of 
confidence was greater than 95%. 

Since the patients receiving albumin as part of their resuscita- 
tion received more, albeit not substantial, whole blood replacement 
during phase 1 compared with patients not receiving albumin 
(Table 1), both groups were separated to include only those 
patients who received from six to 32 transfusions. This subgroup 
contained 24 patients who received albumin supplementation and 
21 patients who received no albumin supplementation. The same 
aforementioned correlations were made in these subgroups. 


RESULTS 


The addition of albumin to the resuscitation regimen 
was successful in increasing total serum protein and serum 
albumin levels to normal. The mean total serum protein 
and serum albumin concentrations were 6.4 gm/100 ml and 
4.5 gm/100 ml in the patients receiving albumin compared 
with 5.8 gm/100 ml and 2.9 gm/100 ml in the patients not 
receiving albumin. This increase in total serum protein and 
serum albumin levels was associated with an increase in 
plasma volume that averaged 1,300 ml greater than that 
which was theoretically expected in the group receiving 
albumin compared with only 800 ml more than that which 
was theoretically expected in the group not receiving 
albumin. Since the RBC volume decreased by approxi- 
mately 800 ml in both groups of patients compared with the 
theoretically expected RBC volume, the total blood volume 
in the patients receiving albumin was 500 ml more than 


Nonalbumin 


Total Per hr 
31.9 + 22.7 


Significance; 





280 + 469 
8,382 + 6,667 
3,225 + 2,151 


*Patient received average of 227 gm of albumin during this sequestration phase. 


TNS indicates not significant. 
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Table 3.—Patients’ Intake and Output During the First 
Four Days of Phase 3 


Signifi- 
Nonalbumin cancet 
12.6 + 11.6 6.1 + 5.8 P — .001 
. Transfusions, units 2.3 + 2.8 0.8 + 1.12 P< .05 


Fresh plasma, ml 37 + 114 20 + 100 NS 


Electrolyte solution, 
ml 14,521 + 6,410 13,888 + 4,145 NS 


Urine, ml 8,769 + 3,218 10,749 + 4,726 P< .05 


Albumin* 


Duration, days 


*Patients received an average of 350 gm of albumin during the first four 
days of the mobilization phase. 
1NS indicates not significant. 


normal compared with a normal blood volume in the 
patients not receiving albumin." 

Concomitant with the increase in plasma volume, there 
was a decrease in urine output in phase 3 (P — .05) and also 
a decrease in urine output at the time of study although 
this decrease was not statistically significant (P < .10). 
Both the CVP and PWP were significantly (P < .005) 
increased in those patients receiving albumin. The CVP 
and PWP at the time of study averaged 15.4 em H,O and 
 1L2 mm Hg in the patients who were given albumin 
compared with 8.3 cm H,O and 6.0 mm Hg in the patients 
who did not receive albumin (Table 4). This increase in both 
the CVP and PWP was associated with a significant 
deterioration in pulmonary function as was noted by a 
substantially increased FIO,/Pao, ratio of 0.73 in the 
patients receiving albumin compared with 0.36 in the 
patients not receiving albumin (Table 5). This elevation in 
the FIO,/Pao, ratios occurred despite the fact that nine of 
the patients receiving albumin were given positive end 
expiratory pressure (PEEP) at the time these measure- 
ments were made, whereas, none of the patients not 
receiving albumin were given PEEP at the time the 
measurements were made. The addition of PEEP should, 
in theory, improve the FIO,/Pao, ratio. Positive end 
expiratory pressure was usually reserved for patients 
requiring more than 50% FIO, to maintain an adequate 
Pao, level. In addition, patients receiving albumin required 
ventilatory support with a volume ventilator for an 
average of eight days compared with only three days of 
ventilatory support required for patients not receiving 
albumin. The dramatic increase in the plasma volume, 
CVP, PWP, and the FIO,/Pao, ratio was also seen 
throughout the postresuscitative period and could be docu- 
mented in both the first and second halves of phase 2 
(sequestration phase) and both the first 48-hour and second 
48-hour periods of phase 3 (mobilization phase). 

Concomitant with the increase in plasma volume, CVP, 
and PWP, patients receiving albumin more frequently 
required inotropie support of the heart and exogenous 
diuresis to mobilize excess plasma volume. Five of the 27 
patients given albumin required diuretic therapy to treat 
pulmonary edema, to promote urine output, or to alleviate 
hypertension secondary to hypervolemia; in contrast, only 
one of the 25 patients not receiving albumin required 
similar diuretic therapy. Furthermore, 16 of 27 patients 
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given albumin required digitalization, whereas, only seven 
of the 25 patients receiving albumin required such support. 
Associated with this worsening respiratory failure and 
need for inotropic support were seven deaths among the 
group of patients who were given albumin compared with 
no deaths in the group of patients who did not receive 
albumin. 

In the two subgroups of patients who received from six 
to 32 transfusions during phase 1, the elevated FIO,/Pao, 
ratios, the increased plasma volumes, CVP, and PWP, and 
the increased need for ventilatory support, digitalization, 
and diuretic therapy were also present in the patients 
receiving albumin. Likewise, similar changes were present 
throughout phases 2 and 3 in these subgroups (Tables 6 and 
7). 


COMMENT 


The lungs respond to hypovolemic shock with a combina- 
tion of vasoconstriction, increased capillary permeability, 
increased extravascular pulmonary water, leakage of 
protein into the extravascular space and, finally, frank 
pulmonary edema and inadequate oxygenation. This 
sequence of events has been attributed to multiple etiologic 
factors, but the most important factor is probably the 
severity and duration of hypovolemic shock and hypoperfu- 
sion of peripheral organs. This hypoperfusion probably 
results in the release of a humeral factor that precipitates 
these lung changes. Regardless of underlying mechanism, 
the end result is decreased oxygenation. The severity of 
impaired oxygenation can be monitored by measuring the 
percent of physiological shunting in the lungs, the alveolar 
arterial oxygen concentration difference (A-aDO,), and the 
FIO,/Pao, ratio. 

Determination of the percent of physiological shunting 
in the lungs using Berggran's formula has the disadvan- 
tage of requiring that the patient breathe 100% oxygen 
which, by itself, is thought by many to increase the shunt 
fraction.'^ The inherent difficulty of monitoring respira- 
tory failure with A-aDO, is that the standardization is done 
with the patient breathing room air; most of the patients 
described herein were too ill to breathe room air for a long 
period of time, thus, precluding adequate oxygen equilibra- 
tion for accurate calculation of A-aDO,. The FIO,/Pao., 
ratio provides for accurate monitoring of respiratory func- 
tion without the problem of super oxygenation needed for 
the shunt measurement and the frequently inadequate 
oxygenation while breathing room air as needed for the A- 
aDO, measurements. The level of FIO, was adjusted in an 
ongoing manner to maintain an Pao, of at least 60 mm Hg 
and preferably 80 mm Hg. 

The detrimental pulmonary effects of albumin may be 
related to several factors, including hypervolemia second- 
ary to decreased natriuresis and diuresis, reversed oncotic 
pressure secondary to increased extravascular pulmonary 
albumin, or to other secondary or even tertiary effects of 
albumin infusion such as a decrease in ionized calcium with 
a resultant decrease in left ventricular stroke work after 
albumin infusion. This latter factor is currently under 
evaluation. Certainly the end result is an effective central 
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Table 4.—Central Venous Pressures of Patients 


Nonalbumin 
(N = 25) 


Albumin Signifi- 

(N = 27) cance 

First half of phase 
2 7.0 + 3.0 10.3 + 4.9 P < .025 

Second half of 
phase 2 

First 48 hr of 
phase 3 

Second 48 hr of 
phase 3 


Random study 


9.4 + 4.2 15.2 + 6.2 P < .005 


8.3 + 4.3 16.7 + 6.6 P < .005 


15.5 + 6.3 
15.4 + 7.0 


P < .005 
P < .005 


Table 6.—FIO,/Pao, Ratios for Those Patients Receiving 
= 6 or S 32 Units Blood Transfusions 


Nonalbumin 
(N = 21) 


Albumin Signifi- 
(N = 24) cance 
First half of phase 
2 0.25 + 0.16 
Second half of 
phase 2 
First 48 hr of 
phase 3 
Second 48 hr of 
phase 3 
Random study 


0.44 + 0.42 P< .10 


0.34 + 0.09 0.57 + 0.43 P —.10 


0.33 + 0.15 0.76 + 0.57 P < .025 


P< .05 
P < .05 


0.27 + 0.43 
0.34 + 0.20 


0.76 + 0.55 
0.67 + 0.57 





overload as reflected by the high plasma volumes, CVP, 
and PWP in patients receiving albumin. Previous studies 
demonstrated a significant decrease (P < .05) in natriure- 
sis, osmolar clearance, and diuresis in patients receiving 
albumin compared with comparable patients not receiving 
albumin." This central volume overload explains the 
increased need for diuretic therapy and digitalization in 
those patients receiving supplemental albumin. 

These data are in conflict with the experimental work 
done in baboons by Moss and co-workers" who found no 
evidence of pulmonary edema or pulmonary dysfunction 
after resuscitation with colloid fluid equivalent to three 
times blood loss or crystalloid replacement equivalent to 
five times blood loss. These different observations may 
reflect a species difference or else reflect a difference in 
the severity and duration of shock in the baboons compared 
to the patients. Furthermore, the severity of the adult 
respiratory distress syndrome in these patients was 
maximal at 24 to 96 hours, which was later than the 
pulmonary changes reported by these authors." Lowe and 
co-workers’ observed no change in pulmonary function in 
injured patients who were given colloid vs noncolloid 
replacement. The report by Lowe et al,'? however, included 
all injured patients admitted to the Trauma Unit at Cook 
County Hospital, Chicago, whereas, our report deals only 
with severely injured patients requiring multiple transfu- 
sions. 

These findings, furthermore, are in disagreement with 
the thesis proposed by Skillman et al'* that decreased 
plasma oncotic pressure that is secondary to massive 
infusion of noncolloid solutions leads to pulmonary edema 
and failure. This thesis is supported by studies in patients 
undergoing elective abdominal aortic aneurysmectomy 
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Table 5.—FIO,/Pao, Ratios of Patients 











Nonalbumin Albumin Signifi- 
(N = 25) (N = 27) cance 
First half of phase 
2 0.35 + 0.16 0.55 + 0.63 P< .10 
Second half of 
phase 2 0.35 + 0.11 0.67 + 0.61 P< .05 
First 48 hr of 
phase 3 0.34 + 0.14 0.86 + 0.64 P < .005 
Second 48 hr of 
phase 3 0.27 + 0.43 0.75 + 0.54 P< .05 
Random study 0.36 + 0.19 0.73 + 0.70 “P< .025 





Table 7.—Central Venous Pressures for Those Patients 
Receiving —6 or <32 Units Blood Transfusions 


Nonalbumin Albumin Signiti- 
(N = 21) (N = 24) cance 


First half of phase 
2 7.0 + 3.4 9.5 + 3.9 P< .10 


Second half of 
phase 2 

First 48 hr of 
phase 3 

Second 48 hr of 
phase 3 

Random study 


9.0 + 4.0 14.0 + 5.9 P< .01 


16.6 + 6.8 P < .005 


P < .005 
P < .005 


14.4 + 6.2 
15.5 + 7.4 


during which time resuscitation is provided by colloidal vs 
noncolloidal fluids as part of a prospective randomized 
evaluation." These differences probably reflect the fact 
that patients undergoing aneurysmectomy have a low 
perfusion state only to the lower extremities, whereas, 
patients admitted with hypovolemie shock from injury 
have total body hypoperfusion including hypoperfusion to 
the lungs that probably provides the initial insult on which 
the adult respiratory distress syndrome evolves. 

These findings are in agreement with rodent studies by 
Schloerb et al^ who demonstrated that pulmonary edema 
was much more pronounced in rats replaced with equal 
volumes of colloid solution as opposed to crystalloid solu- 
tion. Furthermore, the extravascular pulmonary water 
level and the mortality were much higher in the colloid- 
resuscitated rats. Our own preliminary findings belie the 
theory that albumin helps to mobilize extravascular pulmo- 
nary water in such patients; in contrast our findings 
suggest that the reverse occurs and leads to a worsening of 
the adult respiratory distress syndrome. The end result is a 
deterioration in pulmonary function resulting in an 
increased need for ventilatory support with a volume 
ventilator and a prolongation of the fluid mobilization 
phase. 

Indeed, it seemed from clinieal observations, that this 
delayed mobilization persisted until after the albumin 
therapy had ceased. After cessation of albumin therapy 
and mobilization of the excess fluid, most patients could 
then be weaned from their ventilatory support and their 
oxygenation would then return toward normal. Regardless 
of the underlying mechanism, the deterioration in pulmo- 
nary function observed in these patients seems to be 
related to albumin therapy and should provide a stimulus 
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for conservatism as reflects albumin therapy for hypovo- 
lemie shock in the future. It is possible that the observed 
changes in pulmonary function reflected a difference in 
the severity of injury between the two groups, although 
such a difference was not apparent on the basis of collected 
data or clinical impressions. Pending the obtainment of 
subsequent data on the effects of albumin therapy in 
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hypovolemie injured patients, however, the use of albumin 
should be restricted to some type of prospective clinical 
evaluation of its effectiveness. The continued unscientific 
emotional use of an expensive agent that may be harmful 
should be abandoned. 


This investigation was supported by the Detroit General Hospital 
Research Corp. 
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Discussion 


GILBERT S. CAMPBELL, MD, Little Rock, Ark: All of us are 
acquainted with the Starling-Landis diagram. It looks good, but it 
is a bit inaccurate. One can see that at all times in the pulmonary 
cireulation, the pulmonary vascular pressures are lower than the 
plasma oncotie pressure, so the lung seems to have a built-in 
protection against edema. A more updated interpretation would 


. show that the lung is not nearly as passive as many of us have been 


led to believe. The pulmonary capillary endothelium is quite 


permeable to fluid and to protein, especially after injury. There is 
a potentially large interstitial space between the pulmonary 


capillary endothelium and the alveolar epithelium. Fluid can pass 
quite freely from the pulmonary vessels into the interstitium of 
the lung producing interstitial edema without alveolar edema 
because the alveolar epithelium is much less permeable to fluid. As 
fluid accumulates in the interstitium of the lung, one is confronted 
with the so-called respiratory distress syndrome. When the 
lymphatic glands are overwhelmed and cannot carry this intersti- 
tial fluid away, the lung becomes less compliant. 

Positive end expiratory pressure is used along with mechanical 
ventilation in earing for these patients. In reviewing this subject, I 
learned that Dr N. K. Jensen in Minneapolis first used PEEP in 
the care of patients with thoracic trauma more than 25 years ago. 
Medical chest physicians have reinvented the PEEP that was first 
used by a surgeon in the care of patients with crushing injuries of 
the chest. 

Again, I think the point should be made that albumin is given 
after the fact and does not help. It probably hurts because albumin 
crosses the permeable pulmonary capillary bed, adds to the oncotic 
pressure in the interstitial fluid, and further magnifies the 
problem. There is no evidence whatsoever that albumin helps in 
the treatment of these patients. 

Davip G. ASHBAUGH, MD, Boise, Idaho: I would like to ask the 
authors one question that seems to me in their study to raise an 
important point. They continued their rather active and vigorous 
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resuscitation with albumin throughout phases 2 and 3. Now, I 
think it has been a fairly accepted fact that when you do 
resuscitate these patients from the shock, you do not then proceed 
to continue vigorous resuscitation either with albumin or with 
noncolloidal solutions, and I wonder if this is not a factor in the 
need for increased digitalization and the increased use of diuretics 
that they found in their albumin group and not in their other 
group. 


RoBERT J. FREEARK, MD, Maywood, Ill: I would like to side with. 


the authors in their conclusions. I think this is an additional study, 
perhaps the first one, to identify some rather statistically signifi- 
cant differences in the albumin-treated group with the saline- 
resuscitated population. 

I would also like to emphasize some of the findings of a study 
that were done by Lowe and Moss at Cook County Hospital where 
they studied a group of patients, none of whom had any thoracic 
injuries. They randomly selected two populations; one was treated 
with frozen RBCs mixed with saline, and the second group was 
treated with frozen RBCs mixed with albumin and saline. 

The two groups were compared from the standpoint of their 
need for respiratory support, their pulmonary function tests, and 
their morbidity and mortality; the groups were found to be 
completely comparable. f 

Perhaps the most important message from this study, however, 
and kind of the punch line of their report was a comparison in the 
cost of the two populations: the one treated with lactated Ringer’s 
solution and the one treated with albumin. 

The average cost of resuscitation in the albumin-treated group 
was much more than $500 per patient. The average cost per 
patient in the lactated Ringer’s solution group was approximately 
$1.50. 

I agree that in face of the total absence of any proof that 
albumin is helpful in the resuscitation of seriously injured 
patients, and certainly in this article which suggests that it is 
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indeed harmful, this compelling difference in the cost of albumin 
which constitutes the largest single pharmaceutical item on the 
budget of an institution where it is not enthusiastically supported, 
that that cost difference leaves us all with, I think, a serious need 
and desire perhaps to play down its role in the resuscitated 
patient. | 

BasiL Pruitt JR, MD, Fort Sam Houston, Tex: It is always 
pleasant to have one's prejudices confirmed, but it makes it 
particularly painful to ask just what has been compared. That is, 


both groups of patients received considerable quantities of colloid, - 


and of greatest concern is that all of the indexes that showed 
significant difference are entirely compatible with congestive 
heart failure. i 

How have the authors separated all these differences to avoid 
contrasting adequate resuscitation with excessive resuscitation? 

Dr Lucas: At the 1973 Western Surgical Association meeting in 
Houston, Dr Ledgerwood presented a report on postresuscitative 
hypertension, a manifestation of the adult respiratory distress 
syndrome that is most severe about 48 hours after admission to the 
hospital in patients with acute hypovolemic shock. On the basis of 
this retrospective review, she suggested that patients who 
received albumin had an increased problem with the adult respi- 
ratory distress syndrome. That suggestion created much 
controversy and that controversy was really the basis for the 
prospective random study described today. This report is a prelim- 
inary one. The number of random patients had been doubled 
before ending the study last month; the final results are in the 
computer and not available yet. 

Concerning Dr Campbell's comments, I agree that albumin may 
cause salt and water flux into the pulmonary interstitium, and this 
has been suggested by work on animals done by the San Francisco 
General group. Other questions about the role of albumin as it 
relates to the plasma volume and the interstitial fluid space need 
further study. We know that the interstitial fluid space in the 
periphery is the buffer system against acute plasma overload, and 
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| certainly one must wonder whether albumin alters this buffering 


effect. 

Concerning the use of PEEP, nine of the 27 patients given 
albumin received PEEP because of poor oxygenation, and PEEP 
should theoretically make the FIO, /Pao, ratio better. In contrast, 
none of the 25 patients not receiving albumin required PEEP. 

Dr Ashbaugh, concerning the use of albumin during phases 2 
and 3, I think most people would agree that the worst problems of 
the postresuscitative respiratory failure syndrome develop 
approximately 24 to 96 hours after injury, and it is at this time 
that the proponents of albumin therapy have recommended 
albumin infusion in order to draw the fluid out of the interstices of 
the lung. Also, throughout phases 2 and 3 hypoalbuminemia 
persisted. The albumin level of 2.9 gm/100 ml is also present at the 
end of the first four days of phase 3 in those patients not given 
albumin. A recent patient in the group not receiving albumin 
required more than 60 transfusions during operation that included 
a hemipelvectomy for blunt injury. Severe edema developed in 
that patient and weight gain in phase 2 while her albumin levels 
were 1.7 gm/100 ml. The patient had mobilized all this excess fluid 
despite a comparable albumin level throughout phase 3. 

The reason the study by Drs Lowe and Moss did not show that 
albumin was bad was because they took patients who had minimal 
insult, whereas this study was restricted only to those patients 
who had severe shock and required multiple transfusions. 

Finally, Dr Pruitt, when one looks at the eriteria for adequate 
resuscitation there are many facets that we call end points, 
namely, blood pressure, CVP, PWP, and so forth. One end point is 
urine output. We found that albumin interferes with both the 
clearance of salt and osmoles, with the result that there is a 
decrease in urine output secondary to the albumin. This leads to 
volume overload and puts stress on the myocardium. We are 
eurrently studying the effects of albumin on left ventricular 
function after a bolus of fluid to see if any direct myocardial 
depression is produced by albumin. 
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 Avitene 


crotlorilar Colagen Hemostat (MCH 


A major advance in the 
control of surgical bleeding 





1. Generalized bleeding from denuded bladder 
muscularis during hysterectomy. 


2. Avitene (Microfibrillar Collagen Hemostat) is 
applied, using dry sterile forceps, until the entire 
oozing surface is covered. 


3. Moderate pressure is applied with a dry sterile 
gauze sponge until hemostasis can be confirmed (1-3 
minutes). Additional Avitene is used as necessary. 


4. Adequate hemostasis is achieved without the use 
of suture-ligatures. The peritoneum is ready to be 
closed. 


Please see last naoe for brief summarv. 


^ e 
. Avitene 
Vicroniorilar Colagen Hemostat (MCH) 


Physically, chemically, clinically, different fron 
any topical hemostat you have used before... 





Avitene (MCH) is an absorbable, topical hemostatic 
agent prepared from purified bovine corium colla- 
gen. When placed in contact with a bleeding surface, 
Avitene acts like native collagen: it attracts platelets 
which undergo the release phenomenon, initiating 
the formation of a platelet plug and a natural (phy- 
siologic) clot. 

Avitene, an adjunct to conventional hemostatic 
procedures, has been found to be of greatest value 
when control of bleeding by ligature or conventional 
procedures is ineffective or impractical. Avitene is 
especially effective in: 

e generalized bleeding from raw, soft, or friable tis- 
sues 

* bleeding from highly vascularized organs 

* bleeding from cancellous bone 

e bleeding around vascular anastomoses, where only 
minimal suturing may be possible because of lack of 
integrity of the tissue or the risk of compromising the 
lumen 

Data collected since 1972 show that Avitene 
elicits negligible immunologic responses and foreign 
body reactions and produces no adverse effects on 
healing of vascular anastomoses or bone" Avitene is 
effective in most patients receiving heparin or aspirin, 
and has been shown to be effective in patients who are 
moderately thrombocytopenic. Avitene will not 
work, however, in the presence of clinical throm- 
basthenia or systemic coagulation disorders, and it is 
contraindicated in the closure of skin incisions, as it 
may interfere with the healing of the skin edges. 


1. Posterior iliac bone bleeding following removal of bone graft. 


2. Pressure being applied to Avitene with dry sterile gauze sponge 
on bleeding bone surface. Hemostasis is achieved after 2 to 5 
minutes. 


3. Avitene spread on a dry sponge to achieve control of bleeding 
during decortication of spine. 


4, Avitene being packed into wound at escharotomy site. 


5. Pressure being applied to Avitene with dry sterile gauze sponge 
over site of splenic bleeding. 





x Data on file, Medical Department, Avicon, Inc. 


(lo learn about applications in your 
surgical specialty... clip and mail this page) 


Please check your specialty area: 


LJ Cardiovascular surgery L] General surgery 
LJ Orthopedic surgery E Gynecological surgery 
[L] Plastic surgery LJ Neurosurgery 
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I am interested in: 


L] Motion picture demonstrating some of the clini- 
cal applications of Avitene. This 24-minute film dra- 
matically illustrates the hemostatic action of Avitene 
in clinical and laboratory situations and features sur- 
geons with firsthand experience in its use. 


L] Proceedings of a symposium on Microfibrillar 
Collagen Hemostat (Avitene) (56 pages). 


LJ Selected reprints, pertaining to my specialty, of 
published research on Avitene. 


L] Information for the hospital formulary commit- 
tee about the use and costs of Avitene. 


[| Ordering Avitene for hospital use. 
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SPECIALTY 








HOSPITAL AFFILIATION 


PO. Box 85 
Fort Worth, Texas 76101 








Using 


Avitene 


Vicrotiorilar Colagen Hemostat (MCH 





Keep Avitene dry. Care must be taken to ensure that Avitene is 
kept scrupulously dry, and handled and applied only with dry 
smooth forceps. It will adhere to any wet surface, and premature 
exposure to moisture will impair its hemostatic efficacy. 


Apply Avitene directly to the source of the bleeding 

It is important that Avitene be applied directly to the source of 
bleeding. Otherwise, because of its adhesiveness, Avitene may seal 
over the exit site of deeper hemorrhage and conceal an underlying 
hematoma. Surfaces to be treated should first be compressed with 
dry sponges, and then covered with Avitene. The amount required 
will depend on the force and severity of the bleeding. 


Apply pressure with a dry sponge 

It is then necessary to apply pressure over the Avitene with a dry 
sponge. The period of time necessary will again vary with the 
severity of the bleeding, and may range from a minute for capillary 
bleeding, to three to five minutes for brisk bleeding or arterial 
leaks. Five to ten minutes may be required for control of oozing 
from cancellous bone. 


Remove excess Avitene 

After hemostasis has been achieved, excess Avitene should be 
gently teased away. This can usually be accomplished without 
initiating rebleeding. However, if rebleeding does occur, or if 
breakthrough bleeding should occur in areas of thin application, 
additional Avitene may be applied as necessary. 





Avitene® (Microfibrillar Collagen Hemostat) 


Description: Avitene is an absorbable topical hemostatic age 
prepared as a dry, sterile, fibrous, water insoluble partial hydi 
chloric acid salt of purified bovine corium collagen. 


Indications: Avitene is used in surgical procedures as an adjunct 
hemostasis when control of bleeding by ligature or conventior 
procedures is ineffective or impractical. 


Contraindications: Avitene should not be used in the closure 
skin incisions as it may interfere with the healing of the sk 
edges. 


Warnings: Avitene is inactivated by autoclaving. Ethylene oxi 
reacts with bound hydrochloric acid to form ethylene chlorol 
drin. This product should not be resterilized. It is not for inj 
tion. 


Precautions: Only that amount of Avitene necessary to produ 
hemostasis should be used. After several minutes, excess mater 
should be removed; this is usually possible without the re-initiati 
of active bleeding. Avitene contains a low, but detectable, level 
intercalated bovine serum protein which reacts immunologica 
as does beef serum albumin. Increases in anti-BSA titer have be 
observed following treatment with Avitene. About two-thirds 

individuals exhibit antibody titers because of ingestion of fo 
products of bovine origin. Intradermal skin tests have occasiona 
shown a weak positive reaction to BSA or Avitene but these ha 
not been correlated with IgG titers to BSA. Tests have failed 

demonstrate clinically significant elicitation of antibodies of t 
IgE class against BSA following Avitene therapy. Care should 

exercised to avoid spillage on nonbleeding surfaces, particularly 
abdominal or thoracic viscera. Teratology studies in rats and rz 
bits have revealed no harm to the animal fetus. There are : 
well-controlled studies in pregnant women; therefore, Avite 
should be used in pregnant women only when clearly needed. 


Adverse reactions: The most serious adverse reactions report 
which may be related to the use of this drug are potentiation 
infection including abscess formation, hematoma, wound deh 
cence, mediastinitis. Other reported adverse reactions possil 
drug related are adhesion formation, allergic reaction, forei 
body reaction, subgaleal seroma (report of a single case!. 


How supplied: In 1 g and 5 g sterile jars of sterile microfibril 
collagen hemostat all contained in sealed can. Sterility of the | 
exterior cannot be guaranteed if can seal is broken. Content of | 
is sterile until opened. 


Caution: Federal law prohibits dispensing without prescription. 


Avitene is distributed by 
Alcon Laboratories, Inc. 


AViICON 


Incorporated 


'Lethal' Burns 


A Progress Report 





William W. Monafo, MD; Howard N. Robinson, MD; Toshiharu Yoshioka, MD; Vatché H. Ayvazian, MD 


€ Sixteen consecutive patients, nine of whom also had inhala- 
tion injury, had burns over 7296 body surface area or more. The 
expected death rate was 94%. In fact, all of the eight patients still 
alive after 48 hours survived. The early deaths were primarily due 
to inhalation injury, the treatment of which remains an unsolved 
problem. A mixture of cerium nitrate and silver sulfadiazine was 
used for topical wound antisepsis. The wound flora was sparse: 
447 of 814 wound-surface cultures were sterile; Gram-negative 
bacteria were recovered in 1396. This efficacious wound bacteri- 
ostasis appeared primarily responsible for the absence of late 
death. 


(Arch Surg 113:397-401, 1978) 


p topieal antibacterial agents substantially 
improve survival in patients with burns up to 60% 
body surface area (BSA) in extent, but in larger burns, 
which are often associated with pulmonary inhalation 
injury, death is still frequent. We treated a consecutive 
series of 16 patients with extensive flame burns involving 
72% to 99% BSA. According to current mortality proba- 
bility data, these were lethal injuries: only one of the 16 
patients would have been expected to survive.'? Although 
eight patients did in fact die, seven of them from asso- 
ciated inhalation injury, the actual mortality was nearly 
50% less than predicted. Moreover, all the deaths were 
early: none of the eight patients still living 42 hours after 
injury subsequently died. The clinieal data suggest that 
efficacious wound bacteriostasis was primarily responsible 
for the elimination of late death, which is usually septic in 
origin in patients with burns of this magnitude. On the 
other hand, the results also emphasize the inadequacy of 
the current therapy of inhalation injury. 


PATIENTS 


All patients with burns of 70% or more of the BSA who were 
treated between September 1975 (when topical wound treatment 
with a mixture of cerium nitrate and silver sulfadiazine was 
introduced) and April 1977 were included in the study. Their age 
range was 14 to 77 years. The patients were first seen from 1.5 to 
12 hours following injury; most of them were seen within the first 
five hours. 

Tables 1 and 2 list some of the pertinent clinical features in the 
survivors and those who died. With few exceptions, death was 
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associated with advanced age, the presence of severe inhalation 
injury, and near-total deep burns. 


METHODS 


After initial evaluation, the patients were weighed, the wounds 
were cleansed of debris, and cultures were obtained from several 
surfaces, including the deepest ones, using a reproducible, quanti- 
tative technique.” Material for culture was taken from the same 
areas daily, with few exceptions, until wound closure or death had 
occurred. 

Endotracheal intubation and mechanical ventilation were insti- 
tuted as soon as signs of respiratory insufficiency occurred in the 
nine patients with severe inhalation injury. Weaning from venti- 
lators and tracheal extubation were carried out when the clinical 
condition permitted. Frequent determinations of arterial blood 
gas values and pH were carried out, but indwelling arterial 
catheters were not routinely used. Tracheostomy was done only if 
secretions could not be adequately aspirated through the long 
endotracheal tubes or, later, if coma supervened. Four tracheos- 
tomies were done. Fiberoptic bronchoscopy was used regularly, 
initially to document the presence and extent of inhalation injury, 
and subsequently to assess the response to treatment and to 
aspirate tracheobronchial secretions. 

Burn shock was treated or prevented primarily by the infusion 
of hypertonic lactated saline solution containing sodium, 250 mEq/ 
liter. Two patients were resuscitated with lactated Ringer’s 
solution. Two others died shortly after admission before 
substantial therapy of any type could be administered. The rate of 
urine flow was the primary determinant of the rate of intravenous 
fluid infusion. No albumin, plasma, or blood was given. The sodium 
concentration of the intravenous fluids infused was decreased if 
plasma, sodium, or osmolality, which were monitored at eight- to 
12-hour intervals, rose inordinately. Diuretics were occasionally 
given after the first 36 hours to hasten the excretion of the water 
and sodium loads administered for resuscitation, particularly in 
older patients. The details of these resuscitative methods are 
reported elsewhere.‘ Fluid loading was intentionly minimized in 
these extensively injured patients. Table 3 gives a summary of the 
water and sodium loads actually administered during the first 24 
hours. 

After initial culture and cleansing of the wounds was complete, 
they were covered with a generous layer of silver sulfadiazine 
cream that had been modified by the addition to it of cerium 
nitrate (Ce (NO,), 6 H.O), so that the final concentration of cerium 
was 0.05M (2.2%) while that of the silver sulfadiazine was only 
slightly less than its original 1% (0.29M).* The resultant thin, 
white cream did not cause appreciable or lingering pain on 
application. Cotton dressings were then applied over the wounds: 
the face and perineum were sometimes left uncovered. On some of 
the patients, the dressings were also kept saturated with saline 
solution containing cerium nitrate (0.04M) in an effort to minimize 
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Table 1.—Clinical Features of Survivors 
No. 
pS ee ee 
Patient/ Age, Inhalation Arterial pH/ Lactate, First Skin Blood 
yr/ Sex TBSA/Third Degree* Injury mg/ 100 ml Graft, DPB} Skin Grafts Transfusions+ 
1/51/M 72/ 42 No 7.39/ 1.4 17 8 15 
2/ 16/F 73/ 46 No 7.43/ 3.9 21 5 17 
3/16/M 74/7 No 7.32 28 2 6 
4/ 30/ M8 74/ 50 No 7.39/ 1.3 Le. 8 26 
5/19/M 80/ 50 No 7.33/ 4.6 16 B8. aa 28 
6/ 49/M§ 85/ 60 Yes 7.33/ 6.2 18 6 30 
7/37/F§ 86/ 75 Yes 7.25/ 4.9 18 10 64 
8/ 40/ M 90/5 No 7.35/ 3.2 56 2 7 
Mean...32... 80/ 49 7.35/ 3.6 24 6 21 


* TBSA indicates total body surface area burned. Ratio is given in percent form. 


+ DPB indicates days after burn. 
£Units of sedimented erythrocytes. 
§ Tracheostomy done. 

















Table 2.—Clinical Features of Nonsurvivors 


Inhalation Mortality 
Patient/ Age, yr/Sex TBSA/ Third Degree* Injury Arterial pH/ Lactate, mg/ 100 ml Findings at Autopsy Probability’ 

9/47/M 85/55 Yes 7.29/ 4.5 Laryngotracheobronchitis 1.0 
10/33/M 86/ 60 Yes 7.23/ 10.6 Laryngotracheobronchitis 1.0 
11/28/M 90/ 80 Yes 7.19/ 13.9 Laryngotracheobronchitis, 1.0 

pulmonary edema 

12/ 77/M 90/ 85 No 7.14/9.5 Aspiration of gastric contents 1.0 
13/62/MT 94/85 Yes 7.11/8.6 No autopsy 1.0 
14/64/F 96/ 90 Yes 7.46/ 5.7 Laryngotracheobronchitis 1.0 
15/48/F 96/ 50 Yes 7.18/ 7.7 Laryngotracheobronchitis 1.0 
16/14/M 99/ 95 Yes 7.14/ 9.7 No autopsy 1.0 












7.22/ 9.3 








* TBSA indicates total body surface area burned. Ratio is given in percent form. 
T Patient had previously established tracheostomy. Prompt endotracheal intubation was done on remainder. 


vaporizational water loss through the wounds. No discernable 
differences in wound bacteriological findings resulted from this 
latter procedure. 

The dressings were changed once daily; additional wound- 
surface cultures were obtained after residual cream had been 
removed with sterile saline solution. A few wounds were dressed 
twice daily for brief periods, generally to facilitate the trimming 
of those eschars that separated spontaneously as the dermal 
portions of the burn healed, or to permit full implementation of 
the physical therapy program. 

Full-thickness eschars acquired a dry, leathery appearance and a 
yellow-green hue in five to seven days. They remained tightly 
adherent for many weeks, except in areas where they were subject 
to trauma from joint motion. Tub-immersion baths were not used 
until later in the convalescence, after wound closure was such that 
survival seemed certain. Thus, none of the patients were bathed 
during the first 30 days following injury. 

The tightly adherent, whole-thickness eschars were subse- 
quently excised at operation and the resultant open wounds 
immediately grafted with autologous skin. Excision was extended 
to the fascia only if the subcutaneous fat was not judged to be 
sufficiently vaseular to permit graft take. The grafted wounds 
were usually treated with dressings impregnated in 1.75% (0.04M) 
cerium nitrate-saline solution. The dressings were changed daily 
to permit evacuation of subgraft hematomas or serum. The 
antiseptic cream was reapplied to the wounds after 72 hours when 
the grafts were firmly adherent. As much as 15% BSA was excised 
and grafted at a single procedure, depending on the availability of 
skin donor sites. Functionally or cosmetically important areas 
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were grafted earliest. Thus, adherent, insensible eschars were left 
undisturbed until they could be excised and the resultant wound 
grafted. Extensive, tender, granulating wound surfaces did not 
result from this program of wound management. No biologic- 
foreign skin dressings were used. In most patients, the first 
operative procedure was performed during the third hospital week 
(Table 1). Anesthetic duration was kept to two hours or less. 
Sedimented erythrocytes were administered as necessary to these 
severely anemic patients prior to operation and intraoperatively to 
replace losses due to the brisk hemorrhage that often attended 
excision (Table 1). Antibiotics, usually cephalosporins, were 
administered before operation and immediately following it 
because of the bacteremia known to occur as the result of the 
surgical manipulation of burn wounds, but this regimen was never 
continued for longer than 24 hours postoperatively unless the 
presence of septic foci (usually pulmonary) warranted continua- 
tion of treatment. Otherwise, oral penicillin, given for strepto- 
coccal prophylaxis, was the only antibiotic systematically adminis- 
tered throughout the hospital stay. Aminoglycosides were admin- 
istered systemically for from seven to 14 days to treat noteworthy 
pulmonary or urinary tract infections by Gram-negative bacteria 
displaying in vitro susceptibility to those antibiotics in four of the 
eight survivors. 

High-protein, high-caloric diets were begun as soon as posttrau- 
matic ileus had resolved. A total of 70 to 100 calories per kilogram 
body weight were administered. Hens' eggs (up to 36 daily) and 
powdered rice cereal were given as protein and carbohydrate 
supplements, respectively, either orally or by tube feeding." Water 
and cow's milk were the principle foodstuffs given through tube. 
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Hospital Stay, Days Complications Mortality Probability! 
107 Pneumonia 0.9 
60 None 0.8 
45 None 0.8 
133 Pneumonia 0.9 
77 Encephalopathy 0.8 
77 Pneumonia 1.0 
116 Pneumonia 1.0 
77 None 1.0 
87 e 0.9 


Table 3.—Sodium and Water Loads Given for Resuscitation* 
mEq/ Kg/ Burn, % 
Sodium 


0.51 
0.31 


Water 
2.60 
1.50 


Inhalation injury 
No inhalation injury 





* During the first 24 hours. 


Medium-chain triglycerides were sometimes given orally as well. 
Supplementary insulin was administered at intervals to control 
noticeable hyperglycemia and glycosuria. Potassium and phos- 
phates were liberally supplemented in the diet to maintain normal 
plasma concentrations of those minerals. These adults required 6 
to 10 liters of daily fluid intake to provide for accelerated 
insensible water losses through their wounds. Caloric intakes were 
calculated daily; body weight was measured at least once weekly. 
No patient received central intravenous hyperalimentation. Fecal 
and urinary nitrogen excretion were determined in some patients 
periodically to assess their dietary requirements. 


RESULTS 


Two patients died before definitive treatment could be 
administered. A 77-year-old man who had aspirated gastric 
content prior to admittance died quickly, despite vigorous 
efforts to clear his airway; severe inhalation injury and 
lactic acidosis caused the other precipitous death (cases 12 
and 16, Table 2). Three of the eight who died were 62 years 
of age or more. The mean age of nonsurvivors (including 
one child) was 47 years, 15 years greater than that of 
survivors (Tables 1 and 2). 

The six other deaths all occurred within 42 hours and 
were due to severe inhalation injury. As Table 3 indicates, 
the sodium and water loads given for resuscitation during 
the first 24 hours were nearly twice as large in the nine 
with inhalation injury than they were in the seven patients 


whose injury was confined to the skin; the rapidly deterio- | 


rating course in this former group was characterized by 
progressive hypoxia with relentless deterioration of pulmo- 
nary, cardiovascular, and renal function. 

Complications were comparatively infrequent in the 
eight surviving patients. Caloric goals were regularly 
achieved, so that body weight loss was modest, on the 
average, and never occurred in some patients. Skin graft 
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take was regular. An average of six skin-grafting 
procedures per patient was necessary. Blood transfusion 
requirements were large, averaging 21 units of sedimented 
erythrocytes (Table 1). Hospital stays were lengthy, but 
never exceeded 133 days (Table 1). 

In all, 1,054 quantitative wound-surface cultures were 
obtained from the 16 patients, 43 of which were taken 
before topical wound treatment was instituted. Seventeen 
of these 43 pretreatment cultures yielded bacterial growth; 
the isolates were Gram-negative in nine of the 17. 

A total of 814 of the wound cultures were obtained 
during the first six treatment weeks, when the majority of 
spontaneous healing and of autologous skin grafting took 
place; 447 (55%) of these cultures were sterile. Gram- 
positive strains were recovered more than twice as 
frequently than were Gram-negative ones. Tabulation of 
these data by weekly intervals shows that there was only 
minor fluctuation (Table 4). Enterococcus was the most 
frequent isolate (Table 5). The recovery rate of Pseudo- 
monas aeruginosa was less than 1%, that of fungi and 
yeasts, 2%. Wound bacterial densities of 10°/sq cm predis- 
pose to the hazard of invasive wound sepsis. Only 11 of the 
814 cultures were in this range. 

Bacteremia was correspondingly infrequent. One of 76 
paired blood cultures yielded bacterial growth. The Strep- 
tococcus group D isolated was judged to be pulmonary in 
origin. 

Pneumonia due to Gram-negative bacteria was the 
commonest complication in survivors. It occurred in four 
patients, two of whom had inhalation injury. Tracheos- 
tomies were necessary to ensure adequate pulmonary toilet 
in three of the four, including the two with inhalation 
injury. In each case, the pneumonia resolved after treat- 
ment with appropriate antibiotics administered for 
systemic effect. 

Transient, nonspecific encephalopathy occurred in three 
patients; it appeared after the first week, but eventually 
resolved. Blood cultures obtained because of the neurolog- 
ical findings in these patients or because of persistent 
fever, which was common in all of the patients, were 
always sterile. Extra-articular soft tissue calcification 
around the elbow joint was common: it occurred in four of 
the eight survivors. 

Although injuries of this magnitude are necessarily 
associated with appreciable residual cosmetic and func- 
tional deficits, the rehabilitation achieved thus far has 
been encouraging. The three students have resumed their 
studies; one woman is functioning well as a housewife and 
mother; and three men previously employed as tradesmen 
(each of whom sustained partial amputation of one or more 
digits) are undergoing vocational rehabilitation. One other 
adult had been injured in a suicide attempt; his level of 
pyschological function is approximately that of the prein- 
jury level. No detectable deterioration in intellectual func- 
tion has been observed in any of the patients. 

Transient leukopenia sometimes occurred during the 
first week, as has previously been reported with the use of 
silver sulfadiazine, but the leukopenia always disappeared 
spontaneously despite continuance of the cerium nitrate- 
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Table 4.—Results of Wound Surface Cultures During Treatment* 










fungi or yeasts 





Wk After Burn 
Cultures 1 2 3 a 5 6 Total 

No. (95) negative 125 (57) | 119 (52) . 94 (68) 60 (61) 35 (49) 14 (25) 447 (55) 
No. (%) yielding 65 (29) 78 (34) 37 (27) 19 (19) 22 (31) 25 (46) 246 (30) 

Gram-positive strains 
No. (%) yielding 31 (14) 32 (14) 7 (5) 15 (15) 7 (10) 11 (20) 103 (13) 

Gram-negative strains 
No. (96) yielding 0 1(4) 5 (5) 7 (9) 5 (9) 18 (2) 





* Wound surface bacterial density exceeded 105/ sq cm in 11 of the 814 Cultures. 






Table 5.—Predominant Wound Flora* 


Organisms No. of Cultures 


Gram-positive, 
enterococcus 101 


Staphylococcus epidermidis 39 
Bacillus sp 36 
Streptococcus group D 24 


Gram-negative 
Escherichia coli 69 


* During first six weeks of treatment. 







silver sulfadiazine regimen. No toxic effects attributable 
to cerium were identified, probably because its absorption 
from open wounds is minimal. Methemoglobinemia due to 
bacterial reduction of the topically applied nitrate is a 
potential source of toxicity when this method is used, but it 
was not observed in any patient. We have documented two 
cases of methemoglobinemia in a larger series of 292 
burned patients treated topically with the cerium nitrate 
and silver sulfadiazine mixture. 


COMMENT 


Extensive cutaneous burns pose a complex therapeutic 
challenge, particularly when, as was so in nine of these 16 
patients, there is concomitant respiratory insufficiency 
due to inhalation of toxic gases. The propensity of these 
major open wounds to infection is well known. Hyperme- 
tabolism, with its attendant, frequently ill-satisfied, 
protein-calorie demand, and impairment of host immuno- 
logic response (both of which are imposed by this form of 
trauma) augment the susceptibility to invasive sepsis. 

The diagnosis of inhalation injury has been rendered 
more precise by the increasing use of fiberoptic bronchos- 
copy and lung scans. The pathogenetic role of carbon 
monoxide and of other toxic gases that may be generated 
by incomplete combustion (eg, acrolein, formaldehyde, and 
nitrogen tetroxide) is also being scrutinized.*'" However, 
despite introduction of increasingly more sophisticated 
mechanical devices that permit manipulation of airway gas 
flow and pressures for therapeutic purposes, the frequent 
combination of inhalation injury and extensive burns 
remains nearly always lethal. Agee et al'' found that death 
was invariable in such patients, even when burn size was 
considerably smaller (40% to 60% BSA) than it was in our 
patients. Actually, two of nine patients in our series who 
had inhalation injury survived, but in neither instance was 
the pulmonary injury severe. In contrast, six of the seven 
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Table 6.—Survival According to Burn Severity 
and Inhalation Injury 


No. Survivors/ No. Dead 


Burn Extent, nhalation No Inhalation 
% 


I 
No. of Patients Injury (N —9) Injury (N— 7) 


70-79 4 - 4/0 
80-89 5 2/2 1/0 
90-100 7 0/5 1/1 


Total 16 2/7 6/1 





patients whose injuries were confined to the skin survived 
(Table 6). 

During the past five years, silver sulfadiazine has 
emerged as the single most widely used topical agent in 
severe burns, principally because its therapeutic index is 
greater than that of silver nitrate or of mafenide acetate. 
Use of any of these agents results in nearly identical 
mortality. Sepsis, originating on the wound directly or 
indirectly, accounts for most late deaths. The median lethal 
burn size is in the range of 55% to 65% in young adults." 
Luxuriant wound-surface colonization (greater than 10°/sq 
cm wound surface area) by Gram-negative bacteria nearly 
invariably occurs within seven days, and treatment failure 
is regular with these agents when burn size exceeds 70%; 
the failure is readily proved, or even predictable, by close 
wound bacteriological surveillance. 

The burn injuries in our surviving patients averaged 80% 
BSA in extent; the mean extent of full-thickness burn was 
49% BSA. 

The modification of silver sulfadiazine by the addition to 
it of cerium nitrate strikingly enhances its clinical efficacy; 
the wound bacterial flora in these severely burned patients 
was consistently sparse and predominantly Gram-positive, 
irrespective, during the pivotal first six weeks, of the 
duration of treatment. Only one case of bacteremia was 
identified. 

Since every patient still alive at 42 hours survived, and in 
view of the observed efficacious suppression of wound 
bacterial growth, it seems reasonable to conclude that their 
survival was due principally to the topical agent. 

The quantitative wound-surface culture method we used 
is reproducible, painless, permits repetitive sampling and, 
adequately characterizes the burn-wound ecology when it 
is done systematically. Although bacteria may proliferate 
occasionally within the wound while the surface remains 
sterile or nearly so, that situation, which is best measured 
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by culture of a wound biopsy specimen, is infrequent. 
Burn-wound colonization and the subsequent invasive 
infection cf normal tissue at the wound margin originates 
ordinarily with surface microbial inoeulation and prolifer- 
ation. Moreover, a sampling problem exists when the 
wounds are extensive, no matter what culture method is 
used. 

The foregoing must be understood in context. These 
results were obtained by an experienced and highly orga- 
nized team of physicians, nurses, and other professional 
personnel. 

Nutritional support of these patients was intensive. The 
use of raw hens' eggs, cow's milk, and rice power (which is a 
cheap, convenient polysaccharide source) together makes a 
relatively hypotonic feeding mixture that enables caloric 
goals to be regularly met. Persistent diarrhea was infre- 
quent. Central intravenous hyperalimentation was not 
used, and ‘ts attendant septic complications, appreciable in 
burned patients, were thus avoided. We believe that these 
dietary supplements were well tolerated primarily because 
of the effective control of sepsis, which commonly induces 
gastrointestinal dysfunction. Optimally nourished patients 
with large burns still die regularly from sepsis. 

Although the treatment program outlined is necessarily 
laborious and costly, it is simple and inexpensive compared 
to the elaborate, logistically demanding protocol described 
recently for the treatment of extensive burns in children.” 
We did not use immunosuppression, tissue-typed allo- 
grafts, hypotensive anesthesia, or elaborate environmental 
measures designed to minimize bacterial contamination or 
cross infection of the open wounds. Our methods can be 
duplicated in any burn treatment facility without appre- 
ciably increasing costs. 


CONCLUSIONS 


We conelude that provided effective topical antisepsis is 
achieved, age-related co-morbid factors and inhalation 


injury, rather than the extent of the cutaneous injury 
itself, can be regarded as the principal limiting factors in 
the successful treatment of patients with near-total 
burns. 

Even if bacterial strains relatively resistant in vivo to 
this antiseptic combination of cerium nitrate and silver 
sulfadiazine emerge in the future, these data show that 
highly efficient wound bacteriostasis in major burns is 
achievable; in this series, the result was a decrease in the 
expected death rate of 50%. Death is still common in 
patients with large burns who also have inhalation 
injury. 


This study was supported in part by grants from the Caleb C. and Julia W. 
Dula Educational and Charitable Foundation and the Adlyne Freund & Co 
Foundation. 
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CORRECTION 


Footnote Incorrect.—In the article titled "New Insights Into Cholesterol Dynamics," 


published in the January ARCHIVES (113:45-48, 1978), the asterisk footnote in Table 3 is 
partially incorrect. The first sentence should read "Data expressed as mean + SE,” not 


SD. 
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Wound Excision to Fascia in Burn Patients 


Barry A. Levine, MD; Kenneth R. Sirinek, MD, PhD; Basil A. Pruitt, Jr, MD 


* All charts of burn patients admitted to the US Army Institute 
of Surgical Research over a four-year period were reviewed to 
determine the efficacy of excision of the burn wound to fascia as 
a therapeutic modality. Of 1,013 burn patients, 72 underwent this 
procedure. The patients who had excisions had a mean total 
burn size of 52% of body surface area (BSA) and a mean third- 
degree burn of 33%. We correlated survival with burn size, 
associated injuries, day of excision, wound coverage, and 
sepsis. Survival in the group who had excisions (5796) did not 
differ substantially from that of the other patients (38%) when 
broken down by burn size. Careful selection of patients for this 
procedure and criteria for selection are stressed. 

. (Arch Surg 113:403-407, 1978) 


arly excision of large areas of full-thickness burn 

followed by immediate grafting is not a new idea.' 

The rationale for the procedure parallels the basic tenets of 

modern burn therapy. Mortality is related to infection, and 

frequently the burn eschar is the source of infection. 

Patients remain vulnerable to infection until the eschar 
has been removed and skin coverage has been achieved. 

Spontaneous separation of the burn eschar may not occur 
for 21 days; it may take as long as five weeks when topical 
chemotherapy is used. Early surgical excision offers the 
advantage of removing the burn wound before infection 
occurs. Prompt skin coverage allows earlier use of physical 
therapy, with alleged improvement in rehabilitation. 
Shortening of hospitalization time has been shown to occur 
in a select group of pediatric patients.’ 

However, the procedure is not without its disadvantages. 
It is a major operation and anesthesia is required; these are 
patients who are either hemodynamically stressed or who 
have sustained a noteworthy pulmonary insult. The blood: 
loss can be massive, requiring several transfusions, with 
their associated risks. Finally, there has been an increased 
loss of skin grafts, necessitating additional surgical 
procedures and expenditure of further donor sites. 

For these reasons, the role of early surgical exeision of 
the burn wound has remained controversial. Prior reports 
have not been definitive for one of several reasons. They 
have consisted of either small patient samples or of series 
heavily weighted with children. To further cloud the issues, 
data about patients undergoing sequential, superficial 
excisions have been included with data about patients 
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treated by excision to fascia and immediate grafting. 
Because of the remaining controversy and unresolved 
clinical problems, further study of the value of early 
surgical intervention in burn patients was indicated. 

We evaluated retrospectively the morbidity and mortal- 
ity of all burn patients who underwent burn wound 
excision to fascia during a four-year period. Comparison to 
the parent population of burned patients was done to 
assess efficacy of therapy for this procedure. 


MATERIALS AND METHODS 


The records of all patients admitted to the US Army Institute of 
Surgical Research between January 1973 and December 1976 were 
reviewed. From these charts, only those of patients undergoing a 
planned excision of their burn wounds to at least the fascial level 
were selected. All patients undergoing tangential or superficial 
excision of burn wounds were excluded. Thus, only those with the 
deepest and most serious burn wounds who underwent surgical 
treatment were included. 

Data recorded from the study group’s charts included age, sex, 
and percent of body surface area (BSA) involved in the total burn, 
as well as the amount associated with full-thickness (third-degree) 
burn. On the basis of burn size, the patients were divided into 
three groups: (1) less than a 40% total BSA burn, (2) 40% to 60% 
burn, and (3) greater than a 60% burn. 


Further data retrieved on each patient in these groups included — 


the day of first excision, the amount of burn wound removed, 
coverage of the excised area, and the incidence of sepsis (con- 
firmed by blood cultures). Mortality in the group who underwent 
excision was compared to the total patient population at risk 
during the same period. Statistical comparisons were made 
through the use of x? analysis. 


RESULTS 


There were 1,013 patients admitted to our burn unit 
during the four-year study period. Of these, 529 patients 
(52%) sustained burns of less than 40% of their total BSA, 
248 patients (25%) had 40% to 60% of their bodies burned, 
and 236 patients (23%) had greater than 60% burned. 

A total of 72 patients from the total group underwent 
excision to fascia of their burn wounds. There were 57 men 
and 15 women. The average age was 26 years. Twenty 
patients suffered severe injuries other than their burns. 
These consisted primarily of inhalation injury (11 patients) 
and fractures (ten patients). 

Of the 72 patients who underwent excision to fascia, 20 
patients (28%) sustained less than a 40% total BSA burn, 21 
patients (29%) had 40% to 60% of their bodies burned, and 
31 patients (43%) had greater than 60% burned. The 
average total burn size for all patients treated with 
excision to fascia was 52% of total BSA, while their average 
third-degree burn size was 33%. The average total and 
third-degree burn sizes for each of the three subgroups can 
be seen in the Table. 
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The 72 patients underwent 96 operative excisional 
procedures, for an average of 1.3 procedures per patient. 
The first excision was performed on the ninth day after the 
burn, on the average. However, 13 patients underwent 
their first procedure within the first 72 hours following 
injury, and a total of 25 patients had excisions within 96 
hours after their injury. 

The average burn area excised was 22*6 of total BSA per 
patient. This ranged from an average excision of 11% for 
the smaller burns (less than 40%) to 19% for the moderate 
burns (40% to 60%) and finally to 30% for the large (greater 
than 60%) burns. The largest excision performed was a one- 
stage removal of a 62.5% third-degree burn in a patient 
with a total burn of 81% of BSA. 

Several methods were employed in covering the fascial 
wound following excision. In patients with small burns, 
enough undamaged skin was present to allow for imme- 
diate autografting. A total of 22 patients (80%) were 
treated in this manner. When the patient had sustained an 
injury that left little uninjured skin or the excised wound 
was questionable as a graft bed, alternatives to autograft 
were used. Thus, 16 patients (22%) were treated with 
human allograft skin, 9 patients (13%) received porcine 
xenograft skin, and 12 patients (17%) received coarse mesh 
gauze inpregnated with mafenide acetate solution. The 
remaining 13 patients (18%) received wound treatment 
combining aspects of all of the other methods. 

Sixty percent of the patients who had excisions had blood 
culture-proved sepsis. Only 15% of those with smaller burns 
had this complication. However, almost half (48%) of those 
with moderate burns and all but one (97%) of those with 
large burns underwent septic episodes. On the average, the 
first positive blood culture was obtained on the 12th 
postburn day. 

There was a 57% overall mortality rate in those patients 
who underwent excision. The mortaliy for those with small 
burns (less than 40%) was 20%; for those with moderate 
(40% to 60%) burns, 38%; and for those with large (greater 
than 60%) burns, 94%. The mortality for all the patients 
admitted to our burn unit during that same four-year 
period was 38%; 10% for those with small burns, 50% for 
those with moderate burns, and 87% for those with large 
burns. No noteworthy differences existed between rates 
for the total admission group vs those for the patients who 
had excisions of eschars. 

Finally, within the group of patients who underwent 
excisions, the 31 survivors were compared to the 41 who 
died to ascertain any correlates to survival. The survivors 
did not differ from the nonsurvivors in mean age (25.8 vs 
26.2 years), time of first excision (9.7 vs 9.3 days after the 
burn), or time of first positive blood culture (11.5 vs 11.2 
days after the burn). However, the survivors did differ 
substantially from the nonsurvivors in total burn size (34% 
vs 66%), third-degree burn size (22% vs 42%), area excised 
(16% vs 27%), and rate of sepsis (26% vs 88%). 

Time of excision did not seem to be a factor, either. In 
the 13 patients who had excisions during the first 72 hours 
after the burn, the mortality was no different from that of 
all patients who underwent excisions later (62% vs 56%). 
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Average Total and Third-Degree Burn Sizes* 
% 


Burn Size, 





M ———À All Excisions, 
<40 40-60 > 60 No. 


Total burn size, 96 23 47 74 52 | 


Third-degree burn size, 
% 15 32 47 33 


*In 72 patients who underwent excision to fascia from 1973 to 1976. 







Even if early excision were taken to mean “one that was 
performed during the first 96 hours after injury,” no 
difference could be seen in comparing mortality in those 
patients (56% vs 57%). 


COMMENT 
Historical Perspective 


Early excision of the burn wound with grafting was first 
reported by Wells in 1929.' Prior success with excision of 
gunshot wounds and their closure with primary suture or 
delayed closure prompted him to use excision and grafting 
in two patients with electrical injuries. In 1942, Young? 
excised a large third-degree burn of the back on the day of 
injury and immediately grafted the area. In 1947, Cope et 
al' reported their experience with early excision and 
grafting in 38 patients treated at the Massachusetts 
General Hospital. They found that excision within the first 
few hours after injury compared to excision as late as 
seven days later was associated with an improved graft 
survival. Excision in 17 patients with extensive burns (only 
four patients had burns greater than 40% total BSA) 
resulted in a 50% graft loss and had no effect on survival. 
Following ten years of experience with early excision and 
grafting of small burns, Whittaker’ proposed extension of 
the procedure to include patients with large full-thickness 
burns. Although adequately delineating the advantages of 
such therapy, he failed to provide figures to substantiate 
any improvement in either morbidity or mortality 
following this more aggressive approach. 

In 1956, Meeker and Snyder* reported early dermatome 
debridement of extensive burns in an effort to accomplish 
grafting sooner. Thirteen children underwent superficial 
or tangential excision in stages; this resulted in only one 
death, but decreased the time of hospitalization by 60% in 
the survivors. Application of this technique to adult 
patients with larger total BSA burns was accomplished by 
Stallings et al’ in 1960. They were unable to show any 
improvement in either morbidity or mortality. Taylor and 
his associates* used the procedure of staged excision in 19 
patients with burns ranging from 40% to 80% total BSA. 
Technically, they emphasized that the excision should be to 
prefascia, with careful removal of all fat. In addition, they 
suggested the use of tourniquets to decrease blood loss 
during excisions of extremities. Despite these technical 
refinements, they had an overall mortality of 57%. 

In 1958, MacMillan’ reported an evaluation of early 
exeision in children with extensive burns. There were no 
operative deaths from the excision per se, but there was an 
eventual 42% mortality. This was an improvement 
compared to an expected 75% mortality in a similar group 
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treated by conventional therapy. MacMillan later stated 
that he thought the procedure had best application in 
children with burns of up to 15% of the BSA.” A total of 19 
of 20 such patients survived, whereas there was a mortality 
of 20 of 30 in those who had burns of more than 25%. 
Switzer et al” evaluated the therapeutic role of early 
excision in children less than 5 years of age. They found 
that a single-stage, early excision to fascia was associated 
with improved survival compared to incomplete, late, 
multistaged excisions (40% vs 93% mortality). They pointed 
out that -he best improvement in survival occurred in 
children with a moderately large burn (burn index of 30% 
to 50%). Improved survival statisties in children were also 
recorded by Hendren and co-workers in 1968." 

McDowell in 1953" and Bowe in 1960'* favored early 
excision of the burn wound for thermally injured adults. 
However, both authors cautioned against excising large 
areas. Jackson et al'' reported their experience from the 
Birmingham Accident Hospital in England, in which early 
excision to fascia and grafting was done in 59 patients of 
all ages. They concluded that 20% to 30% of the BSA can be 
excised without increased risk to the patient. However, 
they were unable to see any improvement in expected 
mortality or a decrease in the incidence of septicemia with 
this aggressive approach. 

In 1968, Artz and Thompson” called for a reappraisal of 
early excision and grafting of large areas in burns. 
Impressed with the improved survival statistics following 
the introduction of mafenide acetate (Sulfamylon) cream, 
they thought that this procedure should be limited to 
patients with burns of 15% of the BSA or less that were 
well demareated and could be easily excised. Rapid devel- 
opment of resistant strains of bacteria suggested that 
topical chemotherapy was transiently beneficial and that 
there was still an important role for early excision to fascia 
in thermally injured patients. 

In 1969, Bennett and Thompson" treated ten patients 
with early excision. The total BSA burned in their patients 
ranged from 16% to 70%. They excised no more than 15% of 
the total BSA, and did immediate grafting with either 
allograft or autograft. They had an overall mortality of 
40%, with three of the four deaths occurring in patients 
with greater than a 60% total BSA burn. Their goals were 
(1) to decrease the amount of full-thickness burn to a range 
more compatible with survival, (2) to enhance functional 
return of the part, and (3) to provide better skin coverage. 
They believed they could attain this (1) when the patient 
arrived at the hospital within the first 24 hours after the 
burn, and (2) when the burn was of such severity that the 
patient stood less than a 50% chance of survival with 
conventiona. treatment. 


Our Series 


In our retrospective series, only 7% of all burn patients 
treated here underwent the procedure of wound excision to 
fascia. This means of treatment was associated with a 60% 
postoperative incidence of sepsis and an overall mortality 
of 57%. The mortality for all burn patients treated by 
conventional methods during the same interval of time was 
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38%. It would appear that this procedure actually decreased 
the number of survivors among critically burned patients. 
However, to further delineate the possible efficacy or 
detriment of such therapy, several factors have to be taken 
into consideration. 

This series was retrospective, and patients were not 
matched or treated in a random fashion. The procedure 
was employed in patients with evidence of wound invasion 
and in patients whose condition had deteriorated clinically 
to a critical stage but in whom wound invasion could not be 
shown. These factors are readily apparent when all 
patients with burns of less than 40% of the total BSA are 
compared to those with a similar magnitude of injury who 
had undergone excision of their burn wound. For all burn 
patients, this category contained more than 50% of the 
total number of patients and had an overall mortality of 
10%. In contrast, patients who underwent excision with the 
same size injury comprised only one fourth of the total in 
this group and suffered 20% mortality. Therefore, it 
becomes readily apparent that patients with small burns 
generally do well and léthal wound problems develop in 
relatively few of this group. Excision of an infected burn 
wound in this subgroup results in a doubling of the 
mortality, but this 20% mortality must be contrasted and 
compared to the almost certain 100% mortality associated 
with burn-wound sepsis. Proof of this supposition by a 
prospective study would be difficult to justify, since it 
would entail withholding surgical treatment from patients 
in whom infections develop in relatively limited burns. 

The overall mortality for the two treatment groups 
appear to be directly related to the number of patients in 
each of the three burn-size subgroups. All burned patients 
had a mortality of 38%, with only 23% of these patients 
having greater than a 60% total BSA burn. In contrast, all 
patients who had excisions had a 50% mortality, with 42% 
of these patients belonging to this larger burn category. 
The larger proportion of patients who underwent excisions 
with large-BSA burns definitely contributed to the high 
overall mortality for the entire group. The death rates for 
patients with the extensive burns in both treatment groups 
were substantially the same (87% vs 94%). Therefore, 
patients with large BSA burns have a proportionately high 
mortality, as expected; and excision of the burn wound to 
fascia had no effect on this mortality. 

The number of patients with moderate-sized (40% to 
60%) burns was comparable for both groups of patients. 
The mortality in the excised group was 38%, compared to 
50% for all burned patients. Although not statistically 
significant, there is improved survival in this group of 
patients who undergo excision of their wound. This coin- 
cides with our overall clinical experience. In addition, this 
is the group for which MacMillan’ has recommended 
excision of up to 15% to 25% of the total BSA. 

In our series, early excision (within 72 to 96 hours) did 
not appear to affect the result of the procedure. Mortality 
for both groups was approximately the same (62% vs 56%). 
However, only 13 patients had excisions within the first 72 
hours after injury. Further studies are indicated to deter- 
mine if such early excision has any beneficial effect. 
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In the group of patients who had excisions, care was 
taken to evaluate all data in an attempt to elucidate why 
some patients died and others survived. Both groups were 
comparable in age, time of excision after the burn, and the 
time of onset of positive blood cultures. However, they did 
differ substantially in total burn size (66% vs 34%), third- 
degree burn size (42% vs 22%), and rate of sepsis (88% vs 
26%), indicating that the patient with an extensive burn in 
whom sepsis develops has a greater chance of dying. 
Several technical points are of major concern. Only 30% 
of patients who had excisions underwent immediate auto- 
grafting; 70% of patients had either insufficient donor 





sites or the wound bed was considered unsuitable for 
primary autografting at that time. This suggests that 
excision is best carried out in institutions where either 
cadaver skin or porcine xenograft is readily available. 
Clinically, cutaneous allograft provides superior coverage 
of surgically exposed fascia as contrasted to xenograft 
skin. 

This procedure lends itself quite well for excision to the 
extremities. Adequate intraoperative hemostasis can be 
facilitated by the use of tourniquets. Even with this aid, a 
large amount of whole blood should be available for the 
procedure. 
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DISCUSSION 


JAMES R. Lioyp, MD, Detroit: There is a thin, green-black, 
plaque-like eschar that forms on patients treated with cerium- 
silver sulfadiazine. It must be inspected daily and suspicious areas 
unroofed to remove an occasional purulent pockets. 

At the same time, it is essential that this eschar not be 
vigorously debrided because it will only produce third-degree 
defects. 

It is truly a remarkable method that Dr Monafo has come up 
with, and I would like to ask him, if he is having any problems with 
Enterobacter cloacae. 

In regard to the report of Levine et al, the authors are to be 
commended for again demonstrating the futility of excising the 
burn wound to fascia. On the other hand, decreasing the mass of 
devitalized tissue by other methods has achieved significantly 
improved merai and mortality in patients with more than 60% 
burns. 

The major concern is that this study may be construed to argue 
against the early excision of the wound altogether. The eschar is 
the major source of the burn patient's complications, and its 
removal is desirable before bacterial colonization occurs. 

To date, emphasis has been placed on total excision of the 
wound, indiscriminately sacrificing deep second-degree areas that 
have the potential for spontaneous reepithelialization. 

An alternative method successfully used by Dr Hugh Peterson 
while at Brooke Army Medical Center was early excision and 
immediate grafting of deep hand burns in selected patients. 

A similar but more extensive procedure has been used at the 
Children's Hospital of Michigan on the Burn Center during the 
past 16 months. Seven of 200 patients were treated by partial 
excision of the entire wound, leaving behind a thin remnant of 
eschar less than 1 mm thick. We call the procedure tangential 
shaving. 

These seven patients had burns ranging from 42% to 85%, with 
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an average burn size of 65% and an average third-degree burn of 
47%. There were no deaths, three instances of bacteremia, and only 
one episode of clinical sepsis in this series of patients. 

The rationale for this procedure is based on clinical evidence 
that the topical burn cream, silver sulfadiazine, which fails to 
penetrate the full thickness of the eschar in sufficient concentra- 
tion to prevent colonization in the depths of the wound does 
penetrate the eschar in bactericidal concentrations to a depth of 
1.4 to 1.6 mm. 

Tangential shaving is performed between 18 and 48 hours 
postburn under general anesthesia. 

The entire wound excluding obvious superficial second degree 
burn is shaved with the electric dermatome set to cut at 0.4 mm. 
Bleeding is minor. The procedure is both therapeutic and diagnos- 
tic. The appearance of two or three punctate bleeding points per 
square centimeter of eschar identifies second-degree wound which 
will heal in 24 weeks. 

Uncovering islands of fat without substantial bleeding iden- 
tifies third-degree burn, which areas are not further shaved but 
will granulate and be ready for grafting within 12 to 15 days. 

The less than 1-mm thick remnant of eschar permits greatly 
enhanced control of infection. Encountering dark orange brown 
oily fat identifies destroyed tissue that must be excised to viable 
tissue. 

Primary meshed autografting up to the limits of available donor 
sites may be performed. 

This method has been independently initiated within the last 18 
months at three other major burn treatment facilities around the 
country. Comparing notes among the staff in these facilities 
suggests that this is the least traumatic and to date the most 
effective approach to ridding the patient of the complication-laden 
burn wound eschar. 

Excluding patients with severe inhalation injury in the younger 
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than 40 years old age group, we now believe that we should save all 
of our 50% burns and at least 50% of our 80% burns. 

I would like to ask the authors since on the average they 
permitted one fifth to one third of the third-degree eschar to 
remain, was not this self-defeating in this study and the source of 
their septic complications. Second, is a 38% mortality, achieved in 
a small patient sample of 21 patients with 40% to 60% burns who 
underwent excisions statistically significant compared with a 50% 
mortality in a larger sample of 248 patients with 40% to 60% burns 
who were not excised? 

Third, are the authors convinced that an early reduction of the 
size of the eschar is significant, and if so, do they have a viable 
alternative to offer? 

JERRY M. Snuck, MD, Albuquerque, NM: It is difficult not to 
compare why one group is having a 97% mortality of burns over 
60%, and the other group is having a 50% mortality of burns over 
70%. This discrepancy raises several questions in my mind. 

The first point is that sepsis apparently is the factor that has 
determined the results of these two groups. The new compound Dr 
Monafo has developed, cerium as an addition to silver sulfadia- 
zine, has made the difference as his data show. | 

Dr Pruitt, how extensive is your excision when compared to the 
available donor sites? I might add parenthetically that all of the 
patients with burns over more than 60% of the body surface area 
that have survived on our own unit in the last three years have had 
sequential excision to fascia. In our patients, the skin grafts are 
taken at the same time the eschar is being removed so that we do 
not excise more than the available donor sites allow us to cover 
with the mesh technique. 

Dr Monaro: The article by Levine and associates presents bad 
results. You saw the very high incidence of sepsis, and you saw the 
concomitant high mortality that accompanied it. 

I hope that this article which represents an effort by a capable 
group to test the armchair hypothesis that "surely it must be a 
good thing to get all that dead eschar off because it is (or soon will 
be) infected," dissuades some of the hard core enthusiasts of 
excision. The data in this article are numerous, and they not only 
fail to show an advantage to excision, but suggest that mortality 
may actually be greater when it is used. 

This is not to say that there is no place for excision in smaller 
injuries in good-risk patients. However, the authors have only 
addressed the problem of major injury. 

I think it important that, dealing with the logistical realities of 
major injuries, as Dr Sirinek has said, that in only 22 of the 71 
patients who underwent excision was the proposed treatment 
program fully implemented—that is, was immediate coverage of 
the excised wounds obtained. 

Excision in a patient with a 50% full-thickness would is a major 
undertaking. At 72 hours postinjury, positive sodium and water 
balance is usually gross. The patients are by no means in a steady 
state. In many instances there is associated inhalation injury. The 
added insult of an extensive, traumatic excisional procedure that 
induces considerable hemorrhage, not surprisingly, really appar- 
ently results in no net saving of life according to this report. 

I would like to ask Dr Sirinek about the magnitude of the blood 
loss incurred during the excisions, Again, I congratulate the 
authors on having the courage to face up to a negative result. 

_ To conclude our report, as I think you appreciate, we are 
enthusiastic indeed about the efficacy of wound bacterial suppres- 
sion that we have been able to achieve in the last couple of years. 
Our article represents just the tip of the iceberg, in that we have 
only given data concerning the largest injuries. Our overall 
experience (300 patients) with the cerium nitrate-silver sulfadia- 
zine topical cream is equally as encouraging. In fact, mortality has 
essentially been only sporadic in patients younger than the age of 
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50 who have wounds of up to 79% body surface area in extent. 
These mortality data are strikingly better than any that have been 
reported previously. We are most encouraged with this approach 
which, as Dr Robinson mentioned, is comparatively simple and 
generally applicable. To answer Dr Lloyd, we have not observed a 
particularly resistant strain of Enterobacter, but there will be 
variance in the wound flora inevitably between institutions. That 
is another issue. 

Dr Pruitt: Dr Monafo asked that I discuss his article, and it is 
cetainly a very impressive result that he and Dr Robinson have 
achieved, particularly since they achieved this in the absence of 
immunosuppression and tedious or meticulous attempts at patient 
isolation which truly compound the problems of providing nursing 
care for the extensively burned patient. They have succeeded with 
an adult population where other groups that have tried the 
immunosuppression isolation techniques reportedly successful in 
children have been unsuccessful. 

Also impressive is their technique to provide adequate nutrition 
with a high-egg diet. The elimination of hyperalimentation may 
well be responsible for reducing sepsis in their population. In our 
experience, however, spontaneous intake of all nutrients is pretty 
well fixed at preinjury levels, and we have difficulty getting our 
patients with extensive burns to take in more than 2,000 to 4,000 
calories per day. 

With their stated goal of 100 calories/kg, a 100-kg patient would 
have to take in 10,000 calories, and I would be interested to find 
out how they can achieve that by the enteral route. 

The wound bacteriology of their patients is also interesting, and 
the high incidence of negative cultures leads me to ask whether 
that does not speak for absorption of the cerium, at least into the 
eschar per se, and is that agent absorbable rather than nonabsorb- 
able, and if so, are there any toxic effects systemically? 

Finally, they seem to have sorted patients by the presence or 
absence of inhalation injuries. Inhalation injury does increase 
mortality, but all the other reported series, to my knowledge and 
including ours, have not sorted for that variable, and although 
they have impressive results, I wonder if these are significantly 
different from those of perhaps many other burn units if those 
units sorted patients by that criterion. 

Nevertheless, it is a most impressive result, and I think their 
emphasis on good patient care with intensive input by the 
physicians points to a return to the precepts of our art as were so 
well emphasized by our Dr Boyden. 

Sepsis is certainly a very limiting factor. We did not include 
tangential excision which we have found helpful for deep partial 
thiekness dorsal hand burns, but Dr Lloyd's results with the 
tangential shaving are again impressive. 

We excised principally limb burns, and that is why some of the 
full-thickness eschar remained intact because blood loss, which Dr 
Monafo mentioned, was minimized by applying a tourniquet that 
covered the proximal portion of the burn. Without the use of a 
tourniquet, blood loss from even a staged excision of a child can 
approach a total blood volume. 

To answer specifically Dr Shuck’s question, I must point out that 
we try to match the extent of excision to available donor sites. If 
there aren't available donor sites, we believe that that wound 
should be covered with a biologie dressing. The reason for the 
difference in the two series, as I indicated, may well be the 
inclusion in our overall data of all our burn patients even those 
with inhalation injury. 

I would hope, as Dr Lloyd mentioned, that we do not denigrate 
all forms of excision. We think that the adverse effects of excision 


- should help us to define specific patient groups in which excision 


can be used. 
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Intestinal Arteriovenous Malformation 


William E. Evans, MD; Thomas M. O'Dorisio, MD; William Molnar, MD; 
Edward W. Martin, Jr, MD; Charles F. Wooley, MD; Marc Cooperman, MD 


€ Intestinal arteriovenous malformation (AVM) is an uncom- 
mon cause of gastrointestinal hemorrhage and is difficult to 
diagnose. Selective visceral angiography is essential to make 
the diagnosis and to localize the lesion. We treated two patients 
in whom AVMs of the small intestine were located by means of 
arteriography and intraoperative selective mesenteric venous 
pressure and Po. measurements. The local venous return from 
an intestinal AVM is characterized by elevated venous pressure 
and Po. levels compared with the venous drainage of adjacent 
normal intestine. 

(Arch Surg 113:410-412, 1978) 


p arteriovenous malformations (AVMs) have 

been recognized as an uncommon cause of unexplained 
gastric intestinal hemorrhage with increasing frequen- 
cy.” The diagnosis of these lesions depends on selective 
visceral angiography. Exploratory laparotomy has not 
been helpful, since the intestine appears grossly normal. 
Transillumination of the bowel and operative endoscopy 
have been of little value. Operative mesenteric arteriog- 
raphy has been advocated to precisely locate the area of the 
AVM,‘ but this procedure is cumbersome and not without 
complieations. We report our experience with a combina- 
tion of preoperative visceral angiography and intraopera- 
tive selective mesenteric venous pressure and Po, sampling 
as a method of precisely locating AVMs of the small 
intestine. 


REPORT OF CASES 


Case 1.—A 68-year-old man with known hereditary hemorrhagic 
telangiectasia was admitted to the Ohio (Columbus) State Univer- 
sity Hospital on Jan 24, 1976, with chronic gastrointestinal (GI) 
hemorrhage. He had numerous prior hospitalizations for iron 
deficiency anemia with guaiac-positive stools. Results of 
numerous upper GI, small bowel, and lower GI barium studies had 
been normal. Sigmoidoscopy on three previous occasions had been 
normal. There was no history of hematemesis or abdominal pain. 
Stools were consistently guaiac-positive. He had had no weight 
loss or change in bowel habits. During the preceding year, he had 
received at least 125 blood transfusions and had been treated 
regularly with parenteral iron. Two sisters had died of GI hemor- 
rhage of unknown cause. 

The patient had telangiectatic lesions on the fingers and lips 
and a palpable spleen, but physical findings were otherwise 
normal. 
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Laboratory values were as follows: hemoglobin, 6.4 gm/100 ml; 
hematocrit, 21.5%; platelets, 305,000/cu mm; BUN, 23 mg/100 ml; 
and creatinine, 1.0 mg/100 ml. Bilirubin, SGOT, and alkaline 
phosphatase values were normal, as were prothrombin and partial 
thromboplastin times, results of barium enema examination, and 
upper GI series were also normal. 

Selective celiac and superior and inferior mesenteric arterio- 
grams were performed. There was noteworthy dilation of the 
second jejunal branch, and vascular pooling was seen over a 12-cm 
segment of jejunum supplied by that branch. Early filling of a 
large vein from the same area of jejunum was observed. 

At operation, the small intestine and colon appeared grossly 
normal. The vein draining the proximal 30 em of jejunum was 
dilated. The mesenteric vein draining this area was cannulated 
and found to have a pressure of 36 cm H,O compared with a 
pressure of 17 em H.O in an adjacent jejunal vein. A 45-cm 
segment of jejunum drained by this vein was resected, and a 
primary anastomosis was performed. 

The patient's postoperative course was uncomplieated, and he 
has had no GI hemorrhage in the year since operation. 

Case 2.—A 62-year-old woman was admitted to the Ohio State 
University Hospital in December 1972 because of progressive 
shortness of breath and black, tarry stools. She had been hospital- 
ized 51 times for GI hemorrhage of unknown origin during the 
preceding 16 years. During this period, she had received 190 units 
of blood. Numerous upper GI, small bowel, and lower GI roentgen- 
ograms had been normal. Three previous exploratory laparoto- 
mies, including enterostomies with intraoperative sigmoidoscopic 
examination of the small intestine and operative biopsies of the 
small intestine had failed to indicate the source of hemorrhage. 

The patient was confused and lethargic. Blood pressure was 90/ 
40 mm Hg; pulse rate was 68 beats per minute and regular. The 
conjunetivae were pale. The chest was clear to pereussion and 
auscultation. Cardiae examination showed a grade III/VI systolic 
ejection murmur at the apex. Results of rectal examination were 
normal. Examination of the extremities showed mild edema. 

Admission laboratory tests had the following values: WBC 
count, 16,900/cu mm; hemoglobin, 6.4 gm/eu mm; hematocrit, 
21.6%, platelet count, 310,000/cu mm; BUN, 114 gm/100 ml; 
creatinine, 2.4 mg/100 ml; sodium, 132 mg/100 ml; potassium, 5.4 
mg/100 ml; ehloride, 89 mg/100 ml; ealeium, 3.9 mg/100 ml; 
bilirubin (total), 5.0 mg/100 ml; prothrombin time, 14.6 seconds 
(control, 11.5 seconds), and partial thromboplastin time, 50 
seconds. The stool was strongly guaiac-positive. 

The patient received 8 units of whole blood during the following 
36 hours. Abdominal aortography and selective superior mesenter- 
ic angiography were performed. The results of the superior 
mesenteric injection are shown in the Figure. Although no active 
bleeding site could be identified, early filling of a large distal 
jejunal vein consistent with the presence of an intestinal AVM 
was seen. 

At operation, the small intestine appeared normal. Transillumi- 
nation of the bowel did not help to localize the site of hemorrhage. 
The blood supply to the small intestine was carefully exposed. Two 
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Selective superior mesenteric arteriogram shows early filling of 
enlarged vein that drains arteriovenous malformation of distal 
jejunum. 


large veins were found to be draining the distal jejunum. The 
pressure in these veins was 29 and 30 em H,O, respectively, 
contrasted with pressure in adjacent mesenteric veins of 19 cm 
H.O. A total of 52 em of small intestine, comprising the area 
drained by these two veins, were resected, and an end-to-end 
anastomosis was performed. Latex injection of the resected 
segment of bowel confirmed the presence of an extensive AVM. 
The patient's postoperative course was uncomplicated, and she had 
no further GI hemorrhage before her death four years later from 
congestive heart failure. 


COMMENT 


Despite the use of barium contrast roentgenography and 
endoscopy, identification of the source of acute or chronic 
GI hemorrhage remains diffieult. The success of surgical 
management depends on accurate localization of the site of 
blood loss, and even vigorous diagnostic efforts may fail to 
detect the cause of acute upper GI hemorrhage in from 7% 
to 22% of patients.*" In patients with melena only, the rate 
of diagnostic failure may be twice as high.’ Exploratory 
laparotomy has been recommended when the cause of GI 
hemorrhage is undiagnosed. However, Retzlaff and co- 
workers* report failure to find the source of bleeding at 
laparotomy in 70% of patients with GI hemorrhage without 
hematemesis. 

Arteriovenous malformations of the intestine are partic- 
ularly diffieult to diagnose. As in these two patients, the 
clinieal pieture is dominated by recurrent and unexplained 
blood loss. Barium contrast studies and endoscopy fail to 
demonstrate the lesion. The majority of patients reported 
by others'^ had one or more laparotomies that did not 
indicate the source of hemorrhage. One of our patients had 
three nondiagnostic laparotomies over a period of 16 years. 
The involved intestine appears grossly normal at opera- 
tion, and transillumination of the bowel is only rarely 
helpful, as is operative endoscopy. Occasionally, a small clot 
will be visible on the mucosa over the AVM, but more often, 
the mucosa also appears grossly normal. Arteriography or 
latex injection of the vascular supply of the resected 
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Arteriography has been successfully used in the diag- 
nosis of intestinal AVMs since 1960.' Experimental and 
clinieal studies have shown that bleeding of 0.5 ml/min 
may be demonstrated." In the absence of active bleeding, a 
dilated feeding artery, a focal vascular tuft, or the early 
filling of a dilated mesenteric venous branch are roentgen- 
ographic evidence of an intestinal AVM. In both patients 
who we treated, the only evidence of AVM was the early 
filling of a dilated distal jejunal venous branch on selective 
superior mesenteric arteriography (Figure). The identifi- 
cation of the feeding vessel in relation to a reference point 
such as the ileocolic branch is important to the localization 
of the involved segment at operation. 

The majority of the intestinal AVMs reported to date 
have been located in the right side of the colon.’ The 
operative approach to these lesions is straightforward, 
with right colectomy being curative. However, when the 
lesion is located in the small intestine, the identification of 
the involved segment is more difficult, since the bowel 
appears grossly normal. 

In both these cases, the intestinal AVM was located by 
selective mesenteric arteriography in the distal jejunum. 
In each case, the location of the feeding vessel in relation to 
the ileocolic artery was identified on the arteriograms. At 
operation, the mesenteric vascular supply was carefully 
exposed, and the feeding vessel was tentatively identified 
by counting back from the ileocolic artery. In both patients, 
severely dilated veins drained the involved segment of 
intestine. An 1&gauge catheter was inserted into the 
dilated vein and the venous pressure was measured, using a 
water manometer. Venous pressure measurements were 
also taken in the adjacent mesenterie veins. In case 1, the 
pressure in the feeding jejunal vein was 36 em H.O, 
compared with a pressure of 17 em H.O in an adjacent vein 
draining an uninvolved segment of intestine. In case 2, two 
enlarged feeding veins were present, with pressures of 29 
and 30 em H.O, respectively, compared with the venous 
pressure in an adjacent vein of 19 em H.O. In case 1, venous 
Po. was also measured in the feeding vein and was 66 mm 
Hg, compared with a Po. of 52 mm Hg in the adjacent 
jejunal branch. The area drained by these enlarged feeding 
veins was resected, the subsequent injection of the vascular 
supply of the specimen confirmed the presence of an AVM. 
Neither patient had recurrence of GI hemorrhage during 
follow-up periods of one and four years. 

We found that the dilated mesenteric vein diagnostic of 
intestinal AVM seen on selective visceral angiography can 
be recognized at operation. In these veins, the venous 
pressure and Po, levels are elevated. Therefore, selective 
venous pressure and Po. sampling based on arteriographic 
findings appears to be useful in the operative localization 
of these elusive lesions. 
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DISCUSSION 


WiLLIAM H. Baker, MD, Maywood, Ill: Dr Evans and his 
colleagues have rather ingeniously taken the well-known findings 
of peripheral arterial malformations and applied them to the very 
ticklish problem of the bleeding patient with arteriovenous 
malformation. I am sure we all look forward to trying to use these 
techniques in the future. However, I raise a few questions. 

First, I am sure that all of us would agree that your technique is 
going to be useful in patients with large venous malformation. 
Will it still be applicable in the patient with the very small 
arteriovenous malformation who has gastrointestinal (GI) hemor- 
rhage? 

Second, over how large an area are you going to find venous 
hypertension and an elevated arterial oxygen tension? In your 
report, you resected 45 and 52 cm of bowel, respectively, in your 
two patients. Were these areas of resection rather generous so 
that you were sure of eradicating all of the disease, or were they 
merely the center of a very large area in which there was venous 
hypertension and increased Po.. 

Third, do you think these techniques will be applicable in the 
patient with multiple arteriovenous malformations? That is, do 
you hypothesize that you can resect a limited segment of bowel, 
perhaps leaving 30 or 40 cm of bowel, and then resect another area 
containing an arteriovenous malformation. Do you believe that we 
are going to be able to pick out the areas of bowel that we ought to 
resect? 

Norman W. Tuompson, MD, Ann Arbor, Mich: Our interest in 
intestinal arteriovenous (AV) malformations or angiodysplasias 
goes back about ten years. Two years ago, we presented the 
findings in our first 17 cases to this association. Subsequently, we 
have treated ten additional patients. 

Our experience differs somewhat from that of Evans et al in 
that we have found that some small-bowel lesions can be readily 
identified at operation. We considered these lesions as etiolog- 
ically different from those occurring in the right colon of older 
patients. In most cases, we believe the small-bowel lesions are 
readily identified by angiograms, cause initial bleeding in patients 
younger than 50 years of age, and are congenital in origin. At 
operation, the dilated vessels within the bowel wall and mesentery 
usually outline the extent of the AV malformation. The use of the 
technique mentioned by Evans et al, arterial injection of the 
resected bowel with radiopaque material and specimen roentgen- 
ograms, will confirm whether the entire lesion has been removed 
and is recommended in all cases prior to closure of the abdomen. 
We have had no substantial problems with the recognition or 
treatment of this type of lesion since angiograms have been 
available. 

The other type of small-bowel involvement occurring with 
Rendu-Weber-Osler disease can usually be identified angiographi- 
cally by the characteristic punctate 1- to 3-mm lesions seen in the 
stomach, small bowel, and liver. These lesions are too small to be 
identified grossly unless actively bleeding. We have treated these 
patients, as noted two years ago, with diethylstilbestrol, with 
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required to operate on any such patient during the last ten 
years. 

A real problem remains in the identification of the acquired 
angiodysplasias in the right colon. We do not consider these to be 
rare. Recently, several other authors have suggested that these 
lesions are the most common source of significant lower GI 
hemorrhage in patients, 60 years of age or older. Our own 
experience is in agreement with that conclusion. When one has 
preoperative angiograms demonstrating such a lesion, as noted by 
Evans et al, the treatment is straightforward and a right colec- 
tomy is performed. Again, intraoperative specimen injection and 
x-ray is done to confirm that the excision is complete and to 
localize for pathological sectioning. The veins draining this type of 
lesion have not been enlarged substantially enough for gross 
identification at operation, so that I don't know whether we could 
apply the technique of Evans et al readily in this situation or 
not. 

I believe that Dr Scott Boly's paper in gastroenterology this past 
year had added new knowledge and understanding of the lesions 
of the right side of the colon. His studies suggest again that these 
are acquired lesions and occur frequently in older patients. He has 
demonstrated that about 50% of the patients who are older than 60 
years of age have changes in their submucosal veins that can lead 
to the angiodysplastic lesion we are considering as a cause of 
hemorrhage. Fortunately, only a small percentage of the patients 
actually do bleed. Until recently, I thought that those lesions 
causing hemorrhage could always be identified by careful angio- 
graphie studies. Since our report, however, we have had three 
patients whose clinical histories, in association with otherwise 
negative findings, including colonoscopies and angiograms, were 
highly suggestive of angiodysplasias of the right side of the colon. 
Because of continued hemorrhage, abdominal explorations were 
performed. When no lesion could be identified, "blind" right 
colectomies were performed. None of the three patients rebled 
afterward even though our pathologists could not identify the 
lesion in the specimen. Perhaps by using the technique of Evans et 
al, we could obtain blood samples from the ileocolic and right colic 
veins and obtain evidence that AV communications are present, 
should we encounter such frustrating cases in the future. 

WILLIAM E. Evans, MD, Columbus, Ohio: I will try to answer Dr 
Thompson's questions first. We certainly agree that angiography 
is the first line of diagnosis in this area, and as we saw, this usually 
will show the lesion quite nicely. 

I am not sure that our patients were just exactly the same as 
those Dr Thompson described in his communication several years 
ago, in that our two patients had small-bowel lesions and both 
were elderly. They were older than 50 years of age, and I think 
most of his patients with small-bowel lesions were younger. 
Whether this means that we are dealing with a little bit different 
problem, I am not sure. 

In answer to Dr Baker, we really don't know about the small AV 
fistula, whether this technique will work. Obviously, we only have 
two patients. What we are presenting is an observation. 

The question as to how much small bowel to remove is certainly 
not known. We certainly took more small bowel, particularly in the 
woman that was described than the area of elevated venous 
pressure might have suggested. If this technique works, however, 
it might be possible to limit our resections, and I think this may be 
important as it relates to multiple lesions, and our second patient, 
the male, actually had lesions beyond the area demonstrated in the 
resection, and it may well be that this patient represents multiple 
AV fistulas and that he may return again later with bleeding from 
another fistula. 

It might be nice then to be able to identify the lesion that is 
currently a problem and remove it with the likelihood then of 
being able to retain as much small bowel in the future as we 
can. 
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Traumatic Injuries 


of the Inferior Vena Cava 


Joseph M. Graham, MD; Kenneth L. Mattox, MD; 
Arthur C. Beall, Jr, MD; Michael E. DeBakey, MD 


€ Three hundred and one patients with injury to the inferior 
vena cava have been treated over the past 30 years. Penetrating 
injuries predominated, with gunshot injury in 228 patients. The 
inferior vena cava was injured above the renal veins in 84 
patients. One hundred and forty-eight patients had shock, 55 
without palpable pulse or blood pressure. Vascular repair was 
accomplished in 234 patients. Ligation or packing was 
performed in 32 patients. Thirty-five patients died prior to 
vascular control or repair. Placement of intravascular shunts or 
occluding balloons was utilized in 25 patients. Mortality has 
decreased from a high of 100% in 1955 to 30% during the last six 
years of this experience. Reduction in mortality probably has 
resulted from shortened wounding to therapy intervals with more 
effective resuscitation and vascular control. 

(Arch Surg 113:413-418, 1978) 


Tuus of the inferior vena cava are among the more 
frequent and lethal of major vascular injuries.’ As 
reported in 1961 by Ochsner et al,’ 36% of the patients with 
inferior vena caval injury will be dead on arrival at the 
hospital. Mortality among surgically treated patients in 
that report was 57%. Despite recent advances in treatment, 
transportation, and care of the acutely injured patient, 
reported series of injuries of the inferior vena eava demon- 
strate a mortality of 42% to 5396 of patients admitted alive 
to large trauma-oriented county hospitals.** The purpose 
of this report is to present an analysis of a large number of 
these injuries, emphasizing techniques of diagnosis and 
treatment that have evolved during the past 30 years. 


PATIENTS AND METHODS 


Between 1946 and 19776, three hundred one patients were treated 
for traumatic injury of the inferior vena cava at the Jefferson 
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Davis and Ben Taub General Hospitals in Houston. The initial 131 
of these patients have been reported previously.**' The remaining 
170 patients have been treated since 1970, twenty-six during 1976 
alone. Two hundred forty-three patients were male and 58 were 
female. Ages ranged between 5 and 50 years, with an average age 
of 28.8 years. Eighty-six percent of the patients were less than 40 
years of age. Injury resulted from gunshot wounds in 228 patients, 
stab wounds in 44 patients, and blunt trauma in 29 patients. 

The distribution and location of inferior vena caval injury is 
illustrated in the Figure. Eighty-four suprarenal vena caval 
injuries have been encountered. Sixteen of these were extraperi- 
cardial and intrathoracic. Twenty-one were intrahepatic. Sixty- 
two injuries occurred at the level of the renal veins and 155 
occurred below. Infrarenal vena caval injuries were located at the 
bifurcation in 52 instances. Ochsner et al? in 1960, noted only six 
injuries in the suprarenal position (16.2%). Since that time, 79 
injuries (30%) have occurred in this difficult to manage portion of 
the vena cava. More recent years, however, have not reflected an 
additional increase in the proportion of these injuries. For exam- 
ple, the most recent six years in this series have yielded 42 
suprarenal injuries (25%). The proportion of suprarenal injuries 
noted in one recent report, however, was as high as 68% of the total 
series. 

Most patients were admitted to the emergency center within 
one hour of injury. With the advent of rapid emergency transport 
systems in recent years, more patients with vena cava injuries are 
arriving in stable condition. For instance, 31 of 37 patients (84%) 
admitted prior to 1961 were in shock. This number decreased to 42 
of 76 (55%) by 1970 and 75 of 170 patients (44%) during the last six 
years of this study. Patients arriving with massive hemorrhage 
and the recent loss of vital signs prior to 1964 were considered 
dead on arrival and no heroic measures were initiated. Since that 
time, a much more aggressive approach has been taken.’ In such 
patients, resuscitative thoracotomy and clamping of the descend- 
ing thoracic aorta is performed immediately on admission to the 
emergency center. Subsequent laparotomy in the emergency 
center or transfer to the operating rooms for vena caval repair 
then is performed. Eight patients were so managed between 1964 
and 1970. One patient survived. Between 1970 and 1976, 47 
patients underwent emergency center resuscitative thoracotomy 
with four survivors. 

Associated injuries occurred in all but six patients. A total of 941 
associated injuries were present, ranging from one to eight per 
patient. 
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No. of 

Vascular-Associated 

Injuries 
Liver 140 
Small bowel 113 
Colon 76 
Lung 64 
Pancreas 54 
Duodenum 46 
Stomach 44 
Kidney 44 
Other 31 
Spleen 26 
Gallbladder 21 
Major fractures 18 
Spinal cord 9 
Common bile duct 7 
Brain 7 
Ureter T 
Asophagus 5 
Rectum 4 
Adrenal gland 3 
Total 719 


- Hepatic, small bowel, lung, colon, and pancreatic injuries were the 


most frequently encountered nonvascular injuries occurring 719 
times. Two hundred twenty-two associated vascular injuries were 
present. Most frequently injured were the mesenteric vessels, 
abdominal aorta, portal vein, and renal artery and vein. Hemor- 
rhage and shock were frequently made worse by numerous 
associated vascular injuries 


No. of Injuries 


Renal vein 37 
Abdominal aorta 35 
Portal vein 32 
Superior mesenteric vein 19 
Renal artery 17 
Heart 15 
Iliac vein 14 
Superior mesenteric artery 12 
Hepatic veins 8 
Celiac artery 8 
Iliac artery 7 
Splenic artery 4 
Inferior mesenteric artery 3 
Spermatic artery 3 
Hepatic artery 3 
Subclavian vein 2 
Ovarian vein 2 


I 


Thoracic aorta 
Total | | 222 


In many patients associated injuries were primarily responsible 


for late deaths or complications. 
Surgical management throughout this 30-year experience has 


paralleled the advancing field of vascular surgery. Early attempts 


at vascular control were limited to ligation and packing. Packing 
alone was utilized four times in the early portion of this experi- 
ence. In 35 patients, no repair of a vena caval injury could be 
effected prior to exsanguination. Twenty-three of these patients 


. died in the operating room and 12 in the emergency center. In 28 


patients with severe infrarenal injury, ligation of the vena cava 
was utilized. With advancements in exposure and vascular control 
in recent years, direct suture repair has become the procedure of 
choice. Throughout the study, venorrhaphy was utilized in 222 
patients. Vena cavorrhaphy with ligation of either the right or left 
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iliac vein was carried out in five patients. In one unusual case with 
concomitant vena cava and superior mesenteric vein injury, a 
saphenous vein bypass graft was placed from the site of vena caval 
injury to the superior mesenteric vein following proximal superior 
mesenterie vein ligation. In more recent years, additional 
attempts at vena caval reconstruction have included end-to-end 
anastomosis in two patients and Dacron graft interposition in 
four. 


Operative Procedure No. of Patients 
Repair 
Lateral venorrhaphy 222 
Lateral venorrhaphy with 
ligation of iliac vein 5 
Dacron graft interposition 4 
End-to-end anastomosis 2 


Saphenous vein bypass 
from injury to superior 


mesenteric vein 1 
Ligation (infrarenal) 28 
Packing 4 
None (died prior to repair) 35 
Total 301 


Operative techniques utilized for control of hemorrhage in supra- 
renal vena caval injuries included placement of right atrial to vena 
caval shunts in 11 patients, infrarenal shunts in six patients, and 
oecluding intracaval catheters with inflatable 30 ml balloons in 
eight patients. Right hepatic lobectomy was necessitated in two 


patients and left hepatic lobectomy in one. Aortocaval fistulae in - 


15 patients and right renal artery cava fistulae in two patients 
were encountered and repaired. Bullet emboli from vena cava 
injuries to the right ventricle in three patients and to the iliac vein 
in one patient were discovered. 


RESULTS 


Death occurred in 111 patients for an overall mortality of 
37% during this 30-year experience with inferior vena cava 
injuries. In 91 patients, deaths occurred within 24 hours of 
admission from hemorrhagic shock, hypothermia and 
intravascular coagulopathy. Fifty of these patients under- 
went resuscitative thoracotomy prior to attempted vena 
cava repair. Twenty late deaths resulted from complica- 
tions of associated injuries. Causes of late mortality most 
frequently included respiratory insufficiency, sepsis, and 
renal failure. 


Cause of Death 
Early 
Hemorrhagic shock 91 
Late 
Respiratory insufficiency 
Sepsis, intra-abdominal abscess 
Brain death 
Renal failure 
Pneumonia 
Erosion gastroduodenal artery 
Disrupted aortic repair 
Upper gastrointestinal hemorrhage 
Bowel necrosis 
Peritonitis 


No. of Patients 


mM m oM ete OC M WO RP c 


A steady improvement in mortality has resulted (Table 
1). Prior to 1955, all injuries of the vena cava were fatal. 
The mortality then decreased from 50% prior to 1960 to 
30.4% of patients operated on between 1970 and 1976. The 
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102 (34) 
52 (15) 
301 (11) 


. 1946-1970 1970-1976 


6 (1) 10 (2) 


>37 (21) 32 (20) 
.32 (13) 30 (5) 


———36 (16) 66 (18) 


—20 (9) _ 
— 131 (60) 


32 (6) 
170 (51) 


Drawing illustrating injury location by year of report and in relation to location in 
inferior vena cava. Numbers in parentheses indicate number of deaths. 


mortality has been greatest for patients sustaining blunt 
(69%), shotgun (56%), and gunshot wounds (339). The © 


mortality among patients having stab wounds has been 
only 9%. Improved survival rate in recent years has been 


greatest for victims of gunshot and shotgun injuries 


(Table 2). | | 


Complications occurring in patients operated on since © 


1964 are listed in Table 3. Although the frequency and 


variety are imposing, they are not unexpected considering - 


the magnitude and number of associated injuries. It is 


surprising, however, that despite the abundance of compli- _ 


cations, only 20 late deaths resulted. Complications attrib- 


utable to inferior vena cava repair have been infrequent. | 
Acute thrombophlebitis developed in only two patients, one | 


having infrarenal vena cavorrhaphy and one having liga- 
tion. Neither patient had pulmonary emboli. Documented 
pulmonary emboli occurred in two patients. One patient 
had repair of an injury occurring at the level of the renal 
veins. The second patient had repair of a suprarenal, but 
extrahepatie injury. Both patients were successfully 
managed medically without sequelae. Only two of four 
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patients having segmental resection of the suprarenal 


inferior vena cava with Dacron graft interposition 
survived. One of these patients was eventually lost to 
follow-up observation, and the other was found to have a 
functioning graft on vena cavogram one month following 
surgery. Venograms were obtained in an additional eight 
patients, one having end-to-end anastomosis, five with 
suprarenal venorrhaphy, one with repair at the renal veins, 
and one in the infrarenal position. In each instance, the 


inferior vena cava was found to be patent. 


COMMENT 


Injuries of the inferior vena cava continue to be among 
the most serious, occurring in victims of both penetrating 
and blunt abdominal trauma. The frequency with which 
such injuries have been observed has increased markedly in 
our experience from an incidence of one per year in 1955 to — 
25 injuries per year in 1976. Unfortunately, even among 
experienced personnel in modern trauma-oriented centers, 
the mortality for such injuries ranges from 34% to 
5396.5»? In this 30-year experience with 301 inferior vena 
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cava injuries, significant improvements in mortality have 
occurred. In earlier reports from this series by Ochsner et 
al,’ Quast et al^ and Bricker et al,’ in 1960, 1964, and 1970, 
respectively, the mortality for all injuries of the inferior 
vena cava decreased from a high of 100% to 41%. Among 
170 patients operated on since 1970, the mortality has been 
further reduced to the present figure of 30%. 

Mortality was greatest for injuries of the suprarenal 
vena cava (52%). Despite the development of techniques 
such as intracaval shunts and occluding balloons, survival 
among patients with intrathoracic and intrahepatic 
inferior vena cava injury has improved very little. Among 
25 patients having placement of such devices since 1964, 
eight have survived. The most significant improvements in 
survival have come about in recent years among patients 
with renal and infrarenal cava injury. Since 1970, mortality 
for injury in these locations have been 17% and 25%, 
respectively. Improvements in survival can also be 
attributed in large part to advances made in the overall 
management of the seriously injured, such as autotransfu- 
sion micropore blood filters, and lactated Ringer's solu- 
tion.''* Additional factors adversely influencing survival 
include increasing numbers of associated injuries and 
requirements for blood transfusions. The correlation of 
mortality with the total number of associated injuries is 
less striking than for increasing numbers of vascular 
injuries (Table 4 and 5). 

In some series, a higher incidence of suprarenal caval 
injuries has been noted. Such an increase has been 
attributed to more efficient paramedic ambulance systems 
that result in more patients arriving alive with complicated 
injuries. An increase in proportion of more serious supra- 
renal injuries has not been noted, however, throughout this 
experience. The actual proportion of suprarenal cava inju- 
ries in recent years has remained stable and it is suspected 
that many patients having such injuries are simply 
expiring soon after injury. 

Advances in Houston's emergency ambulance service 
coupled with en route vascular access, volume replacement, 
and telemetry monitoring have resulted in more hemody- 
namically stable patients on admission and at operation. 
Sixty-six percent of patients admitted prior to 1970 and 
only 44.0% of those admitted since that date experienced 
shock. Such improvements in patient transportation in this 
series are reflected more in the increased number of 
patients with renal and infrarenal cava injuries arriving at 
the hospital alive. The patients' conditions on arrival in the 
emergency center correlated well with patient survival. 
The presence of hypovolemic shock on admission was noted 
in 148 patients (49%) during this study. Mortality among 
these patients was 64%. Of 153 patients admitted initially 
in stable condition, the mortality was only 11%. Included 
among those patients arriving in shock are 55 patients 
treated since 1964 in whom no blood pressure or pulse was 
obtained immediately on or shortly after arrival in the 
emergency center. Resuscitative thoracotomy in each 
resulted in eight early and five long-term survivors. 

Improved vascular surgical techniques have been a major 
factor in improving management of inferior vena cava 
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Table 1.—Mortality From 1946 to 1976 


Inclusive No. of No. of No. of Mortality, 
Years Years Patients Deaths % 


1946-1955 9 100 
1955-1960 













7 7 

5 30 14 47 

Table 2.—Type of Injury and Associated Mortality in 
244 Patients 











1970-1976 Total 







1964-1970 
Stab 11 (1) 23 (2) 34 (3) 
Blunt 6(4) - 20 (13) 26 (17) 
Shotgun 3 (3) 6 (2) |... 9(5) 





*Numbers in parentheses indicate number of deaths. 


Table 3.—Complications Among 190 Survivors 


Complication No. of Patients 


Respiratory 
Respiratory insufficiency 
Pneumonia 
Pulmonary embolus 
Lung abscess 
Tracheal erosion 


Infection 
Subphrenic abscess 


Wound infection 
Urinary tract infection 
Pancreatic abscess 
Liver abscess 
Mediastinitis 

Fistula 
Pancreatic 


Enterocutaneous 


Bullet emboli 
Right atrium 


lliac vein 


Other 
Renal failure 


Traumatic paraplegia 

Small bowel obstruction 

Hepatic failure 

Upper gastrointestinal hemorrhage 
Congestive heart failure 

Bowel infarction 

Thrombophlebitis 


—|—|—|nm|o|^joj|jo 


injuries. At operation, all-bleeding points are controlled as 
rapidly as possible with no attempt to repair other asso- 
ciated organs until hemostasis is achieved. All retroperi- 
toneal hematomas associated with penetrating injuries are 
explored, but not until other sources of blood loss are 
controlled and hypovolemia corrected. In the majority of 
cases, adequate exposure of the vena cava was 
accomplished by medial rotation of the right colon and 
duodenum. After rapid entry into the hematoma, hemos- 
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Table 4.—Number of Associated Injuries per Patient 
Treated Since 1964* 


No. of No. (96) 
_ Associated Injuries No. of Patients of Deaths 


54 18 (33) 


*A total of 726 injuries per 244 patients. 


Table 5.—Number of Associated Vascular Injuries per 
Patient Treated Since 1964* 


No. of No. (9*6) 
Associated Injuries No. of Patients of Deaths 


None 27 (20) 


28 15 (54) 
20 15 (75) 
8 (80) 


*A total of 108 patients per 222 injuries. 


tasis was obtained with direct pressure from fingers or 
sponge forceps. The use of vascular clamps was avoided 
when at all possible, as the vena cava has been observed to 
tear easily during attempts to gain proximal and distal 
control. Injuries of the suprarenal vena cava presented the 
greatest challenge, especially in the intrahepatic and 
extrapericardial segments. Exposure is best achieved 
following division of the coronary ligament with eviscera- 
tion and medial rotation of the liver. In addition, the 
diaphragm is divided in its midposition directly anterior to 


the inferior vena cava. Median sternotomy further facili- - 


tates exposure in this area, although vascular control of the 
intraperieardial inferior vena cava can be accomplished 
without it.'^'* Prior to attempted exposure in many such 
cases, vascular control and continuity was established by 
placement of intracaval shunts placed via the right atrium 
or abdominal inferior vena cava. Such vascular adjuncts are 
often necessary when dealing with injury of the suprarenal 
vena cava, as both temporary and permanent occlusion are 
poorly tolerated.''* Intracaval catheters having 30-ml 
balloons have also been successfully utilized to gain prox- 
imal and distal vascular control. Details of such techniques 
have been described elsewhere.”:'7-*° 

Vascular repair can be achieved most frequently by 
lateral venorrhaphy. Ligation of the infrarenal vena cava 
in severe injuries has been utilized with decreasing 
frequency. Utilizing present day vascular techniques and 
methods of exposure and control, there are few indications 
for such treatment. Although an increased incidence of 
thromboembolism among patients having venorrhaphy has 
been noticed by some authors, such has not been the case in 
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this study." The long-term effects of chronic venous 
insufficiency of the lower extremities, however, is well 
recognized and certainly warrant attempts at reestab- 
lishing continuity when at all possible. The management of 


combined aorta-inferior vena cava injuries demands 


special considerations that have been reviewed previous- 
l 21,22 


Following 30 years experience with injuries of the 
inferior vena cava, mortality has been lowered to 30% 
among those treated during the last six years. Factors 
appearing most important in this improvement have 
included improved patient transportation, generalized care 
of the trauma victims, as well as advances in vascular 
exposure and technique. 
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Discussion 


MaLcoLM O. Perry, MD, Seattle: Dr Boyden, there are impor- 
tant lessons to be learned from this impressive experience in 
managing these serious wounds. 

Our series is similar in many respects, and recently, Dr Shires, 
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of 110 caval injuries 
treated during a 12-year period. x 

The first slide relates mortality and etiology, and in our series, 
shotgun wounds and blunt trauma were very likely to be lethal. 
This was often because of the number and severity of associated 
injuries, especially other vascular injuries. The level of the vena 
cava wound was also a major determinant of survival. 

Suprarenal or transrenal caval injuries are very dangerous, and 
despite the use of transatrial catheter techniques, continue to pose 
serious problems in management. 

The last slide depicts the strong correlation between mortality 
and active bleeding of the caval wound at surgery. This feature 
was also a major determinant of survival. 

We found little correlation between size of hematoma and 
presence or absence of a caval wound, but other retroperitoneal 
injuries were frequently encountered. 

Our experience, therefore, supports the recommendations 
presented by Dr Graham and his associates and suggests that 
aggressive surgical therapy is needed in most of these patients. 

RoBERT C. Lim, JR, MD, San Francisco: I enjoyed the presenta- 
tion very much and congratulate the authors on their advances in 
the management of this difficult injury. 

I rise to share with you our experience in managing difficult 
suprarenal caval injuries and to underscore the use of a caval shunt 
that Dr Graham commented on. 

We had a patient that was shot with a 45-caliber missile. It 
traversed the liver and entered into the hepatic inferior vena cava. 
For control, we inserted the intracaval catheter into the right 
atrium and down the inferior vena cava. Vascular control of this 
area enabled us to repair the inferior vena cava. 

We also had a man that was shot with a 22-magnum pistol. The 
bullet was lodged in the posterior chest. The operative photograph 
showed the injury to the inferior vena cava at the level of the 
diaphragm. With the use of the internal caval shunt, good 
proximal-distal control was obtained, and repair of the cava was 
accomplished. 

In the two patients that I have shown you, the internal shunt 
contributed to their survival. : 

In closing, I wish the authors would comment on the outcome of 
the 25 patients that they mentioned in their abstract where the 
shunt was used in their management. 

Joun P. Heaney, MD, San Antonio, Tex: Since my original 
description in 1948 of the right thoracoabdominal approach, which 
included the suggestion for vascular isolation of the liver, I have 
seen both the concept of isolation and the approach become 
popular procedures for dealing with these problems. 

In recent years, it is my impression that in many cases, 
including all elective ones, both the right thoracoabdominal 
approach and the median sternotomy are needlessly extensive, 
and the control of the intrapericardial inferior vena cava and 
access to the retrohepatie caval segment can be satisfactorily 
achieved more directly. 

The liver is pulled down and an L-shaped incision is made in the 
tendinous portion of the diaphragm, with one limb extending 


_ directly forward toward the sternum, the other across to the 
~ patient's left. 


Each limb is made longer, especially the one that extends 
directly forward to the sternum. 

If for any reason it seems desirable, this latter anteroposterior 
limb can be continued into and combined with the sternal split 
advocated by Dr Beall and associates. 

I simply make the plea that the smaller procedure be used if and 
until it is found inadequate rather than starting out with the more 
horrendous sternal split that may not be necessary. 

For those accustomed to putting patients on the extracorporeal 
pump, tape encirclement of the intrapericardial inferior vena cava 
is easy. 
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Dr Beall estimates his average time is 10 seconds after the 
pericardial sac is open. The tape encirclement maneuver is equally 
simple when carried out from below—so easy, in fact, it can be 
carried out and can then be used if needed and ignored if found 
unneeded—without harm to the patient. 

The intrapericardial segment of the vena cava, approached from 
below, also lends itself magnificently to simple cross-clamping 
with the appropriate instrument. The instrument differs depen- 
ding on whether the operator does or does not wish to use an 
intraoperative, intracaval shunt inserted transabdominally. 

The retrohepatie cava can be readily reached by mobilization of 
the right lobe of the liver after its detachment from the 
diaphragm. Most are aware how "floppy" and retractable the left 
lobe is after its detachment from the diaphragm, as seen during 
operations for hiatus hernia repair. 

Many are not aware that the right lobe is just as "floppy" and 
retractable as the left when detached from the undersurface of its 
diaphragm, since the cross section of the liver where flexion occurs 
just to the right of the cava is only fractionally greater than it is 
just to the left of the cava. 

Joun F. HiGGiNSoN, MD, Santa Barbara, Calif: I just want to ask 
Dr Graham and Dr Beall whether they heparinized the patients 
after they put these shunts in one way or the other and had 
bleeding under control. 

DR BEALL, JR, In regard to Dr Perry's comments regarding 
associated injuries, we have not found that this is the determinant 
of mortality. If we use all associate injuries, the number does not. 
matter. However, mortality does relate very directly to the 
number of associated vascular injuries. A large number of these 
patients had both inferior vena cava and abdominal aortie inju- 
ries. 

As far as bleeding actively in relation to mortality, it is rather 
diffieult for us to relate this. If they are bleeding intra-abdomi- 
nally, not just retroperitoneally, these are harder to manage, but 
once you open into the hematoma, they almost all start bleed- — 
ing. 

As far as repairing intrarenal inferior vena caval injuries, we 
believe that it is better to try to return the venous system to as 
near normal as possible and prefer repair. We know the San 
Francisco group for some time has proposed ligation of inferior 
vena caval injuries below the renal veins mostly to prevent 
pulmonary embolism. As you noticed from our slide, we only had 
two cases of pulmonary embolism, neither of which were fatal. 
Therefore, our experience does not support the concept of ligating 
these injuries. We prefer instead to repair them to prevent venous 
insufficiency to the lower extremities. 

Dr Lim asked about the survival of 25 patients in whom 
internal shunts were used. There were eight survivors in that 
group. We find that the shunt is helpful in these often extremely 
hypovolemie patients in that if you try to occlude the cava without 
the shunt, their venous return is so slow that the cardiac output 
goes to naught. 

The mortality in these patients is quite high, naturally, using 
the shunt, but without the shunt, I think it would be 100% in this 
particular group of patients. So we look at it as a survival rate 
rather than a mortality. 

We certainly appreciate Dr Heaney's bringing again to our 
attention his technique for controlling the inferior vena cava 
intrapericardially. He reported this first in 1948, and it might be 
worth pointing out that at that time, Dr Heaney also was in 
Houston. ; 

In answer to Dr Higginson’s question in regard to the use of 
heparin with the internal shunt, no, we have not used heparin. It 
has created a problem occasionally not using heparin, but when 
there is blood going in every direction, heparin just does not seem 
to be the drug to use. 
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Chronic Upper Extremity 


Arterial Insufficiency 


Etiology, Manifestations, and Operative Management 


William S. Gross, MD; D. Preston Flanigan, MD; Richard O. Kraft, MD; James C. Stanley, MD 


è Forty-eight arterial reconstructions were performed for 
chronic upper extremity ischemia in 43 patients, aged 31 to 81 
years. Diagnostic arterial catheterization was the most frequent 
cause of symptomatic occlusion, followed by proximal arterio- 
sclerotic lesions and noniatrogenic trauma. Doppler ultrasound 
evaluation provided important diagnostic and prognostic data 
that complemented information derived from arteriography. Indi- 
cations for operation included disabling claudication (39 cases) 
or digital gangrene (four cases). Restoration of normal extremity 
function can be anticipated except in instances where poor 
forearm runoff exists. Autogenous saphenous and basilic inter- 
position vein grafts have proved excellent for axillary-brachial 
revascularizations. Axillary-axillary bypass procedures for 
innominate-subclavian artery occlusions appear hemodynami- 
cally sound and technically simple. Follow-up, averaging 48 
months, extended to 144 months. Late vein graft failure or 
progressive distal occlusive disease was not encountered. 

(Arch Surg 113:419-423, 1978) 


"to chronic upper extremity ischemia necessi- 
tating revascularization is uncommon and has 
received little attention in the English literature. Major 
reports specifically limited to this topic have documented 
clinical experiences of less than 20 patients.'* Manifesta- 
tions, diagnostic criteria, and guidelines for operative 
management of chronic upper extremity ischemia remain 
ill defined. | 

This artiele represents an assessment of arterial recon- 
struetions performed for isolated symptomatic arm 
ischemia in 43 patients treated at University Hospital, US 
Veterans Administration Hospital, and St Joseph's Mercy 
Hospital, Ann Arbor, Mich. 


CLINICAL EXPERIENCE 


Forty-eight elective arterial reconstructive procedures were 
undertaken for chronie upper extremity ischemia in 26 male and 
17 female patients from 1961 to 1977. This represents approxi- 
mately 0.9% of the total vascular experience of the participating 
hospitals. Symptomatic occlusions occurred after diagnostic 
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brachial artery catheterizations in 20 patients (47%), from athero- 
sclerosis in 15 patients (35%), and after noniatrogenic trauma in 
eight patients (18%). 

Duration of preoperative symptoms averaged 9.8 months and 
extended to as long as 23 months. Indications for surgical inter- 
vention included claudication in 39 patients (91%) and rest pain or 
tissue loss in four patients (9%). All patients underwent detailed 
arteriographic examinations. Noninvasive assessment of ischemia 
was accomplished using digital plethysmography or Doppler ultra- 
sound techniques. Follow-up ranged from six to 144 months, 
averaging 48 months. This clinical material has been separated 
into two parts for purposes of clarity: one dealing with occlusive 
disease of the innominate-subclavian arteries, and the other 
relating to axillary-brachial artery lesions. 


Innominate-Subclavian Artery Occlusions 


Nineteen patients, ten men and nine women, underwent 21 
elective arterial reconstructions for chronic ischemia because of 
proximal occlusive disease. Patients who had symptomatic verte- 
bral-basilar steal or cerebral ischemic symptoms were not included 
for study. Patients ranged in age from 33 to 81 years, with a mean 
age of 54.9 years. Sixteen patients (84%) experienced claudication, 
whereas three patients (16%) had digital tissue loss. 

Fifteen patients (78%) had occlusions resulting from atheroscle- 
rosis. Five of these had ulcerative plaques with evidence of distal 
embolic occlusion. The four remaining patients had traumatic 
lesions. Included were two eases of blunt injury following motor 
vehicle accidents, one case of subclavian artery ligation for 
hemorrhage, and one case of axillary artery radiation injury 
incurred during the course of treatment of carcinoma of the 
breast. 

Operative procedures performed for proximal occlusive lesions 
included the following: earotid-subclavian artery bypass (ten 
cases), aortosubelavian bypass (six cases), axillary-axillary bypass 
(four eases), and subclavian artery thromboendarterectomy (one 
case). These reconstructions used autogenous saphenous vein 
grafts (12), prosthetic grafts (eight), and a prosthetic Dacron 
patch (one). 

Postoperative follow-up ranged from six to 140 months, with a 
mean of 43 months. Complete restoration of normal upper 
extremity function occurred in 15 of 17 surviving patients. Graft 
failure within 48 hours of initial operation resulted in two 
amputations, one midarm and one forearm. Both failures were 
associated with ulcerative atherosclerotic disease of the subclavian 
artery and forearm runoff limited to the interosseous artery. Two 
secondary reconstructions were done late, at 25 and 43 weeks 
postoperatively. Excellent functional results occurred in both cases 
(Table). The two operative deaths were unrelated to extremity 
arterial disease. One death occurred after pulmonary embolus on 
the 14th postoperative day and one occurred unexpectedly on the 
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Primary Procedure 
Aortosubclavian 
bypass (Dacron) 
Axillary-axillary 
bypass (Dacron) 
Carotid-subclavian 
bypass (vein). 
Carotid-subclavian 
bypass (vein) 
Brachial-brachial 
bypass (vein) 
Brachial-brachial 
bypass (vein) 
Axillary-brachial 
bypass (vein) 
Axillary-brachial 
bypass (vein) 


Secondary Procedure 


Aorto-subclavian 
bypass (vein) 
Carotid-subclavian 
bypass (vein) 
Above elbow 

amputation 
Below elbow 
amputation 


Axillary-brachial 


bypass (vein) 
Brachial-brachial 

bypass (vein) 
Brachial-radial 

bypass (vein) 


Below elbow 
amputation 





fourth postoperative day from complications of colon carcinoma. 
Arteriographic and noninvasive follow-up studies demonstrated 
absence of distal forearm occlusive disease progression. Graft 
failures after 12 months were not encountered. Thirty-eight 
percent of the patients with atherosclerotic occlusions died within 
five years of operative treatment. 


Axillary-Brachial Artery Occlusion 


Twenty-four patients, 16 men and eight women, underwent 27 
operative procedures for distal occlusive disease. Patients ranged 
in age from 31 to 67 years, with a mean age of 49.2 years. Twenty- 
three patients (96%) experienced claudication, whereas one (4%) 
had rest pain. 

Chronic ischemic symptoms developed in 23 patients after 
transbrachial diagnostic cardiac catheterizations. An average 
interval of nine months elapsed before operative treatment. Four 
other patients had traumatic occlusions, two as a result of gunshot 
injuries, one as a result of a first rib fracture, and another as a 
result of a fractured humerus. 

Operative management of symptomatic distal occlusion in- 
cluded the following: brachial-brachial bypass (16 cases), axillary- 
brachial bypass (eight cases), brachial-ulnar bypass (two cases), and 
brachial-radial bypass (one case). These reconstructions were 
accomplished using 23 saphenous and four basilic vein grafts. 

Postoperative follow-up ranged from six to 144 months, with a 
mean of 59 months. There were no operative deaths. Normal 
extremity function was restored in 21 of these patients. Three 
secondary operations were performed, all within five weeks of the 
initial revascularization. Only one was successful. Two secondary 
procedures failed in patients with poor forearm runoff and 
resulted in persistent forearm claudication. A third patient with 
interosseous artery runoff underwent a below elbow amputation 
after early primary reconstructive failure (Table). Late vein graft 
failures were not demonstrated. Arteriographic studies that were 
done up to 122 months postoperatively have not shown morpholog- 
ical vein graft abnormalities. Arteriographic or noninvasive 
evidence of distal occlusive disease progression was not demon- 
strated. Seven patients experienced persistent forearm dysesthe- 
sias despite successful revascularizations. Nerve function studies 
failed to disclose uniform neurological abnormalities. Ten percent 
of the patients with distal occlusive lesions died during the first 
five years of follow-up. 


COMMENT 


Chronic upper extremity arterial insufficiency occurs 
infrequently. Consequently, a generally accepted manage- 
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Graft Failures 


Result Comment 
Successful Technical error, failed at 25 wk 


Successful Infected graft, removed at 43 wk 
Failure Left subclavian ulcerative plaque, 
. interosseous runoff—failed at 48 hr 
Failure Left subclavian ulcerative plaque, 
interosseous runoff—failed at 48 hr 


Successful Technical error, failed at 5 wk 


Failure Interosseous runoff, failed at 5 wk 
(claudication) , 


Failure Interosseous runoff, failed at 3 wk 
(claudication) 


Failure Interosseous runoff, failed at 1 wk 


ment program does not exist. This report provides impor- 
tant data related to diagnosis and therapy. Of particular 
interest are findings regarding differences in etiology and 
clinical manifestations compared to lower extremity occlu- 
sive lesions, lack of distal disease progression, applicability 
of noninvasive diagnostic studies, and durability of upper 
limb arterial bypasses. 


Etiology 


Atherosclerosis and trauma have been emphasized as the 
most common causes for chronic upper extremity ische- 
mia.’ In the present series, patients (47%) most frequently 
had chronic ischemia develop after diagnostic transbra- 
chial catheterization. These occlusions all occurred at the 
axillary-brachial artery level. This complication represents 
approximately 0.4% of the total diagnostic catheterizations 
performed at the contributing hospitals. 

Occlusions of innominate or subclavian arteries are 
almost invariably the result of atherosclerosis. These par- 
ticular lesions occurred on the left side in 13 (87%) of 15 
patients in this series. This predilection for left-sided 
disease parallels clinically overt arch occlusive disease.** 
This is in contrast to findings of a postmortem study of 
asymptomatic individuals, where lateralization was not 
apparent’ at autopsy. Occlusive lesions (asymptomatie) of 
the innominate and proximal left subclavian arteries 
occurred with nearly equal frequency, and proximal right 
subclavian lesions were 2.5 times more common than left 
subclavian lesions. This discrepancy between location of 
clinically overt lesions and those documented at autopsy is 
poorly understood. 

Prognostic implications of symptomatic atherosclerotic 
occlusion of the upper extremity are similar to those of 
clinically overt atherosclerotic occlusions elsewhere. Only 
62% of the patients with atherosclerosis in this series were 
alive five years after treatment. This is similar to survival 
rates of patients who have atherosclerotic lower extremity 
ischemic symptoms.** 


Clinical Manifestations 


Rest pain and tissue loss are exceedingly uncommon 
manifestations of upper extremity occlusive disease.'*'^ 
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The rarity of severe ischemia seems to reflect the effi- 
ciency of collateral circulation about the shoulder and 
elbow. Ninety-one percent of the patients currently 
described experienced symptoms of forearm claudication 
only, usually precipitated by simple activities such as hair 
combing or shaving. Three of four patients having tissue 
loss or rest pain had ulcerative arteriosclerotic plaques and 
distal embolic occlusions. 

Forearm paresthesias affected seven patients, all of 
whom had distal occlusions. Sensory disturbances most 
often involved the medial volar forearm. Paresthesias 
persisted despite successful revascularization, but did not 
cause functional limitations. This neurological dysfunction 
may have resulted from direct trauma attending brachial 
artery exposure during catheterization or from sensory 
nerve ischemia resulting from segmental blood supply 
interruption. 


Doppler Ultrasound and 
Arteriographic Studies 


Noninvasive lower extremity Doppler ultrasound study 
is well established as an aid to clinical decision making and 
physiological clarification of ischemic symptoms." 
Ischemic (ankle/arm) indexes correlate closely with clinical 
symptoms. Qualitative Doppler velocity waveform analysis 
and postexercise pressure monitoring have been particu- 
larly use^ul in defining the physiological importance of 
peripheral arterial occlusions. 

Patients in the present series who had forearm claudica- 
tion had a mean ischemic index (symptomatic forearm 
pressure /systolie pressure in another normal extremity) of 
0.63. Those with rest pain or tissue loss had a mean index of 
0.27. These data parallel those obtained in lower extremity 
studies." Postexercise decrease in perfusion pressure has 
been helpful in delineating physiologically important prox- 
imal stenotic disease. 

Doppler pressure measurements have been used in 
predieting the likelihood of early graft success in lower 
extremity reconstructions. À resting pressure index of 0.20 
or less has been associated with a 90% chance of early 
femoropooliteal graft failure.^ Early graft failure in the 
present study was accompanied by ischemie indexes of 0.25 
or less. / 

Preoperative demonstration of adequate anatomic 
forearm runoff was an important finding. Distal extremi- 
ty runoff when limited to an interosseous artery was 
uniformly associated with an unsatisfactory result. All five 
patients in the current study who had poor forearm runoff 
sustained early graft thrombosis. This led to major arm 
amputation in three patients and persistent claudication in 
the remaining two (Table). 


Operative Management 


Arteria. reconstruction for chronic upper extremity 
ischemia was characterized by excellent long-term results. 
Absence of late vein graft failures in this series contrasts 
with the ‘ate failure rate in femoropopliteal reconstruc- 
tions. The latter usually reflects predictable progression of 
lower extremity atherosclerotic occlusive disease and occa- 
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Postoperative brachial arteriogram performed 
122 months after interposition saphenous 
vein graft (arrows) illustrating absence of 
morphological changes. | 





sionally acceleration of distal disease after bypass 
procedures.'*'* Progression or acceleration of atheroscle- 
rosis after upper limb reconstruction was not encoun- 
tered. 

Autogenous veins are generally considered the best 
available material for medium-sized vessel reconstructions. 
Vein graft expansion, dilation, and stenosis have affected 
femoropopliteal and aortorenal bypasses'*?^ but have not 
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been observed in upper extremity revascularizations. In 
the present experience, arteriographic studies six to 122 
months postoperatively failed to document morphological 
vein graft abnormalities (Figure). 

Four basilic veins used in our series have functioned 
satisfactorily. Previous work has demonstrated the 
cephalic vein's ability to withstand arterial pressures." 
Others have corroborated this work??? and have implied 
that basilic veins are shorter and narrower but otherwise 
suitable for vascular repairs. Concern regarding the size 
and caliber of basilic veins is less important in upper 
extremity revascularizations where short grafts usually 
suffice. Follow-up of basilic vein grafts placed in the 
axillary-brachial position in the present series averaged 69 
months and failed to disclose late failures, morphological 
changes, or venous insufficiency of the limb from which 
the vein was procured. 

Cervicodorsal sympathectomy may prove important in 
instances of poor forearm runoff. Augmentation of cuta- 
neous forearm and digital blood flow has been reported in 
clinical and experimental studies.'^**** Although untested 


.. clinically, sympathectomy may prove to be an important 


complement to arterial reconstruction in treating patients 
with severe forearm runoff occlusive disease. This may be 
especially true for patients whose forearm blood supply is 
limited to interosseous runoff. 

Axillary-axillary bypass grafts have recently been used 
in patients with proximal occlusive lesions in preference to 
direct arch reconstruction or carotid-subclavian bypass. 
Certain technical advantages including easy exposure and 


avoidance of cerebral blood flow interruption?*^ make this 


procedure attractive. This extraanatomic reconstruction 
avoids thoracotomy and its attendant risks. Mortality 
varying from 6% to 20% has been reported in association 
with transthoracic approach to proximal lesions.*** Excel- 
lent relief of symptoms has been obtained in patients 
subjected to axillary-axillary reconstructions, and follow- 
up has failed to show failures due to donor vessel steno- 
sis. 
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Discussion 


MALCOLM O. Perry, MD, Seattle: The rather dismal natural 
history of occlusive complications of brachial artery procedures is 
not always appreciated because tissue loss is uncommon. 

Claudication is the primary symptom, but it is not always severe 
enough to elicit complaints, particularly in patients with serious 
cardiac disease. 

Karmody et al (J Surg Res 20:601-606, 1976) reported that 70% of 
the patients with brachial artery thrombosis will eventually suffer 
from forearm and hand claudication, and they also recommend 
early repair. 

Page et al (Surg 72:619, 1972) and also Baird and Lajor (Ann 
Surg 160:905, 1964) had similar experiences and report that in one 
third of these patients, claudication will develop. 

High-quality angiograms are required for planning surgery. 
Study is needed in patients who have blunt trauma in which there 
is distal ulnar artery occlusion and also radial arterial injury. In 
most cases collateral flow is adequate, but in patients with these 
wounds, direct repair of the radial or ulnar artery is indicated. 

Absent distal pulses and reduced pressures are usually the result 
of thrombosis, and spasm is occasionally present but rarely 
important. This can be diagnosed with arteriography, and as 
demonstrated in a gunshot wound of the forearm, there may be 
spasm associated with the arterial injury. Pharmacoangiography 
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may be particularly useful in these patients, both diagnostically 
and therapeutically. 

Axillary-axillary bypass is being recommended with increasing 
frequency for the treatment of lesions such as this innominate 
stenosis. 

I prefer direct reconstruction and wonder if the development of 
metachronous contralateral stenoses will limit the durability of 
axillary-axillary procedures. 

RayMonp C. READ, MD, Little Rock, Ark: I would like to question 
the use of the axillary-axillary bypass as the routine procedure for 
proximal lesions of the subclavian artery. 

When we reviewed our lesions under the heading ‘ isab@avian 
steal,” many of these patients were found to have arm ischemia as 
their complaint. 

Many of the patients had combined disease; the left subclavian 
was almost always involved in these people, but they had diffuse 
disease. They had Leviche’s syndrome and coronary artery 
disease. 

We have used carotid subclavian bypass and have been very 
satisfied with it. This is a deep vessel that does not erode through 
the skin. We use a short bypass graft, and we have only used the 
axillary artery when we have complications or sometimes with 
innominate artery obstruction. We have used the axillary-axillary 
artery grafts rather than going into the chest. If you are going to 
do a saphenous vein coronary artery bypass later, it is a little 
difficult having a pulsating vessel in the suprasternal notch. 

WILLIAM Epwarps, MD, Nashville, Tenn: I direct my attention 
primarily to the proximal subclavian lesions. We have seen a total 
of 78 lesions with the same distribution as Dr Gross indicated with 
predominance in the left subclavian artery. Our experience with 
brachial occlusion would correspond with his. We, however, have 
used a different approach and this is a direct anastomosis of the 
subclavian artery to the left carotid artery. 

During the 60s, we also used aorta subclavian bypass grafts and 
endarterectomies but became disenchanted with those procedures. 
We believe that the direct anastomosis offered something and we 
. have used this in the last 54 patients that we have treated with 
these lesions. 

We have found that with a single incision over the head of the 
clavicle (which on some occasions we removed in the early series of 
our patients) which we do not find necessary now, that these 
vessels were in very close proximity and that they would lend 
themselves to some form of anastomosis to restore flow into the 
left upper extremity and relieve both cerebral as well as left upper 
extremity symptoms. 

In our evaluation of the patients preoperatively, we are certain 
that there is no disease in the distal carotid artery at the 
bifurcation, believing that we might create a steal with direct 
anastomosis if there was disease at this point. 

However, by a direct anastomosis, which in the early series of 
patients was a side-to-side anastomosis, we have been able to 
restore flow to the arm. We now use an end-to-end anastomosis 
because one of our complications was an avulsion of the suture line 
during the immediate postoperative period. We converted this to 
an end-to-side anastomosis. The patient did well without prob- 
lems. Our only other complication was a thoracic duct fistula that 
had to be closed because it did not close on its own. 

WiLLIAM H. BAKER, MD, Maywood, Ill: Two patients who had 
claudication, proximal lesions as well as radial, ulnar, and brachial 
occlusions, had carotid subelavian bypasses that resulted in ampu- 
tation. I do not see how you can blame the limited interosseous 
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artery runoff in the forearm for the failure of the very proximal 
graft. I think there must have been either intraoperative emboli- 
zation or thrombosis. I can fully understand why these patients 
with poor outflow might not have improved with a perfectly 
constructed bypass, but technical misadventure probably led to the 
amputations. 

In addition, if a brachial artery is occluded properly, radial and 
ulnar artery occlusions should not develop. Undoubtedly, a 
Fogarty catheter has been passed down the distal arteries, 
overinflated, and the arterial intima destroyed. 

Furthermore, you discuss the role of sympathectomy for claudi- 
cation. I am not sure this is going to work. Certainly in Nashville, 
cervical sympathectomy has been shown to be a beneficial opera- 
tion in selected patients with ischemia of the upper extremity, but 
to my knowledge this operation is used in patients who have 
threatened limb loss. Surely the patient with proximal lesions in 
the forearm, that is radial artery and ulnar artery lesions with 
good runoff in the hand, will be an excellent candidate for 


sympathectomy by Dr Dale’s criteria, but I do not know whether 5 


this operation will indeed work for claudication. 
Dr KRarr: As I run down the list of questions and comments, 


they seem to come in two dominant packages. First of all, Drs - 
Perry, Read, and Edwards indicate a concern regarding the 
axillary-axillary bypass as contrasted to some of the perhaps more 


aesthetic direct reconstructions between the common carotid and 
the subclavian artery. We share this almost intuitive concern 
regarding these extraanatomic circuitous routes. 

Over the years, I have been highly resistant to the concept of the 
femoral, crossover femoral graft; yet I must say that the long- 
standing results have been extraordinarily favorable. Thus, in 
spite of great reluctance, I have used that technique more 
frequently and the comparison to the axillary-axillary crossover 
graft is obvious. 

I would also add that those who deal with the subclavian artery 
with any kind of frequency whatsoever cultivate an extraordinary 
respect for that specific vessel. For some reason, the subclavian 
artery does not respond to direct angioplastic reconstruction 
without a substantial complication rate. Hence, if the axillary- 
axillary bypass does stand up well statistically and one ean indeed 
avoid intervention within the subclavian anatomic compartment, 
then perhaps it would be an acceptable tradeoff. 

The direct repairs from the mediastinal approach carry 
increased tissue trauma and insult to the patient and historically 
they have been avoided although there has been a rebirth of 
enthusiasm in the literature. 


Dr Baker is concerned about the loss of limb in the patient | 
described. That patient did have confirmed embolic problems that - 


were germane to the ultimate outcome. Fogarty catheter injuries 
have been well recognized and occurring with a 1% to 2% incidence. 
This is a potentiality at all times. 

The cervical-dorsal sympathectomy is the focus of other 
comments and questions. It has been extraordinary in my experi- 
ence how favorable the results of this operation have been in the 
upper-extremity problems as contrasted to the debatable value of 
lumbar sympathectomy. This favorable comparison is probably 
related to the difference in surface tissue to overall mass compar- 
isons between upper and lower extremities. I recommend to you a 
caution, not to be too agnostic about the cervical-dorsal sympa- 
thectomy and not base your comments and projections on our 
previous experience with lumbar sympathectomy. 


Chronic Upper Extremity Ischemia—Gross et al 423 


—— A 
Pe t 


VUANNISEER- 
(G a " ave X 


ae Fah RSF gat 


Pss X 


»^s rary, 


J 44 , 


ML oe 


> Ze 
e 
5 


x d G 
< 


LUN = 


TENUES C 
Salt os 


4 
“es 


ek Ree 
- "euros 





The Validity of Normal Arteriography 


in Penetrating Trauma 


William H. Snyder III, MD; Erwin R. Thal, MD; Robert A. Bridges, MD; 


A. James Gerlock, MD; Malcolm O. Perry, MD; William J. Fry, MD 


€ The detection of underlying arterial injury is a major problem 
in the management of penetrating trauma. Arteriovenous fistula 
and false aneurysm are late sequelae of unrepaired injuries. The 
diagnostic accuracy of arteriography in clinically occult injury 
has not been defined. 

One hundred and seventy-seven patients with 183 penetrating 
extremity wounds underwent arteriography followed by operative 
vessel exploration. Arteriogram/operation correlation demon- 
strated 36 true-positive, 132 true-negative, 14 false-positive, and 
one false-negative arteriogram. 

Arteriography is sufficiently sensitive to exclude the presence 
of arterial injury in patients with equivocal clinical signs of injury. 
The radiographic changes are often subtle and diagnostic 
accuracy demands attention to the details of technique and 
interpretation. Unequivocal clinical signs of arterial injury and 
any arteriographic abnormality are indications for operative 
exploration. 

(Arch Surg 113:424-428, 1978) 


he majority of arterial injuries produce overt clinical 

signs. Hemorrhage or manifestations of impeded 
distal flow usually highlight the need for early operation. 
Large series of patients with proved arterial injuries, 
however, document that 10% to 30% of such patients 
exhibit minimal clinical evidence of injury.'? The morbid 
consequences of missing such injuries are late occlusion, 
arteriovenous fistula, and false aneurysm. To prevent 
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these late complications, operative exploration of all pene- 
trating wounds in proximity to major vessels has been 
practiced in some centers. Arteriographic exclusion of 
occult arterial injury should provide an effective substitute 
for operative exploration. However, anecdotal experience 
with missed injuries and some experimental data chal- 
lenging the accuracy of arteriography have limited its 
widespread acceptance. 

Numerous published reports deal with the use of arteri- 
ography in trauma.*’ The majority accept the validity of a 
normal examination and emphasize injury confirmation 
and the anatomic information provided. This prospective 
study was designed to objectively define the accuracy of 
arteriography in the detection of penetrating arterial 
injury. 


MATERIAL AND METHODS 


The patients studied were selected from those having acute 
penetrating wounds distal to the midclavicle and inguinal liga- 
ment. According to established local policy, operative exploration 
was deemed necessary in patients demonstrating any sign of 
arterial injury. Anatomic proximity of the wound to a major 
vessel was considered such a sign. Preoperative arteriography was 
performed and routinely followed by operative exploration 
regardless of the radiographic interpretation. Arteriography was 
performed in the radiology suite using customary diagnostic 
techniques. The choice of direct puncture or retrograde catheter 
injection depended on injury site and the extent of the examina- 
tion planned. The projections and sequential films obtained were 
similarly adjusted to the individual problem. Patients were 
excluded if the delay for arteriography imposed increased risk due 
to hemodynamic instability, associated injury, or extremity 
ischemia. A written arteriographic interpretation, including the 
impression of the surgeon and radiologist, was placed on the chart 
prior to exploration. Operative findings, radiographic interpreta- 
tion, and clinical course were subsequently tabulated. 

One hundred and seventy-seven patients had 183 penetrating 
wounds in which the potential for arterial injury existed. Gunshot 
missiles accounted for 121 (66%), edged instruments for 25 (14%), 
and shotgun pellets for 37 wounds (20%). There were 154 males and 
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Table 1.—Suspected Arterial Injuries, Site, and Wounding 
Agent 


Edged 


Instrument 














Gunshot Shotgun 


Vessel Total (%) 


Femoral 64 82 (45) 
1 


Total (96) 121 (66) 25 (14) 37 (20) 183 (100) 









Axillary 13 (7) 


6 5 2 
Brachial 31 12 5 48 (26) 
Radial/ulnar 5 1 6 12 (6) 
5 3 


Femoral 82 11 (13) 


1 
Popliteal 3 2 10 25 (14) 
Tibial 2 0 1 3 (2) 















No. (96) of 







Site No. of Sites Suspected Arterial Injuries 
Axillary 13 1 (8) 
Radial/ulnar 12 9 (75) 







Popliteal 25 4 (16) 


Tibial 3 1 (33) 
Total 183 37 (20) 



















Arteriogram 
Operation Correlation 


No. of 
Wounds 


Proximity 
False-negative 

True-negative 132 119 
False-positive 14 12 
Total (96) 183 (100) 143 (78) 





24 females whose ages ranged from 11 to 82 years, with an average 
of 31 years. The specific vessels arteriographically examined and 
subsequently explored and the respective wounding agents are 
listed in Table 1. 


RESULTS 


One hundred and eighty-three vessel explorations were 
performed in 177 patients. The sites explored and the 
arterial injuries repaired are listed in Table 2. A major 
arterial injury existed in 37 (20.2%) of the wounds evalu- 
ated. The arteriogram-operation correlation category and 
the predominant clinical finding that preoperatively 
suggested an arterial injury are listed in Table 3. The term 
“circulatory deficit” implies an alteration in distal pulses 
or signs suggesting ischemia. The frequency of "proximi- 
ty" and relative paucity of other accepted signs of arterial 
injury are the result of patient selection and data tabula- 
tion. The study was designed to evaluate the diagnostic 
efficacy of arteriography in patients with equivocal signs 
of arterial injury. The majority of patients with definite 
signs of arterial injury underwent operation without 
arteriography to avoid the additional risk of delay. The 
infrequency of hematoma and the absence of hemorrhage 
as signs of arterial injury are intentional because of their 
subjective nature. Only those hematomas described as 
"pulsating" or "severe" are included. 

No significant morbidity due to arteriography occurred 
in these patients. Some operative delay obviously resulted 
from the diagnostic study. The amount was not tabulated, 
however, because the many variables involved would inval- 
idate its significance. Patients in whom a delay presented 
significant risk were excluded from the study. The patients 
included were not considered to be in need of an immediate 
operation and haste was not stressed. 

The diagnostie accuracy of arteriography was tabulated 
in these patients. Fifty (27%) arteriograms were consid- 
ered preoperatively to show the presence of an injury to a 
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Table 3.—Predominant Sign Suggesting Arterial Injury 


Circulatory Deficit 


Hematoma Bruit Neurologic Deficit 
True-positive 36 11 15 3 2 5 
1 1 a. o e za 





















5 1 S 7 
1 | 1 =e 
21 (11) 5 (3) 2 (1) 






12 (7) 















Table 4.—Diagnostic Accuracy of Arteriography 
Penetrating Trauma 


No. of Sensitivity, Specificity, 
Wounding Agent Wounds % % 
Gunshot 121 100 91 
Shotgun 37 93 . 95 
Stab 25 100 79 


All types 183 97 90 


major artery. An arterial injury was found and repaired in 
36 wounds or 72% of the arteriograms preoperatively 
considered positive. Therefore, there were 36 true-positive 
arteriograms and 14 that were falsely positive. One 
hundred and thirty-three (7395) arteriograms were inter- 
preted preoperatively to demonstrate intact major 
arteries. Operative explorations confirmed this opinion in 
132 wounds and refuted it in one. Therefore, there were 132 
true-negative arteriograms and one that was falsely nega- 
tive. The overall accuracy of arteriography was 92%. The 
great majority of the 8% error was due to roentgeno- 
graphic findings indicating the presence of an arterial 
injury that did not exist, eg, 14 false-positive interpreta- 
tions of 15 errors. The only false-negative study involved a 
shotgun wound of the superficial femoral artery. A single 
injection femoral arteriogram was interpreted as normal. 
Exploration showed four small puncture wounds of the 
artery. Fourteen of the 15 arterial injuries due to pellet 
wounds were, however, accurately identified arteriograph- 
ically. 

The overall and wound-specific diagnostic accuracy of 
arteriography in penetrating trauma is listed in Table 4. 
Sensitivity is calculated in the usual manner and defines 
the incidence of normal arteriography in the presence of 
arterial injury. Conversely, specificity defines the inci- 
dence of abnormal arteriograms with an intaet major 
arterial tree. 
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COMMENT 
Diagnostic Problems of Penetrating Trauma 

The role of diagnostic arteriography in penetrating 
trauma has been controversial. The basic issue is the extent 
of evaluation indicated to exclude the presence of major 


—. vascular injury. The traditional physical signs of arterial 


injury have evolved to encompass the broad spectrum of 
presenting manifestations. Specificity has intentionally 
been sacrificed for sensitivity in the attempt to eliminate 
missed injuries and their consequences. The logical exten- 
sion of this approach is that any injury in the area of major 
vessels is suspect. The principle of the exploration of 
vessels in proximity to a wound thus evolved and is 
practiced in some trauma centers. Though this approach 
effectively eliminates "missed" vascular injuries, a high 
incidence of negative vessel exploration occurs.'? This 
results in some morbidity and is an inefficient use of 


. health care personnel and facilities. The obvious solution is 


a more selective approach to the patient with equivocal 


.. evidence of major vascular injury. 


The major components of the problems are (1) the 
morbid significance of initially occult arterial injuries, (2) 
the importance of isolated occult venous injuries and the 
propriety of their repair, and (3) the accuracy of the 
arteriographic detection of clinically silent arterial trauma. 
Some of the reported information relating to the first two 
portions of the problem will be briefly reviewed. The last 
issue is the purpose of this study. 


Late Complications of Missed Arterial Injury 


Arteriovenous fistulae and false aneurysms are predict- 
able consequences of some unrepaired arterial injuries.*? 
The incidence and initial presentation of the type of injury 
prone to develop these complications are not entirely clear. 
Their frequent occurrence is supported by Rich's report of 
the Viet Nam experience with 558 arteriovenous fistulae 
and false aneurysms in 507 patients." This represents 
approximately 7% of the injuries in the Vascular Registry 
and is the most accurate estimate of overall incidence. 
Eighty-five per cent of the lesions followed extremity 
trauma, the majority involving the leg. The delay in 
diagnosis following injury was more than 30 days in 47% of 
the patients. A more precise definition of the type of injury 
prone to the development of these complications is limited 
by their unpredictable temporal development. We recently 
operated on a patient with a false aneurysm of the internal 
carotid artery due to a gunshot wound of the neck in 1941. 
This lesion was asymptomatic and undetected for 35 years, 
despite interim medical care. We hypothesize that the 
recent onset of hypertension precipitated the occurrence of 


symptoms. The frequent occurrence of these lesions and 


the vagaries of their progression provide support for the 
early repair of all arterial injuries.’ 


Venous Injuries 


The failure of arteriography to demonstrate venous 
injury is of little practical significance. Evidence is 
accumulating that many venous injuries are most effec- 
tively treated by repair or reconstruction with an interpo- 
sition graft.^'* Such injuries, however, are either asso- 
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ciated with arterial injury or responsible for clinical find- 
ings prompting operation. The appropriate management 
of the isolated silent venous injury has not been defined. 
The use of venography in the evaluation of penetrating 
trauma may ultimately clarify this issue.'* 


Accuracy of Diagnostic Arteriography 


The remaining controversial issue regarding the use of 
diagnostic arteriography in penetrating trauma is its 
accuracy. The position of eminence held by arteriography 
in the diagnosis of occlusive disease suggests the proba- 
bility of similar efficacy in trauma. The reasons that this 
has not rapidly occurred relate to anecdotal clinical experi- 
ences and some experimental information. 

Lain and Williams'^ reported the most disturbing exper- 
imental data challenging the sensitivity of arteriography 
in the detection of arterial injury. They described normal 
arteriography in 12 of 20 animals following significant 
lacerations of the femoral artery. This obvious contrast 
with our data may be due to the differenee in mode of 
injury. The controlled sharp lacerations performed experi- 
mentally followed by the immediate application of pres- 
sure may have prevented the arteriographic defects seen 
clinically. 

The references to clinical arteriographic inaccuracies are - 
small in number and without attempted controlled investi- 
gation. The relatively wide acceptance of arteriographic 
insensitivity in trauma may be due to a lack of apprecia- 
tion of subtle findings or to technically inadequate studies. 
Such a basis is suggested by early references to the lack of 
dye extravasation in some injuries and arteriographic — 
techniques that would be considered cursory by present 
standards.** Subsequent experience has shown that 
arteriographie manifestations of injury are frequently 
quite subtle despite extensive injury. No previous report 
has attempted to document the incidence of normal arteri- 
ography in proved arterial injury. The specific radio- 
graphic findings indicating an arterial injury have 
previously been enumerated and were seen in these 
patients." These findings are obstruction, extravasation, 
early venous filling, wall irregularity or filling defect, and 
false aneurysm. It should be stressed that any abnormality — 
be considered evidence of significant injury unless refuted | 
by further study. Careful attention to the details of 
arteriographic technique and interpretation is manda- 
tory. 


Performance and Interpretation of Arteriograms 


Extensive injury frequently produces only minor radio- 
graphic abnormalities. If arteriography is to be used for 
the purpose of the exclusion of significant arterial injury, 
careful attention to minor abberations is essential. Some 
technical considerations in the valid arteriographie exclu- 
sion of injury are as follows: (1) Identify entrance and exit 


sites with an opaque marker. (2) Use an injection site 


distant to the suspected area of injury. (3) Include an area 
of 10 to 15 em proximal and distal to the suspected site of 
injury. (4) Obtain an adequate number of sequential films 
to detect early venous filling. (5) Consider any abnormality 
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as indicative of arterial injury unless conclusively due to 


intrinsic disease. (6) Repeat inconclusive or equivocal 
studies with additional projections or films as indicated. 

The use of arteriography to exclude arterial injury 
requires the willingness to readily repeat studies if the 
initial attempt is not conclusively normal. Some of the 
indications to consider the need for an additional study are 
as follows: (1) arteriography is the definitive and only 
attempt being made to exclude injury, (2) multiple missiles 
are involved, (3) the dye column is obscured by overlying 
bone or missile, even if only for a short distance, and (4) 
multiple branch vessels exist at the site of intersection of 
the artery and the missile trajectory. 


Integration of Current Data in Management 


It is our opinion that the early repair of all arterial wall 
injuries is mandatory. The sensitivity of diagnostic maneu- 
vers directed to defining the presence of an arterial injury 
is, therefore, of great significance. Prior to the initiation of 
the current study, arteriography had not been used exten- 
sively in the evaluation of penetrating extremity trauma 
in our institution. The presence of any of the established 
signs of potential arterial injury have been considered a 
relative indication for operative vessel exploration. This 
has proved to be a very sensitive means to avoid missing 
oceult arterial injuries but has resulted in many negative 
explorations. This study was designed to determine if 
opaque dye was similarly sensitive, thus allowing "exclu- 
sion" arteriography to be used as a substitute for operative 
exploration. It is our belief that the data here presented 
conclusively support the sensitivity of arteriography in 
excluding the presence of occult arterial injury. The only 
qualification this statement requires is that the perfor- 
mance and interpretation of “exclusion” arteriography be 
of the highest quality. The presence of any arterial abnor- 
mality invalidates the use of an arteriogram for this 
purpose. 

Our current approach to the management of penetrating 
trauma with potential arterial injury is essentially iden- 
tical to that recently described by Smith et al. These data 
confirming the accuracy of arteriography resolve our 
remaining concern with his well-outlined approach. “Exclu- 
sion” arteriography is now used in stable patients with 
equivocal or “soft” signs of arterial injury. The “soft” signs 
include proximity, a small or moderate nonpulsatile hema- 


toma, a questionable history of excessive or arterial 


bleeding and shock. We continue to consider any unequiv- 
ocal or “hard” sign as an indication for operative explora- 
tion. Any equivocal arteriographic finding not resolved by 
further study also constitutes an indication for exploration. 
Additional uses of arteriography in the management of 
penetrating trauma certainly exist though not dealt with 
in this study. These include the definition of the exact 
location and extent of arterial injury, planning the appro- 
priate temporal sequence of procedures in the patient with 
multiple injuries, and the intraoperative evaluation of 
vascular repair. 
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Discussion 


JOSEPH P. ELLIOTT, JR, MD, Detroit: A few years ago at the 
Henry Ford Hospital, we reviewed our experience with 285 
patients with suspected arterial trauma. It is our practice to use a 
combination of clinical assessment and angiographic study to 
determine the necessity for operative exploration. 


Of these 285 patients, 158 did not have arterial injury and this 
fact was determined by angiography alone in 116 instances. In 31 
patients (or 19.6% of the group without injury), the clinical 
circumstances mandated surgical exploration for a significant 
hematoma and the absence of arterial injury was determined 
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during an operation. In 11 patients (or 7%), operative exploration 
was necessary despite a negative angiogram because of the 
suspicion of a major venous injury. 

Of 127 patients in the second group, that is those patients with 
arterial injury, clinical evidence was clear-cut in 113 patients, and 
in these, the vascular damage was confirmed by surgery without a 
preoperative angiogram. In the remaining 14 patients, we 
performed an angiogram as the primary means of establishing the 
diagnosis. 

Thus, the greatest value of angiography was in the elimination 
of unnecessary exploration in 116 patients that comprised 73% of 
all the patients without arterial injury. 
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The quality of the angiograms is very important for correct 
interpretation since inferior technique can easily mislead the 
surgeon. Minor abnormalities in the angiogram occasionally may 
require repeat studies. 

We believe that surgical exploration should be promptly carried 
out if there are obvious clinical signs of arterial trauma or if there 
are associated injuries requiring an operation. However, angiog- 
raphy is most useful when the signs of arterial injury are 
equivocal. In addition, when the trajectory or type of missile such 
as in a shotgun blast raises the question of multiple areas of 


arterial damage, angiography can decrease operative dissection by 


pinpointing the lesions. 

Using these principles, we have not been confronted with a late 
undetected arterial injury following a normal angiogram. There- 
fore, we support the authors' plan to incorporate the selective use 
of angiography in their clinical practice as a substitute for routine 
exploration of every artery in the vicinity of a penetrating 
injury. 

I would like to take this opportunity to ask the authors one 
question: What are their current indications for the use of 
concomitant venography in the evaluation of penetrating inju- 
ries? 

RoBERT C. Lim, Jr, MD, San Francisco: I agree that the incidence 
of negative vessel exploration has been high, but I cannot believe 
that it significantly compromises the patient or, as the authors 
stated, "the resultant health care delivery is inefficient." 

I believe that in the process of exploration, proper and adequate 
debridement is also accomplished in wounds that otherwise may be 
left to heal with less than optimal debridement or care. 

The accuracy of angiography in extremity injuries in our 
institution is also high, and we do depend a great deal on the 
angiographic findings to plan out our surgical approach or 
management in stable patients with the equivocal findings of 
peripheral vascular injuries. Those with obvious injuries as the 
authors mentioned will be operated on very promptly without 
angiography. Therefore, I would completely agree with the 
authors' conclusion in their presentation. 

In closing, I have one question for the authors' clarification. In 
their study, did they compare the morbidity of patients in the 
early era where they underwent blind surgical exploration for 
possible injury where angiography was not done with those that 
we today routinely do angiograms on preoperatively? 

WILLIAM H. SNYDER III, MD, Dallas: Dr Elliott brought up the 
consideration of the use of venography in trauma. I do not think 
its place is well clarified yet. The controversy regarding the repair 
or ligation of venous injuries is not entirely resolved and, to me, 
the place of venography in trauma is somewhat dependent on the 
necessity of venous repair. 

We began performing fairly routine venography in penetrating 
extremity injuries in association with this arteriography study in 
1974. We have a fairly large series of venograms but are not sure 
of their significance. A number show venous injuries. Some 
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demonstrate unsuspected proximal and distal intraluminal venous 
thrombi. This finding may be of more significance than the 
demonstration of venous injury. We are currently reviewing the 
venograms in an attempt to define their utility in penetrating 
trauma. 

Now that we are depending more on arteriography to demon- 
strate arterial injuries, most of the venous injuries that we repair 
are either associated with an arterial injury or are themselves 
responsible for prominent clinical signs. I have no idea of the 
appropriate management of the isolated occult venous injury. Iam 
somewhat concerned about demonstrating such lesions venograph- 
ically as I do not know what we should do with them. We have, of 
course, been presented with this problem and have based the 
decision regarding operation on the location of the injury. 
However, I have no objective data to support the propriety of this 
approach. 

We have not attempted to compare the morbidity of arteriog- 
raphy with that of exploration in any controlled fashion. In the 
series of injuries Dr Perry presented from our institution several 
years ago, the incidence of complications associated with negative 
vessel explorations was about 3%. Essentially all of this was due to 
wound infection. So, the morbidity of “routine” vessel exploration 
is quite low. I am confident, however, that it is not nearly as low as 
that for arteriography, particularly in these youthful patients. In 
addition, exploration is considerably more time-consuming, 
requires hospitalization, and exposes patients to the spectrum of 
in-hospital problems. Therefore, we feel that arteriography should 
replace exploration in those circumstances when their accuracy is 
essentially identical. 

We would certainly agree that the usefulness of arteriography is 
less in patients requiring an operation in the injury site for 
purposes such as debridement or fracture reduction. Vessel explo- 
ration can be conducted at the time of the other procedure and an 
injury excluded in this manner. 

I appreciate your bringing up base of the neck injuries. I have 
been concerned about the routine use arteriography in this group 
of patients. In contradistinction to extremity wounds, the rapid 
control of hemorrhage in this area is quite difficult. In the review 
of 146 major vascular injuries in the base of the neck that we 
presented before this association five years ago, there were six or 
eight patients with initially stable conditions whose conditions had 
deteriorated by the time we got them to the operating room. The 
majority of these injuries were rapidly controlled, but I seriously 
doubt that this would have been possible had these conditions 
deteriorated in the arteriography suite. We have continued to 
explore, without antecedent arteriography, those patients with 
base of the neck injuries in whom the missile trajectory strongly 
indicated an underlying vascular injury. Optimally, of course, we 
should have high quality angiographic facilities in the operating 
room. This facility, I think, is most pertinent to the safe and 
efficient management of base of the neck wounds. At the present, 
however, we have not been provided with this equipment. 
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Deep Venous Thrombosis 


and Postsplenectomy Thrombocytosis 


William W. Coon, MD; John Penner, MD; G. Patrick Clagett, MD; Nancy Eos 


* Eighty-six patients undergoing elective splenectomy have 
been investigated preoperatively and postoperatively by serial 
platelet counts and leg scanning using iodine 125-labeled fibrin- 
ogen. The presence of deep leg vein thromboses detected by 
labeled fibrinogen was confirmed by dye phlebography. In only 
five patients (696) did deep venous thrombosis develop. In none 
of these five patients did an elevation in platelet count to 
600,000/cu mm develop before or at the time of development of 
the thrombosis. None of 21 other patients who did have a rise in 
platelet count greater than 1,000,000/cu mm had evidence of 
venous thrombosis. These data do not substantiate the need for 
routine prophylactic antithrombotic therapy in patients in whom 
postsplenectomy thrombocytosis develops. 

(Arch Surg 113:429-431, 1978) 


A Ratnoff' has recently commented, “it is hard to avoid 
the view that an increase in the number of platelets 
predisposes to thrombosis.” A common cause for a several- 
fold or greater increase in platelet number is postsplenec- 
tomy thrombocytosis, but the influence of this variable and 
usually transient platelet increase on the development of 
venous thromboembolism has not yet been defined. In our 
own institution, hematologists and surgeons have had 
varying opinions concerning the thrombotic hazard of a 
rise in platelet count. Many of us, in support of Ratnoff's 
view, have administered therapeutic doses of heparin 
sodium to patients whose platelet counts after splenectomy 
rise to values of 1,000,000/cu mm or more. However, this 
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approach has been based on theoretical and anecdotal 
considerations rather than on objective data. For this 
reason, a study of sequential patients undergoing elective 
splenectomy was initiated to determine the frequency of 
postoperative deep venous thrombosis and the relationship 
of development of this complication to an elevated platelet 
count. 


METHODS 


The nature of this investigation was discussed with patients 
scheduled for elective splenectomy and informed consent was 
obtained. Fibrinogen labeled with iodine 125 was injected preoper- 
atively; localization of radioactivity was monitored daily after 
operation until the patient was discharged from the hospital. 
Patients in whom the currently accepted criteria developed for the 
possible presence of leg vein thrombosis by fibrinogen scanning? 
had dye phlebography for confirmation. 

Blood specimens were obtained preoperatively and postopera- 
tively for serial determinations of hematocrit, platelet count, and 
levels of antithrombin III. Platelet counts were obtained after 
hospital discharge in patients with evidence of a progressively 
rising platelet count. 


RESULTS 


A total of 86 patients were studied, 53 had splenectomy 
in conjunction with the operative staging of a lymphoma; 
nine were operated on for idiopathic thrombocytopenic 
purpura, and 12 for other forms of primary and secondary 
hypersplenism. The spleen was removed in the remaining 
patients for hairy cell leukemia, splenomegaly secondary to 
other hematologic problems, splenic artery aneurism, fever 
of unknown origin, left-sided portal hypertension, ete. 

In 21 patients, platelet counts greater than 1,000,000/cu 
mm developed postoperatively. Forty patients had platelet 
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counts greater than 800,000/cu mm and 61 had counts 
greater than 600,000/cu mm. The maximum rise (peak) in 
platelet counts occurred between six and 64 days after 
operation; the mean postoperative interval to reach peak 
platelet count in patients whose count reached 600,000/cu 
mm or more was 13 days. Of the 21 patients with platelet 
counts greater than 1,000,000/cu mm, the rise to this point 
occurred within seven days in only eight and within ten 
days in 16; the interval to peak was 12 days (mean). 

Antithrombin III determinations were performed only 
in the first 55 patients since an analysis of data at that 
point demonstrated no correlation between depression of 
antithrombin III titer and the development of thrombosis. 
Seven of these patients had a decrease in antithrombin 
values to 70% of normal or below; thromboses developed in 
none of them. Each of the three patients with evidence of 
venous thrombosis at that phase of the study had anti- 
thrombin titers of greater than 80% of normal. 

In five of the 86 patients phlebographically documented 
deep leg vein thromboses developed postsplenectomy. All 
had platelet counts lower than 600,000/cu mm at the time 
of diagnosis of the thrombosis. One 49-year-old woman 
with hypersplenism secondary to stage IV Hodgkin's 
disease had a thrombus develop on the third postoperative 
day when her platelet count was 350,000/cu mm; the 
platelet count subsequently rose to 1,250,000/cu mm on the 
eighth postoperative day. None of the other patients had 
substantial thrombocytosis before or subsequent to the 
diagnosis of the venous thromboses. All five patients had a 
moderate anemia (hematocrit reading of 28% to 32%) at the 
time of or immediately preceding the development of the 
thrombotie process. However, this is not an unusual 
finding in this group of patients with hematologic prob- 
lems; 39 other patients had hematocrit readings of 32% or 
lower in the postoperative period. 

The patients in whom venous thrombi developed did 
have characteristics that differed somewhat from the 
group as a whole. Four of the five patients were aged 49 or 
older and two were elderly (ages 69 and 75 years); including 
the aforementioned patients, only 27 of the entire group 
were in this age group. The fifth patient with thrombosis 
was a 34-year-old woman with histiocytic lymphoma 
involving the distal femur who had no evidence of intra- 
abdominal disease at staging celiotomy. The four older 
patients had the following diagnoses: idiopathic thrombo- 
cytopenic purpura, chronic lymphocytic leukemia, hairy cell 
leukemia, and stage IV Hodgkin's disease with hypersplen- 
ism; each was thrombocytopenic preoperatively, and two 
received intraoperative platelet transfusions. The patient 


with hairy cell leukemia did not have any evidence of 


thrombosis by leg scanning immediately after her splenec- 
tomy but a wound abscess developed that was drained 12 
days after her initial operation, and one day later had 
documentation by labeled fibrinogen and venography of a 
calf vein thrombus. 


COMMENT 


These postsplenectomy patients had a frequency of deep 
venous thrombosis of approximately 6%. In another group 
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of subjects aged 40 and older who underwent major 
abdominal operations at our institution during the same 
period of time, the prevalence of deep leg vein thrombosis 
detectable by labeled fibrinogen and confirmed by venog- 
raphy was almost twice as high. The lower frequency in 
patients postsplenectomy is probably related to a different 
age distribution and to the spectrum of hematologic diag- 
noses. Many of the subjects were young individuals who 
had a staging celiotomy for lymphoma; more than one half 
(49) of the total group were under age 40. If one considers 
the frequency of thrombosis in the subgroup of patients 
aged 40 and older undergoing splenectomy, it is not 
substantially different from that which we have detected 
in other general surgical patients. The increase in 
frequency of venous thromboembolism with increasing age 
is well recognized.* 

The postoperative hematocrit reading was monitored 
because Hirsh and Dacie* have reported an apparent 
association between persistent postoperative anemia after 
splenectomy and the late development of thrombosis 
(months to years postsplenectomy). All of our patients with 
venous thrombosis had a moderate postoperative anemia 
(hematocrit reading of 28% to 32%), but so did one half of 


. the total group of subjects, and many of the remaining 


patients had hematocrit readings lower than the lower 
limits for normal individuals. 

The role of postsplenectomy thrombocytosis in the 
pathogenesis of venous thrombosis has been controversial. 
In 1957, Salter and Sherlock? reviewed the prior conflicting 
opinions regarding splenectomy and venous thromboem- 
bolism and reported a series of 101 splenectomies, after 
which postoperative venous thrombosis developed in only 
three patients; none of the three had platelet counts 
greater than 1,000,000/cu mm. They cited several other 
series of splenectomies (a cumulative total of more than 
500 cases) with a similarly low frequency of clinically 
recognized venous thromboembolism; on the basis of this 
experience, they recommended the abandonment of 
prophylactic anticoagulant therapy in patients with 
platelet counts exceeding 1,000,000/cu mm. Nevertheless, 
other investigators have thought that all or at least a 
particular subset of patients with thrombocytosis are at 
increased risk of having thromboses develop. The data 
reported here do not substantiate the need for preventive 
therapy in all patients with major elevations in platelet 
count. However, the results of this investigation do not rule 
out the possibility that a limited subset of patients with 
myeloproliferative disorders, such as agnogenic myeloid 
metaplasia or polycythemia rubra vera, in whom abnormal- 
ities in platelet number and function may be present, 
might be more susceptible to thrombus formation in the 
presence of thrombocytosis.* 

The observation that four of the five patients in whom 
venous thromboses developed were thrombocytopenic and 
that two had received intraoperative platelet transfusions 
may be incidental. Whether the transfused platelets them- 
selves or the thrombopoietic stimulus from the low platelet 
count had any thrombogenic influence is conjectural. 

For those clinicians who may still believe that periodic 
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monitoring of platelet count after splenectomy is indi- 
cated, the finding that the mean peak rise in platelets 
. occurred only after an interval of 13 days has implications 
for the required intensity of follow-up examinations after 
the patient is discharged from the hospital. In the majority 
of patients recovering from an uncomplicated splenec- 
tomy, the maximum rise in platelet count will occur after 


the patient has left the hospital and therefore will be 
missed unless serial counts are obtained until the down- 
ward slope in platelet number is reached. 


This investigation was supported by a grant from the Michigan Heart 
Association. 3 D 
The I'*-fibrinogen was provided by the Amersham Corp. 
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Discussion 


PauL E. HopcsoN, MD, Omaha: We are indebted to Dr Coon for 
continuing to emphasize to us many features of the epidemiology 
of venous thrombosis. 

This is another in his series of discussions trying to point out 


some of the truths and perhaps the not. so truths about this 


disease. 


We have not been impressed with the increased hazard of 


venous thrombosis after splenectomy unless the individual falls 
into one ef the very high-risk categories. The questions I would 
like to pose to Dr Coon are as follows: Since thrombocytosis is not 
predictive of venous thrombosis, does he in any way select the 
high-risk categories for treatment after splenectomy, and what 
preventive measures does he use? For example, does he use 
minidose heparin as he might under other circumstances, as well 
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as early ambulation and external support? 

Dr Coon: We are still continuing our trials. We are now 
eliminating patients with lymphoma and are looking at patients 
with hypersplenism, particularly myeloproliferative disorders, to 
define whether these patients are at increased risk. 

In the past we have used either mini-dose or standard subcuta- 
neous heparin therapy in those patients about whom we were 


particularly concerned. 


Some of my internist colleagues are interested in using aspirin 
and dipyridamole. There is still a considerable uncertainty about 
the prophylactic value of aspirin in the usual patient with venous 
thrombosis. If antiplatelet agents have some use, this might be 
one of the conditions in which they would be useful. 
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Therapeutic Angiography 


Its Value to the Surgical Patient 


Joseph F. Walter, MD; Joseph J. Bookstein, MD; Richard A. Kramer, MD; 
Walter B. Cannon, MD; Michael L. Trollope, MD; Robert W. Jamplis, MD 


e Standard angiographic techniques formerly used exclu- 
sively as diagnostic modalities have been modified to serve as 
definitive or adjunctive therapeutic measures. The techniques 
include transcatheter embolization; infusion of vasoactive drugs, 
chemotherapeutic agents and radioactive particles; tamponade 
of bleeding arteries and balloon catheters; extraction of vascular 
foreign bodies and retained biliary tract stones and transluminal 
arterial dilation. These techniques have been proved effective 


and safe when used judiciously. 


(Arch Surg 113:432-439, 1978) 


poor experience has accumulated with angio- 

graphie procedures designed to be used as definitive 
or adjunctive therapeutic measures. The technique can be 
divided into the following six general categories: 

(a) Embolization, (b) Infusion of vasoactive drugs (vaso- 
constrictors and vasodilators), (c) Infusion of chemothera- 
peutie agents and radioactive particles, (d) Tamponade 
with balloon catheters, (e) Extraction techniques, (f) Trans- 
luminal vascular dilation. 

These techniques have particular applicability to surgical 
patients since these patients have often already undergone 


um an operation. They may be useful in others in whom 


surgery is contraindicated or unduly hazardous, and as a 
preoperative measure calculated to facilitate a surgical 
procedure. 

This study is presented as an overview of the extensive 


5 m application of these methods in virtually every organ 
. . system. Our experience indicates that these techniques are 
. extraordinarily effective and have low complication rates 


when performed judiciously. 
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SUBJECTS AND METHODS 
Embolization 


Transcatheter embolization is the most dramatie of therapeutie 
angiographie procedures. In patients with uncontrolled hemor- 
rhage or highly vascular neoplasms, arterial occlusion by injeeted 
particulate material has become almost commonplace. 

Gastrointestinal (GI) hemorrhage in the poor risk patient is the 
most common indication for vascular embolization.' A recently 
reported study involving a group of 36 patients with gastric 
mucosal hemorrhage who were operated on shows a 35% rate of 
postoperative rebleeding and a 44% mortality." Attempt at angio- 
graphie control is indicated in such high risk patients. 

Arterial embolization has been used successfully in the entire GI 
tract, including the liver and spleen. The precise bleeding site 
should be determined by endoscopy and confirmed by angio- 
graphic detection of contrast material extravasation. Emboliza- 
tion is undertaken only when intra-arterial or intravenous infu- 
sion of vasopressors fails and the catheter can be positioned close 
to the bleeding site. Bleeding from chronic duodenal ulcers is - 
particularly refractory to control by intra-arterial vasoconstrictor 
infusion and embolization is often necessary. The multiple sources 
of arterial blood supply seems to protect the duodenum from 
significant ischemia (Fig 1). 

In patients with gastroesophageal varices, the left coronary and 
short gastric veins may be selectively embolized via the trans- 
portal approach.* The portal vein is easily catheterized by the 
direct transhepatic or transjugular routes. The latter may be safer 
in patients with severely impaired clotting mechanisms or massive 
ascites. 

Major renal hemorrhage occurs most commonly secondary to 
trauma (blunt or sharp) and renal neoplasms. Subselective embo- 
lization of arteriovenous communications, pseudoaneurysms and 
tumor neovasculature has been shown to effectively control renal 
hemorrhage and avert partial or total nephrectomy in patients 
who can ill afford the loss of renal tissue (Fig 2). 

Pulmonary hemorrhage can frequently be localized by bronchial 
arteriography, especially in patients with chronic lung diseases 
such as tuberculosis, aspergillosis, cystic bronchiectasis, and 
bronchogenic carcinoma. If safe catheter placement can be 
accomplished, embolization is dramatically effective in controlling 
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Fig 1.—An 82-year-old man with subacute bacterial endocarditis, brain abscess, renal failure, and 
massive upper gastrointestinal hemorrhage. Left, Hepatic arteriogram demonstrates contrast extrav- 
asation into duodenum. Vasopressin infusion failed. Right, Most branches of gastroduodenal artery 
were occluded by Gelfoam emboli. No emboli entered hepatic circulation. Bleeding stopped 
immediately. 





Fig 2.—A 59-year-old woman with glomerulonephritis in whom 
massive hematuria developed after renal biopsy. Left, Selective 
left renal arteriogram demonstrates arteriovenous fistula in renal 
parenchyma. Right, Subselective Gelfoam embolization success- 
fully controlled renal hemorrhage. Second artery supplied lower 
pole of kidney. 
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the hemoptysis’ (Fig 3). is a surgically unresectable carcinoma, nasopharyngeal angiofi- 


Massive nosebleeds refractory to conservative therapy should be broma or idiopathic nosebleed. 
controlled by angiographic embolization.* This is accomplished by Preoperative embolization of the arterial feeders of highly 
oecluding the internal maxillary artery or its branches (Fig 4). vascular neoplasms ean be extremely useful (Fig 5). This has been 
Embolization is an appropriate measure when the bleeding lesion used most commonly for renal cell carcinoma.’ At surgery collat- 
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Fig 3.—A 50-year-old man with massive hemoptysis secondary to right upper lobe 
aspergillosis. Left, Selective highest intercostal arteriogram demonstrates bleeding from 
bronchial branches. Right, Embolic occlusion of multiple branches successfully controlled 
hemoptysis. 





Fig 4.—A 49-year-old man with massive intractable nosebleed. 
Left, Selective internal maxillary arteriogram failed to demon- 
strate contrast extravasation, apparently due to slowed bleeding 
rate at time of arteriogram. Arrow indicates enlarged nasal 
branch of sphenopalatine artery. Right, Gelfoam embolization 
successfully controlled nosebleed. 
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Fig 5.—A 28-year-old with massive mediastinal angiofollicular lymph node hyperplasia. Attempted 
resection was unsuccessful because of massive hemorrhage. Left, Enlarged bronchial artery supplies the 
highly vascular mass. Right, After embolization mass was resected uneventfully. 


eral vessels surrounding the kidney are collapsed and blood loss is 
greatly reduced. The edema caused by infarction makes dissection 
of surgical planes easier if the surgery is performed more than 48 
hours after infarction. Embolization of unresectable renal and 
pelvie tumors is effective in alleviating pain and bleeding that 
often does not respond to radiation or chemotherapy. 

Embolization has proved effective treatment for arteriovenous 
malformations (AVM) of the CNS and face, pelvis, and extremi- 
ties." Incomplete surgical excision and ligation of feeding arteries 
is usually followed by recurrence of the lesion and its symptoms. 
Embolization can be used preoperatively to ocelude feeding vessels 
and decrease the vascularity prior to attempted excision. Embolie 
occlusion of the feeding arteries often decreases the mass of the 
AVM and relieves symptoms when the AVM cannot be surgically 
excised. When symptoms recur, as they often do, the embolization 
may be repeated with relative impunity if the arterial feeders 
have not been ligated. 

Postoperative and posttraumatic pelvic bleeding has been 
successfully managed by embolization of appropriate branches of 
the internal iliac artery.” This can be done quite safely because of 
the bilateral blood supply of pelvic organs that prevents ischemic 
injury. 

Complete transcatheter infarction of end-stage kidneys in 
patients with uncontrollable hypertension or proteinuria is effec- 
tive and much preferable to subjecting them to surgical nephrec- 
tomies."” 

Reuter et al" have successfully embolized a segmental renal 
artery stenosis causing severe hypertension in a 15-year-old 
patient. When technically feasible, this is certainly preferable to 
heminephrectomy. 

The choice of embolic material is not difficult since so many 
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materials have proved adequate. The agent should be chosen on 
the basis of how permanent one wants the occlusion. Ideally, for 
renal and gastrointestinal hemorrhage, the occlusive agent should 
last just long enough for the bleeding lesion to heal. We have 
found that autologous blood clot modified with epsilon amino 
caproic acid (Amicar) and/or thrombin causes a short-lived occlu- 
sion (hours to days) and is adequate for renal and GI hemorrhage. 
Surgical gelatin sponge (Gelfoam), muscle, and oxidized cellulose 
sponge provide occlusion of an intermediate length of time (weeks 
to months). Barium, silicone rubber, isobutyl-2-cyanoacrylate, and 
silastic spheres cause permanent occlusion when appropriate, eg, 
for AVMs and unresectable neoplasms. In the GI tract the embolic 
particles should not be so small as to obliterate the mucosal 
capillary circulation since this is the route of collateral circulation 
that prevents significant ischemia. For this reason we use 
Gelfoam sponge rather than powder. 


Infusion of Vasoactive Drugs 


There is a definite role for the use of intra-arterial vasoactive 
agents, both vasoconstrictors and vasodilators. Since Nusbaum et 
al" first reported the use of intra-arterial vasopressin for control 
of variceal hemorrhage in 1968, it was found widespread applica- 
tion in both venous and arterial bleeding. We have used it in 
control of esophageal hemorrhage secondary to Mallory-Weiss 
syndrome (Fig 6), diffuse and focal gastritis and colonic divertic- 
ular hemorrhage, but have found it much less effective in treat- 
ment of hemorrhage from chronic duodenal ulcers. Superior 
mesenteric artery infusion of vasopressin for variceal hemorrhage 
has an initial control rate of approximately 80% and a definitive 
control rate of 5095." The initial period of control is usually 
sufficient to prepare a patient for portasystemic shunt surgery. 
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Fig 6.—A 60-year-old woman with Mallory-Weiss tear in the distal esophagus. Left, Subselective left gastric arteriogram demonstrates 





contrast extravasation into distal esophagus. Right, Infusion of vasopressin (0.1 unit/min) successfully controlled bleeding. 


Patients who are not deemed surgical candidates should undergo 
angiographie transportal embolization of the gastroesophageal 
varices if any procedure is done. 

Less well recognized is the efficaciousness of intra-arterial 
vasodilators. Tolazoline has been shown to be effective in 
improving blood flow and maintaining tissue viability in selected 
cases of severe peripheral arterial trauma.'* We have used intra- 
arterial reserpine to affect a long-lasting sympathetic blockade in 
patients with Raynaud's phenomenon," frostbite (Fig 7), and 
diabetic arteriopathy. Sodium nitroprusside has been used intra- 
arterially and intravenously to treat severe peripheral arterial 
spasm secondary to ergotism. Intra-arterial papaverine has been 
effective in relieving nonocclusive mesenteric vascular ischemia 
secondary to low cardiac output states.'^ 


Tumor Infusion With Chemotherapeutic 
Agents and Radioactive Particles 


Primary and metastatic hepatic malignancies are frequently 
eured by surgical resection. Effective palliation can be achieved by 
direct arterial infusion of chemotherapeutic agents and radioac- 
tive microspheres in selected patients. Previously, intra-arterial 
catheters were placed at laparotomy. Now, the percutaneously 
placed femoral, brachial, and axillary artery catheters may be left 
in place for days to months. Infusion of 15 to 30 mg/kg/day of 
5-fluorouracil into the hepatic artery is effective in 50% to 75% of 
patients with symptomatic liver metastases from colon carcino- 
ma." Higher local doses can be delivered without systemic toxicity 
because the agent is infused directly into the tumor. 

More recently, pulsed intra-arterial infusion of the radiosensi- 
tizer 5'bromodeoxyuridine (BUdR) preceding each radiation frac- 
tion has been found to be an effective measure in treatment of 
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unresectable osteogenic sarcoma.'* 

Delivery of radioactive microspheres directly into tumor vascu- 
lature has been used in primary pancreatic, renal, uterine, and 
hepatic neoplasms.'* Most commonly used agents are Au and "Y. 
Relatively few patients have been treated this way and its 
effectiveness is still to be statistically evaluated. 


Tamponade With Balloon Catheters 


Intravascular balloon catheters have become increasingly 
sophisticated since their introduction by Fogarty in 1963.*° They 
are used effectively by angiographers to temporarily or perma- 
nently control hemorrhage in any organ system by obstructing 
bleeding arteries," (Fig 7). More recently the catheters have 
been modified so that the balloon itself can be released to 
permanently oeclude a vessel. Newer balloon catheters have a 
double lumen so that contrast or embolic material may be injected 
distal to the balloon to prevent reflux into the aorta.” 


Extraction Techniques 


Complications of embolization of catheter or guide wire frag- 
ments into the heart or pulmonary arteries include sepsis, perfora- 
tion, thrombosis, arrhythmias, and myocardial necrosis. Prompt 
and safe removal of these fragments can usually be accomplished 
by skillful angiographic techniques, using loop snares, ureteral 
stone baskets and endoscopie grasping forceps, all of which are 
commercially available.** A vascular cut-down is often required to 
remove the foreign object once it is retrieved into a peripheral vein 
or artery. 

The nonoperative removal of retained biliary tract stones has 
recently been recognized as a safe and effective alternative to 
surgical reexploration.* Manipulation of stones out of the biliary 
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Fig 7.—A 19-year-old drug addict who sustained severe frostbite to both hands. Left, Digital arteriogram 
demonstrates severe vasospasm of all digital arteries. Intra-arterial reserpine and tolazoline was given. Right, 
Repeated arteriogram after one week demonstrates excellent perfusion to tips of all fingers. No tissue was 


lost. 


tree through the sinus tract can be done with relative ease using 
wire snares, ureteral stone baskets, or forceps in about 95% of 
cases. 

When the possibility of retained stone exists, the surgeon should 
place a No. 14 or larger T-shaped tube and bring it straight out 
through a lateral incision. This facilitates percutaneous retrieval 
after the sinus tract has matured for four to six weeks. 

The newest and perhaps most exciting extraction technique has 
been used for pulmonary emboli.** Considerably more experience 
is necessary to assess the usefulness of the technique. 


Transluminal Vascular Dilation 


Transluminal angioplasty has been used successfully by only a 
few individuals*'^* and is still quite controversial among vascular 
surgeons. Suffice it to mention that it has been shown effective in 
experienced hands and its ultimate application still is to be 
defined. 


COMMENT 


Only the complications of therapeutic angiography will 
be considered in this section. Of course, they include the 
basic complications of all angiographic procedures, that is, 
severe contrast reactions, renal failure, hemorrhage from 
the puncture site, arterial or venous thrombosis, and late 
pseudoaneurysm formation. A complication requiring 
surgical intervention occurs once in 500 to 1,000 arterio- 
grams in experienced hands. 

The additional complications of therapeutic procedures 
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occur most commonly with the embolization techniques. 
Patients who have undergone embolization will usually 
experience regional pain (often requiring narcotic analge- 
sia) and sometimes fever and nausea that may last for 
several days. Major complications include unintentional 
infarction of the organ embolized*® and spill of embolic 
material into the systemic circulation.*^?' Infection, mani- 
fest as abscess formation, is infrequent except in the 
spleen,” and antibiotics are not usually necessary. 

Our significant complications have been three episodes 
of ischemia in the GI tract. One of these involved cecal 
artery embolization for arterial bleeding from ischemic 
colitis that was followed by pneumatosis coli that proved 
clinically insignificant. One patient required drainage of 
an upper abdominal abscess six months after embolization 
of a bleeding marginal ulcer possibly related to a 
perforated viscus after embolization. A third had a duo- 
denal mucosal slough that healed spontaneously. The latter 
two complications occurred early in our experience and 
were probably caused by too extensive embolization. We 
believe that with careful catheter placement and use of 
judicious quantities of the correct embolic agent, complica- 
tions will be few compared with the benefits of the 
technique. 

Newer therapeutic applications of standard angio- 
graphic techniques are limited only by the imagination and 
skill of the investigator. 
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Discussion 


Tuomas L. DENT, MD, Ann Arbor, Mich: I had an opportunity to 
review this interesting manuscript before the meeting. Since Dr 
Walter limited his talk to embolization angiography, I will limit 
my discussion to this subject, too, although I do this with some 
reluctance because some of the other uses of angiography 
mentioned both in the abstract and the manuscript are much more 
controversial and experimental. 

It should be kept in mind that this is a personal series of patients 
done by only one highly skilled angiographer. Statistical analysis 
or comparisons with nonangiographic therapy, I am sure, are not 
intended by this paper and are obviously impossible in this survey 
of recent angiographic experiences. 

It should be emphasized that the patients treated, in general, 
were those who were considered to be prohibitive operative 
risks. 

Arteriographic embolization of massively bleeding arteries is 


à ^ b both exciting and frightening. Necrosis of the entire organ being 
- . . embolized is more than a theoretic risk as evidenced by at least one 





of the patients in this report. 

Even more worrisome is accidental injection of embolic material 
into unintended sites such as the hepatic artery or celiac trunk 
with subsequent hepatic or intestinal necrosis; both of which have 
occurred at our institution. 

One of the most common problems of the gastrointestinal tract 
where embolus would be most helpful, namely, colonie hemor- 
rhage, is the least amenable to this therapeutic technique. It is 
difficult and frequently impossible to thread the catheter far 
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enough into the colon arterial tree to prevent the complication of 
total colonie necrosis and also the inferior mesenteric artery is 
already occluded in many of these older patients. 

There is no question in my mind that angiographic embolization 
has been and is of great value in treating highly selected 
patients. 

I would like to ask Dr Walter two questions. First, have you used 
an external magnet to more specifically localize embolic material 
as recently reported from several centers, and second, how many 
therapeutic embolizations have you attempted in which you were 
unsuccessful in accomplishing hemorrhage arrest? 

EnNEST PouLos, MD, Dallas: We, too, have had experience with 
this in Dallas, and I would like to present the cases of two patients 
with you. 

Our first patient was a woman who had a pelvic arteriovenous 
(AV) fistula following a hysterectomy some years ago resulting in 
a massive fistula on the right side of the pelvis. 

This was treated surgically. She had a persistent AV fistula that 
was fed from the opposite side, and then this was embolized with 
surgical gelatin sponge via the inferior mesenteric artery using 
transfemoral catheter technique. 

Pain developed in the left lower quadrant, which was unrelent- 
ing over a period of about two months. It was not severe enough to 
operate immediately, but she had persistence of her pain. 

Barium enema two months later showed this stricture of the 
sigmoid colon. 

We performed surgery on this woman because of her severe 
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disability and found that she did, indeed, have an area of localized 
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I believe every institution dealing in secondary and tertiary care 


perforation from ischemic colitis. Resection and primary anasta- ^ should have an experienced angiographer on the team. We've been — 
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mosis restored her to full productivity. As Ny 


We believe this complication to be important enough to share 


with you. is ea ee 


Another reported complication recently in a renal embolization 
patient has been spinal cord embolization with complete paralysis 
which was proved at autopsy. 
 Davip J. ErreNEY, MD, San Francisco: An area of great concern 
to us has been the management of bleeding associated with pelvie 
fractures, and Dr Walter has mentioned this in passing. 

The use of angiography in embolization has proved helpful to us 
in the management of this problem. We performed an angiogram 
in a person with a compound fracture and some extravasation. 
This was embolized with autologous fibrin clot and with control of 
hemorrhage in this patient. 

Could I ask the authors to expand on their experience in this 


area of therapeutic angiography and to comment further on, first, 


the incidence that they believe of mucosal ulceration and necrosis 


in the wall of polyvisea after embolization, and second, the 


incidence of rebleeding after therapeutic embolization to control 
hemorrhage. | 

Max R. Gaspar, MD, Long Beach, Calif: The authors mentioned 
the Gianturco coil. We have had a small experience with it. 

Our patient obviously had a shotgun wound. Actually, we 


counted five AV fistulas here within the SFA and also the - 
profunda. This larger one was in the profunda. This was attacked | 

with the Gianturco coil, but through an operative incision. The E 
catheter was passed right into the profunda femoris. The coil | 


blocked off a small branch of the profunda femoris and controlled 
the AV fistula. XC ELI. C E "i 

Our second patient had a broken broomstick shoved up alongside 
his rectum into the pelvis, producing this AV fistula. This man 
bled 6 units of blood at one time through the wound, and the next 
time he started bleeding, we got an arteriogram that shows the 


AV fistula. The catheter was put in place. Two of the Gianturco 
coils were placed in the hypogastric artery branch controlling the 


AV fistula. | | 
FREDERICK M. Owens, JR, MD, St Paul: I rise to ask a question of | 
Dr Walter, whether they have undertaken this technique in the 
case of splenic injury. | hic VEIT 
Does this have any application in such injury as splenie injury, in 
order to preserve some of the functions of the spleen as occurs in 
patients that we see who have splenosis? Even though exploration 
and evacuation of the extravasated blood may be needed. This 


might be of advantage when repair of the spleen cannot be - 


accomplished as was advised at our last year's meeting. | 


Rogert W. JaMPuis, MD, Palo Alto, Calif: Dr Walter and I are. à 


delighted with Dr Walter and actually he's stolen very few cases 
from us. In reality he's stanched the flow of blood in many patients 
in whom we'd be afraid to eut their toenails much less do a 
laparotomy, and in an instance such as the vascular mediastinal 
tumor he showed he actually made it possible for us to remove it 
safely. | 

In essence he's taken the standard angiographic techniques that 
were formerly used as diagnostic modalities and has modified 
them to serve as definitive or adjunctive therapeutic measures 
with effectiveness and safety. E 

Actually what he does is take a piece of Gelfoam, squeeze it out, 
cut it into strips that are about 3 mm x 3 mm, put these in a 


_ tuberculin syringe, and inject them right through the catheter. 
. Sometimes this is not successful because they will go right through 


the arteriovenous fistula. Then he uses a little procedure known as 
the Joe Walter Gelfoam Torpedo where he shapes the surgical 


gelatin sponge into an oblong object about 3 mm in diameter and 
about 2 em long, puts it in a tuberculin syringe with the saline or 


dye, pokes it down much like the cannoneers did at Gettysburg, 


- and shoots it through. This has been successful in a large number 
. of cases. Sank Ro. 
. One has to be very careful, in the bowel partieularly, not to use 
. too small a material because of the fear of compromising the 
collaterals in the mucosa that help to prevent ischemia. 
To answer Dr Dent, Dr Walter has had no experience with the 


external magnet. Also, we have had two unsuccessful cases, both in 
the bowel. We were afraid if we persisted that ischemia would 
develop. . UL TA y 

To Dr Effeney's question, we have done this in five patients who 
had pelvic fractures, using surgical gelatin sponge, and it has been 
successful in controlling the bleeding in all five. 

Finally in regard to Dr Owens' question, Dr Walters has had no 
experience with the spleen. He had not undertaken this although it 
would be very provocative, and I thank Dr Owens for bringing it 


up. It would be a marvelous way of controlling splenie bleeding, 


but we do know that after embolization of the spleen in about one 


.. third of the cases an abscess will develop, and since splenectomy is 


such a simple procedure, we have elected to do that. 


meee conclusion, I would like to report the case of a young boy who 
= was a little bit of a hippie, spaced-out on drugs, and who hitch- 
J hiked for 12 hours in the cold without gloves. He had coats, boots, 
| Socks, ete, but no gloves, and he came into the emergency room 
= with cold, blue, numb fingers. This was the arteriogram with no 
filling of the digital arteries. Dr Walter via the femoral route 
threaded catheters into both brachial arteries, injected 50 mg of 


tolazoline and 0.5 mg of reserpine. This action resulted in a 


most grateful to Drs Dent, Poulos, Effeney, Gaspar, and Owens . dramatic refilling one week later of the digital arteries. 


for their very cogent remarks. 


+ + 


x 
e" 


New Requirement for Authors 


Congress recently passed The Copyright Revision Act of 1976, effective Jan 1, 1978, 
which affects the American Medical Association's procedure for reviewing manuscripts 


submitted for publication. 


In view of this law, all transmittal letters accompanying manuscripts submitted for 
publication should contain the following language: “In consideration of the AMA taking 
action in reviewing and editing my submission, the author(s) undersigned hereby 
transfers, assigns, or otherwise conveys all copyright ownership to the AMA in the event — 


that such work is published by the AMA.” 
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Karly Decortication After Thoracic Trauma 


Michael P. Collins, MD; Jerry M. Shuck, MD, DSc; Thomas L. Wachtel, MD; Jerold Brenowitz, MD 


* Twenty-three patients who sustained either blunt or pene- 
trating thoracic trauma underwent early decortication after 
failure of chest tube drainage. Patients were divided into two 
groups: (1) ten with isolated chest injuries were compared with 
(2) 13 with chest trauma and other associated major injuries. 
Group 1 patients had earlier decortication (10.3 days), rapid 
recovery (home in 6.1 days), and little morbidity. Group 2 
patients had later decortications (19.3 days), higher incidence of 
infected clot, yet were home in 9.8 days after thoracotomy. Early 
decortication is advocated as a safe and expedient means of 
dealing with the complications of traumatic pneumothorax and 
hemothorax. 

(Arch Surg 113:440-445, 1978) 


= blunt and penetrating chest wounds have been 
responsible for traumatic pneumothorax and hemo- 
thorax. A well-established principle of treatment for these 
injuries is the use of pleural catheter drainage in order to 
evacuate both air and blood, resulting in the complete and 
early reexpansion of the involved lung.’ Occasionally, mere 


. placement of a chest tube or chest tubes fails to achieve 


satisfactory resolution of the primary problem.’ Sub- 
stantial quantities of residual blood may then organize, 
loculate, and eventually form a tough inelastie membrane 
that invests the visceral pleura and prevents pulmonary 
reexpansion. Underlying normal pulmonary parenchyma is 
often restricted and pulmonary function frequently deteri- 
orates.** The residual blood or a well-organized clot within 
the pleural space may also become infected forming what 
has now come to be known as a posttraumatic empyema. In 
the 1940s, Burford et al and Samson et al^? described the 
importanee of post-traumatie empyema. In the post World 
War II period it became apparent that if the organized and 
possibly infected clot of the posttraumatic empyema could 
not be evacuated by tube drainage alone that decortication 
was indicated. Arom and associates,‘ after analyzing the 


pathophysiology of traumatic intrapleural clot and infec- 


tion, have suggested decortication within two to four 
weeks of injury. Bryant et al,* from a retrospective review 
of their large series of postpneumonic empyema, noted 
that failure of tube thoracostomy drainage was apparent 
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from 48 to 96 hours after insertion. Mayo and McElvein* 
suggested that indication for early decortication could be 
identified within seven to ten days after treatment was 
begun. 

At the Burn and Trauma Unit of the Bernalillo County 
Medical Center and the University of New Mexico School 
of Medicine, the question of early decortication in such 
cases has been studied.’ During the past six years, 23 
patients with either blunt or penetrating chest trauma 
were treated with early decortication after failure of 
pleural eatheter drainage. Analysis of operative criteria 
and clinieal results constitutes the basis of this report. 


SUBJECTS AND METHODS 


Twenty-three patients are included in this study. The patients 
were divided into two groups. Group 1 consisted of ten patients 
with isolated chest injuries while group 2 was comprised of 13 
patients with associated major injuries in addition to the direct 
thoracic insult (Table 1). There were 20 male subjects and three 
female subjects, and the average age was 25.3 years. Blunt 
vehicular trauma accounted for eight cases, stab wounds for nine, 
gunshot wounds for four, beatings for two, and one patient 
swallowed a razor blade. Initial treatment consisted of a chest tube 
in 18 eases; chest tube and thoracentesis in four, chest tube 
followed by thoracotomy in one; and chest tube followed by other 
major system surgery in five. Rib fractures were associated with 
1l cases and perforated esophagus with three. 

Criteria for early decortication have been previously estab- 
lished.* They were (1) persistent pleural air-filled levels inspite of 
pleural catheter drainage; (2) deteriorating clinical course with 
evidence of pleural infection; (3) persistent loss of lung volume; 
and (4) residual loculated pleural fluid. When possible, the decision 
regarding thoracotomy and early decortication was made within 
ten days of injury. Evaluation of results was mainly based on the 
patients' hospital courses after surgery combined with follow-up 
serial chest roentgenograms. 


RESULTS 


The data comparing the patients in group 1 with the 
patients in group 2 are given in Table 2. In the former 
group, there were ten patients (nine men) and the average 
age was 27.5 years. The average number of days from 
injury to decortication was 10.3; while the average number 
of days after decortication with chest tubes in place was 
3.1. The number of days from surgery to discharge home in 
this group was 6.1. Blood loss at surgery was 320 ml 
average for eight of ten cases with 555 ml average for all 
ten procedures. Average replacement was 1.6 units packed 
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Table 1.—Early Decortication Group 2 Patients 
(No. = 13) 


Associated Injuries No. . 
Orthopedic 7 
Di 3 
3 
1 





Esophagus 


Intestine, spleen, third degree burn (each) 





, 


Table 2.—Early Decortication Analysis of Patients 


Group 1 Group 2 


No. of patients 10 13 
Sex ratio (m/f) 





Postdecortication with chest tube, days 
A Postdecortication to discharge, days 6.1 27.4 
Blood loss at surgery (average), ml 555 1000 
Average replacement, units 
Average operative time, min 


RBCs and the mean operative time was 122 minutes. 

In Group 2, which was composed of patients with chest as 
well as other associated major injuries, the average time 
from injury to decortication was 19.3 days. This group was 
made up of 13 patients (11 men) and the mean age was 23.7 
years. Average time after decortication with chest tubes in 
place was 9.8 days; while time from surgery to discharge 
home averaged 27.4 days. Blood loss at surgery was 
approximately 1,000 ml per case with 2.9 units of packed 
RBCs being replaced. Mean operating time was 141 
minutes. 

There was one death in group 2, which occurred in a 21- 
year-old man who, as a result of blunt chest and abdominal 
injuries sustained in an automobile accident, developed a 
flail chest, pulmonary contusion, multiple fractures, and 
eventually severe bilateral necrotizing bronchopneumonia. 
Decortication did not avert the outcome. 

Bacteriologic studies were obtained either by culturing 
the chest tube drainage or from bronchial washings. All 
patients were treated with preoperative antibiotics de- 
pending on sensitivities obtained from the cultures. If no 
significant organisms were cultured preoperatively, the 
patient received one dose of antibiotics before surgery and 
one dose in the recovery room. The combination of an 
aminoglycoside and a penicillin was most often used. Of 
the ten patients in group 1, four had positive cultures; these 
were mainly Gram-positive cocci and diplococei with one 
pseudomonas culture being confirmed (Table 3). In 
comparison, there were positive cultures in 12 of 13 
patients in group 2. These grew out more varieties of 
bacteria from their chest drainage including Gram-nega- 
tive as well as anaerobic organisms. 

Clinical course and surgical results in this study were 
mainly based on follow-up chest roentgenograms and relief 
of preoperative symptoms: shortness of breath, tachypnea, 
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Table 3.—Early Decortication of Pleural Organisms 


pneumonia 1 0 


Peptostreptococ- 
; cus 0 1 


Bacillus 0. 
S fecalis 
Klebsiella 


Serratia 





Table 4.—Early Decortication Complications 


Type Group 1 (No. = 10) Group 2 (No. = 13) 
Minor air leak "x 0 


Wound infection 1 0 
Tracheostomy 1 0 
1 
1 


Reoperation 0 


Death 0 





pleural pain, fever. All patients were later observed in the 
outpatient clinic at Bernalillo County Medical Center. 

In the first group, all patients showed unequivical 
improvement and were asymptomatic by the end of their 
hospital stay and/or their first clinic visit. In group 2, 
however, only 11 of 13 patients received a satisfactory 
result. One patient derived little improvement in symp- 
toms and developed residual accumulation of pleural fluid. 
This patient was returned to the operating room four days 
after his initial procedure for a repeat thoracotomy. Satis- 
factory results were obtained after his second operation. 
The previously described death occurred eight days after 
decortication. 

Complications included one minor or transient air leak, 
one wound infection, the necessity of a tracheostomy, and a 
lingulectomy for failure to expand—all in group 1 (Table 4). 
There was one death and one reoperation in group 2. 


SELECTED CASE HISTORIES 


Case 1—A 25-year-old man sustained a hip dislocation, cerebral 
contusion, left acromioclavicular separation, multiple rib frac- 
tures, and a left pneumothorax from an automobile accident. On 
admission to the hospital the hip was reduced. A pleural catheter 
was inserted that was removed two days later. Ten days later the 
pneumothorax recurred. A chest tube drained serosanguineous 
fluid that became purulent (Staphylococcus aureus and f-hemo- 
lytic Streptococcus) during the next five days. Fever developed as 
did air-fluid levels by roentgenogram (Fig 1). Decortication was 
performed on the 21st postinjury day. All chest tubes were 
removed in five days and the patient went home on the seventh 
postoperative day. Follow-up films confirmed the excellent result 
(Fig 2). 

The decortication arrested the septic course of this young man 
from group 2. His associated injuries did not greatly interfere 
with the timing of operation. He was discharged a week postoper- 
atively. Follow-up revealed satisfactory resolution of the pleural 
problem. 
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Fig 1.—A 25-year-old man 15 days after pneumothorax and 
multiple skeletal trauma. Several chest tubes failed and air-fluid 
levels are noted. 


Fig 2.—Result of case from Fig 1 five weeks after decortication. 
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Fig 3.—Admission roentgenogram showing right pulmonary 
contusion, and left tension pneumothorax. 


Case 2.— An 18-year-old man was transferred several hours after 
his truck turned over. This patient was also from group 2. He 
sustained cerebral and brain stem contusions, third degree burns 
of his left hemithorax, right pulmonary contusion, and left tension 
pneumothorax (Fig 3). Ventilatory support was begun that 
included positive end expiratory pressure and bilateral chest 
tubes. The left chest tube was placed through burn eschar. Topical 
silver sulfadiazine cream was applied to the burn of the left 
hemithorax. Though still decerebrate, the pulmonary and pleural 
problems resolved quickly (Fig 4). Tracheostomy was performed, 
parenteral nutrition was begun, and several chest tubes were 
inserted for recurrent left effusion, a culture from which Pseudo- 
monas aeruginosa eventually grew (Fig 5). On the 24th day, even 
though the patient was still decerebrate, a left decortication was 
performed through the burn eschar (Fig 6). His fever abated and 
his CNS began to improve. Chest tubes were out in one week and 
skin grafting was successful the following week. He was 
discharged to a rehabilitation center 46 days after his injury (Fig 
7). At that time he was learning to walk. He is currently back in 
school, yet has some mild neurologic residua. 

Despite the burn wound, chest tubes were required for both 
tension pneumothorax and later empyema. The decision to operate 
was delayed because of the CNS injury and the presence of eschar. 
The result was gratifying in view of the reversal of sepsis, 
resolution on roentgenograms, grafting the burns, and the neuro- 
logie improvement. The latter cannot be claimed as a benefit of 
decortication, yet the "turning-the-corner" clinically was coinci- 
dent with the surgical procedure. Youth was also on the side of this 
patient from group 2. 


COMMENT 


Decortication for the removal of a pleural peel was 
reported as early as 1893 by Fowler," but Lilienthal in 
1915" was probably the first to treat empyema by lung 
mobilization and subsequent decortication. It was not until 
the turn of the century that the difference between a 
posttraumatic empyema and a postpneumonie pleural 
infection was recognized. Realizing this, many authors 
started to advocate early decortication in the patient with 
a posttraumatic empyema or prominent pleural peel, espe- 
cially when there was evidence that underlying paren- 
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Fig 4.—Patient from Fig 3 showing result of chest tube placement 
and ventilatory support. Tubes are inserted through burn 
eschar. 





Fig 5.—Twenty-three days later (patient of Fig 3), repeated chest 
tubes did not prevent loculation of fluid in left chest. Patient is still 
decerebrate 


chyma was being restricted by a thick, organizing pleural 
process.' This trend gained momentum slowly. Young et 
al’? in 1963 stated that decortication is advisable within the 
first month after injury in a hemothorax that resulted in 
pleural infection or constriction. Oparah and Mandal" 
advise decortication within three weeks of injury in order 
to prevent loss of pulmonary function. Arom et al‘ advocate 
surgery within four weeks on the basis of the pathophysiol- 
ogy of the pleural peel formation. Coon and Shuck’ 
described posttraumatic empyema occurring in a series of 
patients despite appropriate chest tube drainage and anti- 
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Fig 7.—At time of discharge to a rehabilitation center, burns were 
grafted and patient gradually becoming more alert. He was 
beginning to walk. 


biotic treatment. They advocated early pleural decortica- 
tion with decision to operate being made within the first 
ten days after injury, if possible.’ 

In the present study, the conditions of 23 patients who 
sustained blunt chest trauma were analyzed from the 
standpoint of early decortication. Criteria for early decor- 
tication have been stated. Mayo and McElvein have 
suggested that early decortication be performed in the 
first seven to ten days if the patient’s clinical course 
remains febrile and toxic despite chest tube drainage, 
antibiotics, multiple thoracenteses, and/or failure of 
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multiple air-fluid levels on chest roentgenograms to dissi- 
pate* (Fig 1 and 2). Siemens et al" simply state that 
retained hemothorax after seemingly adequate chest tube 
placement represents an indication for immediate thora- 
ecotomy. Of the two groups analyzed in this study, those 
with chest injuries without associated trauma had the 
smoothest clinieal course. All ten of these patients were 
discharged home and were doing well within 16 days after 
injury with the average post-decortication hospital stay 
being quite short. All chest tubes were removed by the 
third postoperative day. In the group sustaining chest 
trauma plus other major injuries, the number of days to 
decortication were almost twice as many and the hospital 
stay was significantly prolonged. The delays were related 
entirely to the associated injuries (Fig 3 to 7). 

Comparison of bacteriologic data between the two 
groups show that when other major injuries are involved, 
the likelihood of an infected pleural hematoma signifi- 
cantly increases. This may be secondary to the delay of 
pleural evacuation. When surgical manipulation of the 
gastrointestinal tract is involved, the resident flora seem 
to show up more often as infecting agents of the pleural 
clot; in this situation, empyema is more frequent. In over 
50% of group 2, exploratory laparotomy with manipulation 
of some part of the gastrointestinal tract was performed 
shortly after admission. In three patients the diaphragm 
was perforated and in three the esophagus was opened. 
The remainder suffered severe orthopaedic injuries, head 
injuries, and/or burns (Table 1). 

Results of early decortication in this study show radio- 
graphic evidence of clearing in more than 90% of the cases 
with approximately 95% obtaining dramatic relief or 
preoperative symptoms. The complication rate was low and 
none were considered to be catastrophic in nature. Opera- 
tive time was short as was the total postoperative recovery 
period. 

In summary, early decortication in blunt chest trauma 
appears to be a safe and expedient method of obviating the 
sequels of unattended pleural hematoma or post-traumatic 
empyema. Patients have little disability, acceptable 
morbidity, and are home and back to work more quickly 
than if a chronic empyema were allowed to develop. 
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DISCUSSION 


ARTHUR BEALL, JR, MD, Houston: 

We are now seeing somewhere in the area of between 600 and 
700 penetrating wounds of the chest a year at the Ben Taub 
General Hospital. From this experience we recently reviewed 120 
cases requiring decortication, and I fear this was too large a chunk 
for our Program Committee to buy. They went along with the 27 
reported cases which I think was an excellent move. 

However, it has been our experience, as it was reported from 
Albuquerque, that the earlier the procedure is done, the smoother 
the patient's course, and the quicker they are out of the hospi- 
tal. 

For the usual unresolved hemothorax with substantial blood 
remaining in the pleural space, an experienced thoracic surgeon 
can decide within three to five days whether this procedure needs 
to be done, and really, it isn't decortication, although we call it 
that, as do the Albuquerque group. You make a small thoracotomy 
incision. The bleeding has stopped by then. You remove the clots, 
put in a chest tube, close, and the patient is home in less than a 
week. 

We apply the same procedure for empyema in these patients. 
We simply remove the usually multilaculated empyema, obliter- 
ating the pleural space, and the patients are home within a 
week. 

In our experience the patients done in less than ten days do 
much better than those over ten days. This was the dividing line in 
our evaluation, but we now prefer to perform this procedure 
within three to five days. 

Much of what we have learned about the management of chest 
trauma came from experience during World War II. If you think 
back to the evacuation procedures used then, it was usually about 
14 days or maybe even longer before the patients were in a facility 
where thoracotomy could be done. 

Under these circumstances it was suggested that you wait until . 
an organized peel is there six to eight weeks after injury before 
doing a decortication. 

As you know, those of you who have done this procedure, at that 
point there is a peal, but you get all kinds of holes in the lung, and 
it is much more difficult. 

In civilian trauma we are dealing with a different situation, and 
these patients can be handled early, and I would recommend this 
approach to you. 

Our approach to patients with penetrating thoracic trauma is 
somewhat similar to what has been reported. The great majority 
of patients can be handled with a chest tube. 

Thoracotomy is reserved for specific indications, and the most 
frequent operation in the patient with penetrating chest trauma is 
laparotomy, because of thoraco-abdominal wounds or multiple 
wounds. 

LEON P. Woops, MD, Ft Smith, Ark: The authors have presented 
an interesting series of cases of very seriously injured patients, 
and they have shown good results. 

However, I wish to refer back to one of the points made 
yesterday by Dr Boyden in his presidential address. That is, in 
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addition to showing that we can safely perform decortication 
surgery in these patients, we must show that they will be better 
off than had we not operated on them. 

I realize that I am following two big guns in making this 
suggestion for consideration of other management, but I think it 
is important that we bring this up. 

I am sure you have all seen many cases like the one of ours 
involving a young man who suffered multiple rib fractures and a 
severe hemothorax in an automobile accident. 

He was treated by tube thoracostomy with disappointing 
results. Thoraeotomy and decortication were planned, but because 
his wife was more critically injured, he had to go home to baby sit. 
Perhaps we could have talked him into an operation, but we elected 
to treat him with careful neglect, perhaps better called nonopera- 
tive management. 

He returned to work as soon as his rib fractures stabilized, and 
one year later physical examination showed a nearly normal lung 
and a close to normal roentgenographic picture. 

My point is that thoracotomy does cost money and does involve 
some risk to life, and we must establish proof that it is necessary. 
We must establish, if possible, criteria that will help us select those 
particular patients who will not do as well with nonoperative 
management. 

I have no criticism of the management of any of the cases seen 
today. I think a word must be spoken for nonoperative manage- 
ment when the situation requires it. 

CHARLES E. Lucas, MD, Detroit: We have just recently 
completed observing approximately 20 patients who underwent 
surgery on the emergency surgery service at Detroit General 
Hospital for decortication during the past three years and tried to 
identify some possible errors we made that led to the need for this 
operation. 

First, there was the problem with delay in chest tube insertion. 
This usually involved patients with penetrating wounds of which 
the first roentgenogram was normal. The second roentgenogram 
might be a little delayed so that clots have already developed 
before the tube gets placed after the second roentgenogram. 

Secondly, there was, on occasion, improper positioning of the 
tube, in a nondependent position or the last chest tube perforation 
is outside of the chest. 

Third, the chest tube becomes occluded with clot; it is important 
to pay a great deal of attention to stroking or milking the tube 
clear. 

Fourth, there are the problems of missed holes in the diaphragm 
after chest wounds. Fifth, some patients with abdominal wounds 
have a hole in the diaphragm that is not appreciated at laparot- 
omy. Sixth, there may be continued bleeding from the chest wall or 
from a pulmonary contusion leading to blood clot in the late 
post chest tube period. 

It seems that the most common problem we have had was 
missing holes in the diaphragm. It is appropriate to remember 
that, posteriorly, the diaphragm goes down to T-1l; in the 
midaxillary line, it goes down ito the bottom of the eighth rib, 
whereas, at the level of the sternum at the xiphoid, it extends to 
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the sixth rib. 

Because of the problems of missing holes in the diaphragm, this 
should be anticipated in patients with penetrating chest wounds; 
this can be confirmed by abdominal peritoneal lavage. Any 
amount of blood return on an aspirate indicates diaphragmatic 
perforation. Furthermore, patients who, at operation, have a hole 
near the diaphragm should have a chest tube placed prophylacti- 
cally, especially when fixing a hole in the liver or the stomach. 

I would encourage conservatism in terms of the indication for 
decortication for loss of lung function. If a patient indeed has poor 
oxygenation it is probably because the uncompressed portion of 
the lung is failing due to the underlying insult rather than the 
compressed portion of the lung interfering with lung function. 

Lastly, I share the conservatism of the previous discussant. This 
operation should be done without any mortality. It is a definitive 
operation, but it is also a big operation, and if the patient, 
clinically, cannot withstand a major thoracotomy, he ought to have 
the classic techniques of multiple chest tubes, incision of a rib 
under local anesthesia, etc. 

ALLEN M. BoybEN, MD, Portland, Ore: In the light of Dr Beall’s 
comment about the use of decortication during World War II, it 
would seem appropriate to recall the circumstances of its rejuvi- 
nation during the Mediterranean Campaign in 1943. Dr Paul 
Samson and the late Dr Tom Burford, members of the Second 
Auxiliary Surgical Group, after requesting permission to use 
decortication for clotted hemothorax, finally were established in a 
Station Hospital in Bizerte, Tunesia, primarily for treatment of 
this problem. All patients were treated very late after wounding 
with a high percentage of suecess. Samson and Burford revived an 
operation that had been used in the past on occasion for tubereu- 
lous empyema and proved its usefulness for these traumatic 
problems. l 

Jerry M. Suuck, MD, Albuquerque, NM: Dr Woods, I think that 
your points are extremely well made. I would like to reassure this 
group that our indieations are not loosened to the point that we 
hurry to do the decortication before the disease goes away. We 
truly do try to exert some sort of moderation in our judgment. 

We also believe that our presentation is sympathetic with the 
presidential address of yesterday. When the patient is home in 
less than a week after operation, that compares favorably with the 
management using multiple tubes and open drainage later. 

Dr Lucas, I appreciate your comments as to why the complica- 
tions do occur with hemopneumothorax, and what principles 
should be followed. You learn most of how to deal with tomorrow 
from problems of yesterday. 

The patient with CNS injury (the patient being decerebrate) full 
thickness burn and a variety of other problems, did stay our hand. 
He was very sick, his fever continued. Even though we knew we 
would be operating through a burn eschar, we had to push it. 
Occasionally we get into that spot. We are not happy to be there. 
We obviously showed a case where the result was excellent. 

Dr Boyden, we have reviewed the experience of Samson and 
Burford, and others. Some of the discussants of this paper have 
also been leaders in this field. 
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Radiotherapy Combined 


With Curative Surgery 


Its Use as Therapy for Carcinoma of the Sigmoid Colon and Rectum 


Marvin M. Romsdahl, MD, PhD, H. Rodney Withers, MD, PhD 


* Local recurrence rates for colorectal carcinoma occur in 
the range from 20% to 35%. For this reason, postoperative 
radiotherapy was evaluated as a measure to achieve local 
disease control in the pelvis. Patients with tumors penetrating 
the entire bowel wall or with regionally involved lymph nodes 
received approximately 5,000 rads over a six-week period that 
commenced three to six weeks after surgery. Sixty-two patients 
treated by this method are compared with 168 patients treated 
without adjunctive radiotherapy. Five local recurrences occurred 
in the group receiving radiotherapy; a reduced incidence 
compared to the group managed by surgery alone. Complica- 
tions attributable to radiotherapy included radiation enteritis and 
bowel obstruction. Measures to minimize complications with this 
combined approach have been identified. Surgery followed by 
adjuvant radiotherapy may be performed with an acceptable 
complication rate and this appears promising in reducing local 
recurrence of carcinoma of the sigmoid colon and rectum. 

(Arch Surg 113:446-453, 1978) 


i geo e of the large bowel is now diagnosed in 
the United States in approximately 100,000 individ- 
uals yearly. Occurring almost equally in both sexes, it is 
second in incidence only to skin cancer. Approximately 
50,000 individuals die of this disease annually, a figure 
close to 50% of initially diagnosed cases.' Although a five- 
year survival rate of 71% is expected when the disease 
process is treated initially as a localized process, only 43% 
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of the patients with regional lymphatic spread survive for 
five years. 

Early diagnosis, publie education, improved operative 
management, and adjunctive measures have all con- 
tributed to improved management. However, survival 
rates have not improved to a measurable extent in the past 
three decades. To our knowledge, surgery represents the 
only known means to cure any but the earliest or most 
superficial colon-rectal carcinoma. It would seem that 
improvements in survival and clinical management will 
depend on measures combined with optimal operative 
treatment. 

Although improving survival rates is a highly note- 
worthy goal, we have directed our efforts principally to 
reducing one of the severe manifestations confronting 
many patients with cancer that arises in the rectum and 
rectosigmoid. This concerns local recurrence in the pelvic 
and perineal areas after definitive surgery. 

A regional adjunctive approach in management of 
sigmoid colon and rectal carcinoma is applicable to a 
majority of patients since 65% to 70% of large-bowel 
cancers are expected to occur in this segment. In addition, 
separate studies indicate that local recurrence is greater 
for neoplasms arising below the peritoneal reflection than 
above this level and they increase with closer proximity to 
the anal margin. The extensive network of veins and 
nerves in this region, the lack of a peritoneal barrier below 
the peritoneal reflection, and the frequent finding of an 
advanced tumor in a rigid pelvis are factors that may be 
responsible for the higher incidence of local recurrences 
observed in this area. Local recurrence is reported to be as 
high as 23% to 34% for neoplasms arising below the 
peritoneal reflection as compared with 3.6% to 10.8% when 
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above this level.* Distant disease, not ordinarily amenable 
to regiona. treatment measures, may also be seen at the 
time of local recurrence. Nevertheless, some patients have 
only recurrence of local disease accompanied by pain, 
impaired urinary bladder function, and obstruction. 

The use of radiotherapy in the management of carci- 
noma of the sigmoid and rectosigmoid colon is not new 
although this approach has been explored most actively in 
the past two decades. High-dose techniques in radio- 
therapy have served to promote the usefulness of 
combining this modality with surgery. In a preliminary 
study, Allen and Fletcher* found no local recurrence in 50 
patients treated in the preoperative period using 5,000 
rads. Smaller doses, such as 2,000 to 2,500 rads given prior 
to abdominoperineal resection, have yielded only slight 
improvement in the survival rate from cancer in compara- 
ble patients. From a ten-year experience, Stearns and 
eolleagues* concluded that preoperative radiotherapy using 
low doses (about 2,000 rads) was of doubtful benefit. They 
did not observe a difference in the local recurrence rate in 
patients without regional metastases, although in patients 
with regional metastases the incidence of local recurrence 
with preoperative radiotherapy was lower than in control 
subjects. 

In this study, we have used radiotherapy in the postoper- 
ative period to reduce the potential for local recurrence of 
carcinoma ef the sigmoid and rectosigmoid colon. For this 
purpose, a dose of about 5,000 rads delivered in a period of 
six weeks was considered essential to eradicate subclinical 
disease after definitive surgical treatment.' 


PATIENTS AND METHODS 


Candidates for adjunctive radiotherapy included patients who 
had resectable lesions that penetrated the entire bowel wall and/ 
or metastatic disease of the regional lymph nodes. Patients with 
detectable distant metastases at the time of surgery and residual 
local disease were not selected for this program. For comparison 
purposes, the case reports of patients treated at the University of 
Texas System Cancer Center, M. D. Anderson Hospital and Tumor 
Institute sinee 1969 by surgery alone or surgery combined with 
chemotherapy or chemoimmunotherapy were analyzed. 

Sixty-two patients were treated by radiotherapy beginning 
three to eight weeks after a definitive operative procedure. 
Abdominoperineal resection and anterior resection of the sigmoid 
colon-rectum were most commonly used. A Hartman procedure, 
local excision, and posterior exenteration were done for a small 
number of patients. 

The extent of the carcinomatous process in the patients included 
in this study was determined by a review of resected surgical 
specimens. Thirty-eight of the 62 patients had metastatic disease 
in regional lymph nodes, whereas 59 subjects had disease 
extending into pericolic fat or adventitia. With only a few 
exceptions, patients had their initial surgical treatment at M. D. 
Anderson Hospital. 

Radiotherapy after abdominoperineal resection was usually 
given in 25 fractions through anteroposterior fields, using 25 
million V roentgen rays to deliver a midline dose of 4,500 rads.* At 
present, the upper-field margin varies, but is commonly at the L-5 
to S-1 level, whereas the lower margin includes the perineal 
wound. Thereafter, an additional 1,000 rads maximum dose in four 
fractions is delivered through a perineal field using cobalt 60. 
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After anterior resection, a midline dose of 4,500 rads was also 
given through anteroposterior fields in 25 fractions using 25 
million V roentgen rays. Although the upper-field margin was 
similar to that after abdominoperineal resection, the lower margin 
was usually defined by the inferior border of the obturator 
foramen. After completion of this course, a central midline dose of 
600 rads in four fractions was delivered using a reduced posterior 
field or opposed lateral fields. 

Certain patients with large but resectable tumors had areas in 
which recurrent disease was considered most likely to develop. 
These areas were marked by surgical clips. In the initial part of 
this program, 12 patients were treated with extended fields. Of 
these, eight were extended to include L-4 and four were extended 
to L-2. The remaining 50 patients had fields confined to the pelvis, 
a practice that is now routine. 

It must be emphasized that the actual techniques to be used 
should be varied depending on the types of machines available, the 
anatomy of the patient, and the location of the tumor. Most 
notably, opposed anteroposterior fields may not be adequate for 
lower-energy linear accelerators or "Co machines. 


RESULTS 


Patients in this analysis of combined surgery and radio- 
therapy include those entering the study periodically 
during a period of 48 months, with a median follow-up 
period of approximately 34 months. The series of 168 
patients who did not receive postoperative radiotherapy 
were treated between 1969 and 1975. 


Pathological Staging 


Pathological staging of surgical specimens was done 
according to a system representing a modification of that 
proposed by Astler and Coller.* For our purposes, the 
depth of invasion was designated by numbers (1 to 4) and 
the absence or presence of regional lymph node metastasis 
was indicated by the letters A or B, respectively (Fig 1). 
Three patients had tumors with invasion into bowel-wall 
muscle associated, however, with positive regional lymph 
nodes (Fig 1, 2B). Eighteen patients had tumors extending 
through the entire bowel wall but without regional lymph 
node involvement (Fig 1, 3A). The largest group, 33 
patients, had lesions extending through the entire bowel 
wall plus metastatic disease to adjacent regional lymph 
nodes (Fig 1, 3B). Eight patients had careinomatous exten- 
sion into adjacent organs (Fig 1, 4A), two of which were 
also associated with invasion of regional lymph nodes (Fig 
1, 4B). 


Local Control 


Local control of disease has been accomplished in 57 of 
the 62 patients treated with adjuvant radiotherapy, thus 
giving a control rate of 92% in this preliminary evaluation. 
The status of patients (N — 62) after surgery and after 
receiving adjunctive radiotherapy for sigmoid colon-rectal 
carcinoma was as follows (median follow-up period, 34 
months): 


Current clinical status 


No evidence disease 49 
Pelvic area controlled 57 
Metastatic disease 13 
Expired—cancer 7 
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Fig 1.—Staging of localized large-bowel carcinoma was 
performed using depth of invasion and is indicated by number (1 


to 4) and by absence (A) or presence (B) of disease in regional 
lymph nodes. | 


Fig 2.—Local control of disease in pelvis is expressed by actuarial 
Kaplan-Meier plots for patients with stage 2B disease. 
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Fig 3.—Local control of disease in pelvis is expressed by actuarial 
Kaplan-Meier plots for patients with stage 3A disease. 


Fig 4.—Local control of disease in pelvis is expressed by actuarial 


Kaplan-Meier plots for patients with stage 3B disease. 
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Fig 5.—Local control of disease in pelvis is expressed by actuarial 
Kaplan-Meier plots for patients with stage 4A-4B (combined) 
disease. 


Fig 6.—Patients showing no evidence of disease are recorded by 
actuarial Kaplan-Meier plots for stage 3B disease. 
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Fig 7.—Patients showing no evidence of disease are recorded by 
actuarial Kaplan-Meier plots for stage 4A-4B (combined) disease. 
Differences between patients treated by surgery and surgery plus 
radiotherapy are noticeable in stage 4A-4B group. 


Fig 8.—Lateral view of lower abdomen and pelvis with contrast 
barium in small bowel. Small bowel occupies space anterior to 
sacrum in pelvis. Surgical clips indicate lateral and distal sacral 
extent of surgical resection. 
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Recurrence of carcinoma occurred in the radiotherapy 
treatment field in five patients. All five patients had 
lesions extending through the entire bowel wall, three had 
metastatic disease in regional lymph nodes, and one had 
direct tumor extension to adjacent organs at the time of 
initial surgery. In the comparison group during this period 
of observation, local control was achieved in 121 of 164 
patients (73%). 

Local regional control expressed in Kaplan-Meier plots” 
is shown in Fig 2 through 5. For this compilation, patients 
with stage 4A and 4B disease were plotted as a single 
group because of the relatively smaller number of subjects 
eligible for curative treatment with this extent of disease 
(Fig 5). Although the adjuvant radiotherapy groups 
required further follow-up, each group showed an 
improved local control. 


Recurrence of Disease 


Development of metastatic disease was only reported for 
the largest group of patients included in this preliminary 
report. In a total of 33 patients designated stage 3B, ie, full 
bowel-wall penetration and involved regional lymph nodes, 
distant disease developed in seven patients and local 
recurrence without evidence of distant spread developed in 
one; the total recurrence rate was 24% (Fig 6). In the 
control series, 27 of 52 patients (52%) had recurrence of 
bowel cancer develop. Although these data might appear to 
favor the adjuvant radiotherapy group, this conclusion is 
not valid as shown by the Kaplan-Meier plots (Fig 6). 
Similar plots for patients with stage 4A and 4B, however, 
suggest that disease-free survival may be improved in 
these patients in whom the disease has invaded adjacent 
organs (Fig 7). 


Complications of Adjunctive Radiotherapy 


''he use of radiotherapy combined with the surgical. 


management of rectal and rectosigmoid carcinoma was 
predictably associated with certain complications. A goal 
of this study included an evaluation of the extent of 
problems associated with using this treatment modality. 
The major complication associated with adjunctive radio- 
therapy has been radiation enteritis and associated small- 
bowel dysfunction, including obstruction. Inasmuch as 
radiotherapy is a regional therapeutic measure, it is antic- 
ipated that small bowel occupying the pelvis will be in the 
treatment field (Fig 8). 

In our experience, seven patients had symptoms develop 
that were primarily accountable to radiation. A total of 


eight surgical procedures were performed for different 


causes including bowel obstruction due to adhesions, radi- 
ation enteritis, or bowel stricture, bowel necrosis, and 


fistula formation. One death is indirectly attributable to 


this inanagement. Two additional patients have chronic 
radiation enteritis. 

Complications related to adjuvant radiotherapy were 
primarily encountered in patients receiving 4,000 to 4,600 
rads to fields extending cephalad to the level of L-4 or L-2 
in addition to a boost dose to the pelvis through perineal or 
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anteroposterior portals. The single patient mortality 
occurred after treatment to a field extending to near the 
top of L-2. Radiation-damaged bowel was unsuitable for 
intestinal bypass procedures and perforation and periton- 
itis developed. The incidence of complications (4/12) from 
treatment to extended fields was too high and, therefore, 
we have elected to confine adjunctive radiotherapy to the 
pelvis. | 

Radiation cystitis and associated transient hematuria 
developed in three patients who responded favorably to 
conservative measures. Proctitis of a minimal and tran- 
sient nature developed in two patients. No cutaneous or 
perineal wound complication developed in patients treated 
with radiotherapy. 

Inasmuch as complications represent an important 
factor in this combined modality program, several prac- 
tices that may serve to avert this problem can be imple- 
mented. Abdominoperineal procedures include complete 
closure of the peritoneum in the pelvis after excision of the 
surgical specimen. Retroperitoneal suction catheters 
placed in the distal presacral region are exteriorized to 
each buttock lateral to the midline. Although this 
maneuver maximizes the intrapelvic space in continuity 
with the peritoneal cavity, and perhaps has greater access 
for the small intestine, it should also serve to minimize 
fixation of the small bowel to the pelvic floor. Closure of 
the pelvie peritoneum is also done for anterior resection 
procedures, expecting that this will decrease adherence of 
small intestine to this area. 

Although these technical considerations may be benefi- 


cial in preventing complications arising from the use of 


radiotherapy, features relating directly to the latter are 
most important. Extended radiotherapy outside the pelvis 
is considered inadvisable when administered in the range 
of 4,500 to 5,000 rads. Since experience at this institution 
indicates that this dose is required to eradicate subclinical 
carcinoma, we have not elected to use lower doses in 
extended fields. The major goal of this program is to 
reduce or eliminate local recurring bowel cancer and this 
can be most safely achieved with radiotherapy fields 
confined to the principal areas of potential recurrence. 
Radiation enteritis is managed initially by dietary 
modifications and other nonoperative measures. Patients 
demonstrating partial obstruction are subjected to small- 
intestine roentgenographic studies using thin barium. This 
affords an assessment of the site, length, and degree of 
small-bowel injury. Although surgical treatment is usually 
temporized, a prior roentgenographic evaluation will 
suggest an optimal segment for performance of a bypass 
procedure. This usually involves an enteroenterostomy or 
enterocolostomy. It is highly recommended that the 
diseased segment in the pelvis not be mobilized or resected 
because of friability and the possibility of bowel injury. It 
is preferable to perform a side-to-side bypass procedure 
using healthy-appearing intestinal segments that are 
proximal and distal to the diseased area. Nutritional and 
other supportive measures will contribute to a satisfactory 
outcome when surgical intervention is required in the 
management of complications due to radiation enteritis. 
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COMMENT 


An appraisal of adjunctive measures to combine with the 
surgical management of carcinoma of the large bowel 
indicates that progress by this approach will not be easily 
achieved. The major problem, development of metastatic 
disease, would seem to be optimally dealt with by systemic 
measures. Currently, studies are in progress that attempt 
conventional and new modalities for this purpose, 
including multiagent chemotherapy and immunotherapy. 
In addition, surgical techniques have been described that 
provide the best possible means for curative resections and 
minimizing potential for local recurrence. These surgical 
measures are extremely important and warrant routine 
use in clinical practice. 

The present study should not be interpreted in any 
manner as a potential alternative to sound surgical 
concepts of management for large-bowel cancer. Adjunc- 
tive radiotherapy should be considered as a potential 
additive to our present means of surgical treatment 
whether it is used preoperatively or postoperatively. 
Adjunctive radiotherapy has favorable influence in the 
somewhat restricted but important goal of reducing local 
recurrence of rectal and rectosigmoid carcinoma. However, 
its optimal use requires further analysis of its benefit 
relative to its disadvantages (weeks of treatment and an 
increase in complications). 

The random study in the National Veterans Administra- 
tion described a definite benefit for patients undergoing 
preoperative radiotherapy and abdominoperineal resec- 
tion." This advantage was observed in regards to a five- 
year survival and the incidence of distant metastases as 
well as for local control. 

Prophylactic measures to prevent local recurrence and 
increase survival will necessarily be associated with some 
complications, especially when technical factors in the 
radiotherapy are being optimized. It is necessary that the 
advantage of decreased pelvic recurrences in patients 
undergoing curative surgery is not impaired by a high 
incidence of radiation enteritis or other complications 
related to this combined management. We have observed 
that a dose of about 5,000 rads in 25 to 30 fractions is 
necessary for control of subclinical colon carcinoma after 
curative surgery; however, intestinal complications in- 
crease in frequency when large fields are used. 

The margin between effective doses of radiotherapy and 
doses leading to complications may be narrow. Conse- 
quently, optimal techniques need to be developed for 
combining radiotherapy and surgery. 


This investigation was supported in part by grant CA 6296 from the 
Department of Health, Education, and Welfare, National Cancer Insti- 
tute. 

Figure 1 is reproduced with permission from the International Journal of 
Radiation, Oncology, Biology, and Physics (2:1069-1074, 1977), Withers and 
Romsdahl, title C. 
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Discussion 


ELLIOT PRAGER, MD, Santa Barbara, Calif: Let me state my bias 
at the very beginning and say that I have used postoperative 
radiation for patients with carcinoma of the rectum and lower 
sigmoid colon for the last three years. I have done so in selected 
cases and have done so without any certain knowledge as to its 
efficacy. Since certain knowledge is what we strive for, let me 
offer these criticisms. 

Although this article leaves no doubt in terms of local recur- 
rence, we are told nothing of the survival of either the irradiated 
group or the control group. Survival is the yardstick for any 
therapeutic modiality in cancer, and I believe this information is 
vital. 

We are familiar with the Veterans Administration (V A) studies 
that reported an increased survival in adenocarcinoma of the 
rectum with preoperative irradiation followed by abdominoperi- 
neal resection. There are studies now in progress to further refine 
the indications for preoperative radiation alone and also in 
combination with chemotherapy. Preoperative management 
therapy is frequently less acceptable to patients than postopera- 
tive treatment. It would be important to know if postoperative 
radiation can afford the same survival as preoperative treatment. 
What I would like to see, therefore, would be a prospective 
randomized study to answer these questions. Since the act of 
suggesting is almost an effortless one, I would propose ^lso that 
this study include postoperative chemotherapy as weli as radi- 
ation. 

I would also suggest that the histological condition of the tumor 
be recorded. Dr Corman presented the experience from the Lahey 
Clinic two years ago, and in their series the single most important 
factor influencing local recurrence was tumor differentiation. 

I strongly agree with the statements in the article by the 
authors that in order to decrease radiation enteritis it is advanta- 
geous to prevent small-bowel access to the pelvis. I take issue, 
however, with the placement of drains and reperitonealization in 
association with low anterior resection. Both, I believe, jeopardize 
the anastomosis. A simple way of excluding the small bowel and 
protecting the anastomosis is to create an omental pedicle by 
detaching it from left to right. This can then be placed in the pelvis 
and around the anastomosis. 
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Let me end my remarks by saying that I, too, give limited 
postoperative radiation to those patients with node involvement or 
with an involvement by the tumor of the full thickness of the 
bowel wall. One must wonder what the efficacy of radiation would 
be in lesions that are not completely penetrating. 

EDWARD A. DaInko, MD, San Bernardino, Calif: This article, a 
potential advance in cancer therapy is however, a preliminary 
report. I would like to emphasize two points. First, the controls 
were followed for four years longer and not at random, the current 
study being done only since 1978. It will take some time before 
they will have the adequate follow-up to compare with the controls. 
Second, I should emphasize that these are a selected group of 
patients. Patients who had cancer extending into the peritoneum, 
liver, or elsewhere were excluded. 

I think that in view of the fact that we have to limit our selection 
of cases for irradiation vs the potential radiation complications, ie, 
both enteritis and cystitis, we probably will end up having to 
further select these cases. The complications of radiation enteritis 
is a dreaded one that demands our utmost attention. 

I would like to ask the authors about the controls. Which of the 
27% (local recurrences) were symptomatic, if they were all treated, 
and if so, how were they treated. What were the results of the 
treatment? 

One comment regarding the surgical approach that the authors 
made about avoiding disturbance of the disease in the pelvis is 
quite appropriate. We handle this by resection of the radiation 
enteritis disease only if it is mobile. If it is fixed into the pelvis 
because of such complications as perforation, abscess, and fistula, 
we divide the bowel proximally so as to defunctionalize it and 
anastomose healthy bowel to healthy colon above the irradiated 
field, thus exteriorizing the distal section of the involved intes- 
tine. 

GEORGE JULER, MD, Long Beach, Calif: The Long Beach VA 
Hospital has been a participant in the VA Cooperative Study in 
the prospective randomized evaluation of the effect of preopera- 
tive radiation on colorectal cancers since 1964 as the authors have 
mentioned. 

In this first clinical trial, we did not note any appreciable 
benefit in all the cases reported by the VA study, including the 
lesions in the sigmoid colon. However, when the lesions below the 
10-em level were sorted out and evaluated, there was an apprecia- 
ble benefit to be gained. 

There was very little difference in the five-year survival rate in 
the overall group of 700 patients who were randomized to study. 
However, the benefits of preoperative radiation appear in 305 
patients who had abdominoperineal (AP) resections. You will 
notice that there was a 1396 advantage in five-year survival in 
those patients receiving preoperative radiation. 

This advantage we assumed to be due to a lowered incidence of 
positive lymph nodes in the resected specimens of the Duke's C 
cases undergoing AP resections (treated, 24% vs controls, 38%). 
For comparison, you can see other nonrandomized studies showing 
a lower incidence of positive nodes in the resected specimens. 

To test our assumption that this was indeed a true benefit of 
preoperative radiation therapy, we started the second phase of 
this study in 1970 using a larger roentgen ray dosage of 3,150 rads 
over a ten-day period rather than 2,500 rads. We thought that this 
larger dosage was not particularly harmful and we could operate 
immediately after completion of treatment. 

At the three-year level in this second study, we now have 165 
patients to analyze. Here again we do show a benefit in the treated 
patients, 62% survival for treated patients and 58% for controls. 
Again, the lymph nodes in the resected specimens decreased in 
number in the treated patients (85%) vs the controls (41%). 

I would like to emphasize that the follow-up on these patients is 
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very important since the survival curves do not tend to diverge 
until the three-year period is reached. This, we believe is very 
important. The curves in the second trial at three years are very 
comparable to the survival curves in the first clinical trial. 

I would like to ask the authors if they plan to initiate a random 
prospective study in the postoperative radiation treatment of 
these patients? We are dealing with essentially palliative treat- 
ment for rectal cancer since only 40% of these patients receive 
curative therapy and there is a great need to try to do something 
for 60% of the patients who have extended disease and recur- 
rences. We need studies to document the benefits of multidiscipli- 
nary modes of therapy. 

JEROME J. DE Cosse, MD, Milwaukee: Judging from this article, 
it is predictable that postoperative radiation therapy will become 
much more frequently used for large bowel cancer. 

The VA studies of preoperative radiation therapy are very 
persuasive, indicating an additive effect from adjuvant radi- 
ation. 

Unfortunately, there are a number of liabilities to preoperative 
radiation therapy that have made it unpopular with surgeons. 
Anyone who has operated on rectal tumors will recognize that 
what may seem fixed in the office is often mobile at the operating 
table. Hence, lesions that may be graded as Duke's C in the office 
often turn out to be more optimistic at the time of operation. 

Postoperative radiation therapy will allow pathological staging 
that will identify the Duke's A tumors that do not need radiation 
therapy, and then allow radiation to be given to the group that can 
benefit from therapy. 

A second defect of preoperative radiation is that there are some 
rectal cancer tumors on which one can perform a low anterior 
resection. After preoperative radiation therapy, one would be 
reluctant to do that, and certainly would not do it without at least a 
complementary colostomy. On the other hand, one can carry out a 
more precise and safer lower rectal anastomosis if radiation 
therapy has not been given. 

Finally, to my knowledge there are presently six large coopera- 
tive group studies on adjuvant radiation therapy. An important 
study is being performed by the National Surgical Breast Group 
that has initiated a study of postoperative radiation therapy. The 
study began about the first of September and includes randomiza- 
tion for radiation therapy and also postoperative adjuvant chemo- 
therapy. 

DR RoMSDAHL: In regard to the comments by Dr Prager, it would 
be of tremendous value if an evaluation of the histological 
condition would identify those patients in whom local recurrence is 
most likely to develop. We have not used histological criteria, such 
as the degree of differentiation or cellular pattern, as a feature to 
correlate with survival, disease-free interval, or local recurrence. 
However, this possibility should not be excluded and I certainly 
would encourage surgeons to enlist the help of pathologists in their 
hospitals or institutions to evaluate this particular aspect of colon 
and rectal carcinoma. 

The practice of using an omental pedicle for placement in the 
pelvis has not been practiced in our series of patients. However, it 
seems an entirely reasonable thing to do as a measure to reduce 
fixation of bowel deep in the pelvis after either abdominoperineal 
resection or anterior resection of the rectosigmoid region. 
Providing this was successful, postoperative radiotherapy would 
conceivably be less likely to result in radiation injury to a fixed 
segment of the small bowel in the pelvis. 

Dr Dainko inquired as to what percent of patients with local 
recurrence are expected to have symptoms in the pelvic region. 
This is indeed an important consideration inasmuch as postopera- 
tive radiotherapy to the pelvis is primarily to reduce local recur- 
rence and may well not have an effect on ultimate disease outside 
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the pelvis oron survival. Although I do not have a precise figure on 
this subject, it is my impression that one third to one fourth of the 
patients with local or pelvic recurrence will have substantial 
symptoms. The relevance of preventing local recurrence in the 
pelvis after surgery for rectosigmoid and rectal carcinoma may 
not relate as much to the frequency of substantially symptomatic 
patients, although this is important, as to the severe disability and 
difficulty in managing those in whom such a complication of their 
disease develops. 

As Dr Dainko pointed out, and we agree, local recurrence in the 
pelvis may not be symptomatic and metastatic disease in other 
areas represents the most important problem to be dealt with. In 
reviewing data from our control series, which was not presented 
today, it was found that approximately 5% of all patients who had 
recurrence of colorectal cancer had disease confined only to the 
pelvie region and without evidence of distant metastases. Conse- 
quently, it is reasonable to recognize that recurrence in the pelvis 
without evidence of disease in remote areas will eventually 
develop in certain patients. This subset, then, would show the 
greatest benefit of those measures successful in preventing local 
recurrence since this could affect survival. 

The VA study has been carried out extremely well and ranks as 
an outstanding contribution on this subject. Our study should be 
recognized as much smaller in scope and number than theirs. 
Second, the doses of radiotherapy in their study were of lesser 
magnitude than used in our patients. The final optimal dose for 
this type of management, if such proves to be of therapeutic value, 
will need to be determined in further studies. 

We have not performed a randomized study since, at this stage, 
it has seemed reasonable to identify multiple factors such as 


radiation dose and fields, best sources of radiation energy sources, 
technical factors in performance of surgery, and relative incidence 
of complications relating to their combined modality approach in 
managment. À randomized study will, in all probability, need to be 
done and this should be initiated in the near future. 

We have elected to use postoperative radiotherapy instead of 
preoperative radiotherapy since this sequence is most likely to 
allow us to determine the probability of local recurrence and also 
detect possible spread to the liver or other metastatic sites at the 
time management is initiated. However, preoperative radio- 
therapy could possibly be equally or more beneficial in the total 
evaluation. We are aware that preoperative radiotherapy has been 
helpful in extremely advanced lesions, in some of which an initial 
surgical approach would not have been deemed feasible. 

Finally, I should indicate that there are complications associated 
with the use of radiotherapy as reflected in our study. It is our goal 
to assess the number and severity of complications and weigh this 
against real or potential therapeutic benefits. 

Initially, we used extended radiotherapy fields in 12 patients 
and experienced complications in four of them. The last 50 
patients have been treated with radiation fields confined to the 
pelvis and complications have, thus far, occurred in three of these 
patients. Consequently, in the dose range we use, radiation must 
be confined to the pelvic area. A total of eight surgical procedures 
were required in five of our 62 patients in whom radiation 
enteritis developed. One death occurred in a patient treated to the 
level of L-2, this was a result of radiation necrosis and sepsis. 
Cystitis and proctitis developed in several patients, but these have 
been of a minimal symptomatie nature and provided no particular 
problem in managment. 


CORRECTION 


Figure Printed Upside Down.—In the article titled “Determinants of Atherosclerosis 


Progression and Regression,” published in the January ARCHIVES (113:76-79, 1978) 


, 


Figure 2 was printed upside down. The figure is positioned correctly below along with 


the legend. 





Fig 2.—Example of atherosclerosis regression in 
femoral artery of 41-year-old man. Left, Angiogram 
made in June 1974. Right, Angiogram made in March 
1976. Arrows indicate site of observed lesion regres- 
sion. 
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A Critical Evaluation of the Duhamel 
Operation for Hirschsprung’s Disease 


Jay L. Grosfeld, MD; Thomas V. N. Ballantine, MD; John F. Csiesko, MD 


e Eighty-nine patients with Hirschsprung’s disease were 
treated from 1972 to 1977. Of the patients, 70 were boys, 85 were 
the result of full-term pregnancy, and four had Down's syndrome. 
There were 23 children, 32 infants, and 34 neonates including 
seven (2096) with enterocolitis. Early mortality was 8.8% in 
neonates and 396 in infants. After initial diversion (colostomy or 
enterostomy), 66 patients had “classic” (ten), modified (52), or 
"long" (four) Duhamel pull-through procedures at age 1 year. 
Operative mortality was zero. Three late deaths occurred; two of 
them were mongols. 

Fecaloma occurred in eight of ten classic cases that required 
revision. Postoperative enterocolitis occurred in three of four 
long procedures done for total colonic aganglionosis. The 
modified Duhamel procedure was associated with a low compli- 
cation rate and good function. There were no instances of 
anastomotic leak, anal stricture, or genitourinary problems. 
These data indicate that the modified Duhamel operation is a 
highly acceptable procedure in the management of Hirsch- 
sprung's disease. 

(Arch Surg 113:454-460, 1978) 


he first successful definitive operation for Hirsch- 

sprung's disease was described by Swenson and Bill in 
1948.' This abdominoperineal rectosigmoidectomy is time 
consuming, requires tedious and meticulous extensive 
pelvic dissection, is of great magnitude, and over the years 
has been associated with a number of serious complications 
even in the most capable hands.*? The Swenson operation 
has been subsequently modified by Duhamel* of Paris and 
Soave of Genoa.’ The Duhamel procedure (rectorectal pull- 
through) has been further modified by Grob et al’ and 
Martin and Altemeier,’ and improvements in Soave's oper- 
ation (endorectal pull-through) were implemented by 
Boley.* Each of these procedures is considered an "accept- 
able" operation and all have their advocates in the surgical 
community. 

The purpose of this article is twofold: first, to review the 
clinical course of 89 infants and children with Hirsch- 
sprung's disease seen over a five-year period at a single 
pediatrie center, and second, to critically evaluate the 
Duhamel operation as a definitive procedure in their 
care. 
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PATIENTS AND METHOD 


Eighty-nine infants and children with Hirschsprung's disease 
were treated at the James Whitcomb Riley Hospital for Children, 
Indianapolis from August 1972 to August 1977. Seventy (78.6%) 
patients were boys and 19 (21.4%) were girls. Eighty-one were 
white and eight were black. Eighty-five babies were the result of 
full-term pregnancies and four were small for gestational age. 
Associated anomalies occurred in eight cases, a positive family 
history for Hirschsprung’s disease was noted in four cases, and 
four infants had Down's syndrome. Patients were placed into 
three groups according to their age at diagnosis: neonates (0 to 21 
days), infants (22 days to 2 years), and children (2 to 18 years). At 
the time of diagnosis, 34 patients were neonates (38.2%), 32 were 
infants (35.9%), and 23 were children (25.9%) (Fig 1). The symp- 
toms included failure to pass meconium in the first 24 hours of life 
in 90% of the patients, abdominal distention in 92%, constipation 
in 80%, and bilious vomiting in 75%. Five patients had the 
meconium plug syndrome. In the neonatal group, seven patients 
(20%) had enterocolitis, and three (8%) had colon perforation (Fig 
2). Older children frequently had severe constipation and failure to 
thrive. On rectal examination, neonates and infants had a “tight” 
anal sphincter and empty rectal ampulla. Older children, however, 
occasionally had fecal material in the rectal ampulla on digital 
examination. The level of aganglionosis involved the rectum and 
the sigmoid colon in 72 cases (81%), was proximal to the splenic 


Fig 1.—Bar graph illustrates age at time of diagnosis in 89 patients 
with Hirschsprung’s disease including 34 neonates (0 to 21 days), 
32 infants (22 days to 2 years), and 23 children (more than 2 
years). 
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Fig 3.—Level of aganglionosis in 89 
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patients with Hirschsprung's disease. Note 
that in 10% of cases, there was extended 
aganglionosis, whereas 9% had involve- 
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Fig 2.—Clinical findings demonstrate that most patients with Hirschsprung's disease fail 
to pass meconium in first 24 hours of life (9096) and have abdominal distention (9296) 
constipation (8096), and bilious vomiting (7096). 





Fig 4.—Left, Plain abdominal roentgenogram of distended intestine in a 4-day-old infant. 
Right, Barium enema was nondiagnostic in this age group. 
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Fig 5.—Sixty-six patients underwent Duhamel operations: classic 
retrorectal procedure in ten (top left), modified procedure in 52 
(top right), and "long" -Duhamel procedure in four infants with 
total colonic aganglionosis (bottom). Stippled areas with minus 
(—) signs represent retained aganglionic bowel. Clear bowel with 
plus (+) signs is normally innervated bowel. 


flexure in nine (10%), and extended into the small intestine in 
eight (9%) (Fig 3). 

Diagnosis was achieved by full-thickness rectal biopsy in 78 
patients, submucosal suction biopsy in eight, and at laparotomy in 
three. Findings from barium enema were usually normal in 
neonates, but were diagnostic in infants and older children (eg, 
narrow caliber transition zone) (Fig 4). In babies with total colonie 
aganglionosis (TCA), the constrast study showed a foreshortened 
colon frequently associated with a comma-shaped sigmoid. 

Seventy-six patients had initial proximal diversion (right trans- 
verse colostomy or enterostomy) followed at age 12 to 15 months 
by a modified Duhamel pull-through procedure in 52 cases, a 
classic Duhamel operation in ten, and a "long" Duhamel procedure 
(including the descending colon) in four with TCA (Fig 5). In most 
cases, the modified Duhamel procedure was performed using 
Martin's techniques," * which divide the entire colorectal spur and 
anastomose the upper part of the aganglionic rectal pouch to the 
anterior wall of the normal bowel. Division of the spur was usually 
accomplished by using an autostapling device (gastrointestinal 
anastomosis instrument) as advocated by Steichen et al^" The 
transverse colostomy was left intact in most eases and was usually 
closed four to six weeks later. The exceptions included patients 
with extensive aganglionosis in whom the colostomy site often had 
to be taken down and used for the pull through. Six infants are 
awaiting a definitive operation whereas three neonates (two with 
TCA) and one infant died after initial diversion. Two of the 
neonates who died were previously operated on for intestinal 
obstruetion at other centers with "no source" of obstruction 
found. 

In eight of ten patients with classic Duhamel procedures, a 
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Fig 6.—Fecalomas developed in the retained aganglionic rectal 
pouch in eight of ten patients with classic Duhamel procedures 
(left). Patients' condition were corrected by transanal division of 
colorectal spur (right). 


Complications After Duhamel's Operation for 
Hirschsprung's Disease 


Complications No. of Cases 
Fecaloma syndrome (classic Duhamel operation) 8 


Episodic constipation 7 
Enterocolitis 6* 


Intestinal obstruction 
Wound infection 


Fecal soiling 


Fistula-in-ano 





*Three patients had total colonic aganglionosis. 


fecaloma subsequently developed in the retained aganglionic 
pouch whieh is characterized by constipation and soiling. These 
patients required a transanal division of the persistent colorectal 
spur (Fig 6). All but one have subsequently remained asympto- 
matic. Three of 66 patients (4.5%) with Duhamel procedures had 
some fecal staining and poor control; seven patients (10%) have 
episodic constipation. Postoperative enterocolitis occurred in six 
patients. Three of four patients with TCA who were treated by 
long Duhamel procedures" required subsequent sphincterotomy 
for severe enterocolitis thus requiring repeated hospitalizations. 
Wound infections occurred in three, and intestinal obstruction due 
to adhesions occurred in four more patients thus requiring reoper- 
ation. Fistula-in-ano subsequently developed in three patients who 
required fistulectomy (two had TCA) (Table). Anastomotic leak, 
anal stricture, and genitourinary problems were not observed in 
this group of patients. 

Thirteen of the 89 patients had a pull-through operation done 
elsewhere and were referred for treatment of complications. 
Eleven of these patients required revision procedures, six of which 
included second pull-through operations for retained aganglionic 
segments in five of the infants (three were Swenson procedures, 
one was a Soave, and one was a State) and in one infant a Boley 
endorectal pull-through was done at age 7 months in whom the 
anastomosis retracted up to the peritoneal reflection. Sphincterot- 
omy and posterior anomyectomy were done in five additional 
patients with retained aganglionic segments and enterocolitis 
(three were Swenson operations, one was a Duhamel, and one was 
a Soave). Two other cases (both Swenson procedures) were 
managed nonoperatively for constipation and overflow soiling. 

There were seven deaths in the entire group of 89 patients 
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(7.8%). Mortality in the neonatal age group was 8.8% (3/34). The 
causes of death were respiratory insufficiency, peritonitis, and 
pulmonary embolus from a hyperalimentation catheter. Two of 
these neonates had TCA and enterocolitis. Mortality in the infant 
age group was 3% (1/32), with the only death occurring in a 3- 
month-old infant in whom pneumococcal meningitis developed 
during the postcolostomy period. There were no operative deaths 
after pull-through procedures. However, three late deaths did 
occur (3.5%) because of bowel obstruction, enterocolitis, and aspi- 
ration at four, five, and nine months after pull-through, respec- 
tively. Two of these patients had Down's syndrome. 


COMMENT 


Hirschsprung's disease is a neurogenic form of intestinal 
obstruction that still remains a cause of morbidity and 
mortality in neonates. The absence of parasympathetic 
ganglion cells in both the myenteric and submucosal 
plexuses of the bowel leads to an inappropriate interplay 
between parasympathetic and sympathetic autonomie 
innervation. This results in poor colonic propulsion in the 
involved bowel segment and an inability to relax the 
internal sphincter. The resultant contracted distal colon 
and persistent spasm at the internal sphincter probably 
contribute to the obstructive nature of this disease. 
Although the true pathophysiology of Hirschsprung's 
disease is probably more complex, special staining 
techniques demonstrating adrenergic overactivity in agan- 
glionie colon and manometric balloon studies substantiate 
the role of the internal sphincter abnormalities in this 
disorder." 

The data in this report are, in some ways, similar to 
previous observations at other centers. In a review of 501 
patients with Hirschsprung’s disease, Swenson and asso- 
ciates™ observed a male preponderance (80%), full-term 
infants (95%), a familial occurrence (7.8%), and an 
increased incidence of Down’s syndrome (3.2%). Boley and 
Kleinhaus? surveyed 1,196 cases from the members of the 
Surgical Section of the American Academy of Pediatrics 
and reported almost identical findings. In the latter study, 
if the level of aganglionosis extended into the small bowel, 
a slight increase in the number of girls (30%) was seen.’ In 
the present report, as in other reviews, the diagnosis was 
frequently suggested if the neonate failed to pass 
meconium in the first 24 hours of life (90%). This single 
simple observation that can be made by anyone working in 
a newborn nursery unfortunately often goes unnoticed. 
This is emphasized by the fact that there was a delay in 
diagnosis (eg, after the neonatal period) in more than 60% 
of the cases. The frequent association of bilious vomiting 
and abdominal distention in Hirschsprung’s disease are 
other “cardinal signs” of neonatal alimentary tract 
obstruction and should suggest the presence of a low 
intestinal obstruction. Although perforation is uncom- 
mon, the incidence of enterocolitis increases substantially 
with delay in diagnosis. 

The enterocolitis of Hirschsprung’s disease is a poorly 
understood and complex problem that is associated with 
abdominal distention, fever, and diarrhea (explosive 
watery green stool) and that leads to dehydration, shock, 
and occasionally death.* Partial obstruction related to a 
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tight anal sphincter is throught to play a role in this 
disorder. The incidence of enterocolitis is greatest in the 
neonatal period, it decreases after 6 months of age, and 
becomes less of a problem in the older child. Enterocolitis is 
more frequently observed in patients with extended agan- 
glionosis or TCA.* Neonates with enterocolitis have an 
increased mortality, and the survivors run a greater risk of 
recurrent enterocolitis after both colostomy and pull- 
through operations. 

Boley and Kleinhaus* document an overall incidence of 
enterocolitis in 15% of the patients of all ages with 
Hirschsprung’s disease and a 24% incidence noted in the 
first three months of life. Swenson et al? also reported a 
24% incidence of enterocolitis in neonates. There was a 20% 
incidence in the present study. The reported mortality 
associated with neonatal enterocolitis is from 30% to 
9975.* 5 The mortality from all causes is the greatest in the 
youngest patients. Leenders et al reported a 29% 
mortality in 81 patients with Hirschsprung's disease that 
was diagnosed in the first six months of life. In the present 
series, an 8.8% mortality was seen in neonates and a 3% 
mortality was seen in infants thus representing a 
substantial improvement fren previous observations at 
other centers as well as the Academy of Pediatrics 
Survey.^*'* This is probably related to aggressive opera- 
tive management by early diversion and neonatal inten- 
sive care performed in a high-risk newborn facility. 

In attempting to decrease the delays in performing a 
colostomy, some authors suggest that a colostomy be done 
without a confirmatory diagnostic biopsy specimen by 
using the barium enema as a guide. The barium enema in 
a neonate with Hirschsprung’s disease usually appears 
normal, but rarely shows a diagnostic transition zone 
where the narrow aganglionie segment joins the inner- 
vated and dilated proximal obstructed bowel. While a 
normal neonate will discharge barium in 8 to 12 hours after 
a contrast enema, infants with aganglionosis will often 
retain the contrast material for a few days after this 
diagnostic procedure.^ Delayed abdominal roentgeno- . 
grams therefore, are of great value in these cases. The 
presenting symptoms in TCA may easily be mistaken for 
small-bowel obstruction in the critically ill neonate or for 
severe intractible diarrhea in the infant. In instances of 
TCA, the barium enema often shows a foreshortened colon 
of normal caliber with a comma-shaped sigmoid that lacks 
its usual redundancy. The splenic and hepatic flexures are 
poorly developed and the mucosal pattern often shows an 
appearance of colitis.''-'* 

Swenson et al documented a 23% diagnostic error rate 
in barium enema interpretation in the first month of life, a 
12.7% error rate from 1 to 12 months of age, and a 6.5% 
error rate thereafter. We, therefore, perform a diagnostic 
rectal biopsy in most cases. Recent data document that the 
submucosal suction biopsy is almost as accurate as the full- 
thickness rectal biopsy, is easy to perform in neonates, and 
may be done without general anesthesia. The use of rectal 
manometry, although apparently useful as a diagnostic 
tool in older infants and children, is difficult to evaluate in 
the newly born.**:"® 
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After initial diverting colostomy or ileostomy (according 
to the level of aganglionosis), a definitive pull-through 
procedure was done at age 1 year or older. Previous reports 
have demonstrated that attempted early pull-through is 
associated with an increased mortality and a greater 
incidence of enterocolitis.” The Duhamel operation for 
Hirschsprung’s disease obviates the extensive pelvic 
dissection and avoids damage to the sensory fibers of the 
rectum that may be encountered during performance of a 
typical Swenson operation. The Duhamel procedure also 
avoids the mucosal dissection of the rectum required by the 
Soave endorectal pull-through procedure.*^ The major 
disadvantage of the classic Duhamel technique was 
related to the occurrence of a fecaloma in the retained 
rectal pouch.'^'^ Martin's modification of the procedure, 
which completely divides the entire colorectal spur, appears 
to have solved this problem.’ 

A previous concern of many pediatric surgeons was the 
fact that the handles of the long Kocher clamps or modified 
Gross-Mikuliez clamp (as designed by Bill and Donald") 
which were used to crush the spur, extended out of the 
rectum and took a week or more to slough out. Often the 
baby would require immobilization in Bryant's orthopedic 
traction during this time period. Spur division by the use of 
autostapling instruments as advocated by Steichen and 
associates” has obviated these problems. We have not seen 
reformation of the spur or spur granuloma as described by 
Dudgeon et al,? Burrington and Wayne," and Dickinson." 
These observations, however, suggest it is important to 
carefully separate the two edges of the divided spur at 
operation so they do not readhere. In the present report, 
the fecaloma syndrome developed in eight of ten patients 
on whom classic Duhamel operations were performed and 
it was successfully relieved by transanal division of the 
retained colorectal spur by using the autostapling instru- 
ment. The need for this reoperative therapy in these cases 
has led us to abandon the classic Duhamel operation. 

In polling the members of the Surgical Section of the 
American Academy of Pediatries, Boley and Kleinhaus? 
noted that 30% had performed a Duhamel operation, 23% 
used a Swenson procedure, 9% used a Soave procedure, and 
38% used Boley’s modification of the endorectal pull 
through. Dorman et al* in a nonrandomized evaluation of 
60 patients with Hirschsprung’s disease found that the 
Duhamel operation was superior to Swenson’s procedure. 
The latter was associated with a greater morbidity and 
mortality. Reports by Martin and Altemeier,’ Steichen et 
al," Hung,” Soper and Miller,” and Sieber and Kiesewet- 
ter? have all indicated highly satisfactory results using the 
Duhamel operation. The complication rates observed by 
Swenson and associates? after the rectosigmoidectomy pull 
through included a mortality in 3.3%, stricture in 6.2%, 
anastomotic leak in 5% (24 patients of whom six died), 
temporary soiling in 13.3%, and a 16% incidence of entero- 
colitis. l 

All of the procedures recommended for the treatment of 
Hirschsprung's disease are associated with some morbidity 
and mortality. Deodhan et al’* reported a complication rate 
of 65% and a mortality of 15% after 20 endorectal pull- 
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through procedures (12 were Soave and eight were Boley). 
This is in contrast with the results of this procedure 
reported from other centers that are much more encourag- 
ing.”**° The review by Boley and Kleinhaus’ of 994 patients 
who underwent pull-through operations (exclusive of TCA 
cases) shows that the Swenson procedure had the highest 
incidence of mortality 3.4%, enterocolitis 15%, anastomotic 
leak 2.5%, and incontinence 3.1%. The best results were 
obtained in those patients who were treated by the 
Duhamel procedure or Boley endorectal operation.’ Of 
interest is the fact that two of the three postpull-through 
deaths reported in this article, occurred in patients with 
Down's syndrome. Swenson et al’ similarly noted that 16% 
of the deaths in their series occurred in patients with 
Down’s syndrome. 

Although Talwalker? has reported the occurrence of 
aganglionosis of the entire bowel (AEB), we have not had 
the opportunity to care for such a patient. The most 
proximal extent of aganglionosis in the eight patients with 
TCA in the report was the proximal ileum. In cases of TCA, 
the consensus favors the Duhamel procedure as the opera- 
tion of choice.’ Martin's introduction of the long Duhamel 
operation for these cases has popularized this technique." 
Burrington and Wayne,* and Lister" have similarly 
reported good results using this procedure to increase the 
resorptive capacity of the bowel by retaining a long 
segment of aganglionic colon. The reported postoperative 
mortality in TCA cases after using the Duhamel or 
Swenson procedure is 25% and 30%, respectively. Whereas 
all four patients with TCA in the present report have 
survived the long Duhamel operation, significant postoper- 
ative enterocolitis developed in three patients who were 
hospitalized, and subsequent sphincterotomy was per- 
formed in two patients. In reviewing Martin’s cases," 
three of five babies had enterocolitis whereas the compli- 
cations observed by Burrington and Wayne" included 
cramps, vitamin B,, deficiency, and considerable diarrhea. 
These observations question the efficacy of retaining a 
very long aganglionic segment. Two additional patients 
with TCA are awaiting a pull-through operation that will 
probably be a modified Duhamel procedure. 

Of additional interest are the 13 patients treated for 
complications after initial pull-through operations at other 
centers. In patients with retained aganglionic segment, 
posterior anomyectomy, and internal sphincterotomy as 
advocated by Lynn and van Heerden” and others," was 
equally as effective as a second pull-through procedure. A 
5.0 to 6.0-em posterior rectal myectomy appears to have 
real merit in these reoperative cases, especially after an 
unsuccessful Swenson procedure. The long-term efficacy of 
rectal myectomy as a primary operation is yet to be 
determined. Four of the primary myectomy patients 
described by Lynn and van Heerden subsequently required 
correction by a formal Duhamel pull-through procedure. 
In the present report, the modified Duhamel pull-through 
procedure was associated with a low complication rate, a 
zero operative mortality, and good function. The classic 
Duhamel procedure with its retained rectal pouch results in 
a fecaloma syndrome characterized by constipation and 
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soiling, and has been abandoned. However, after transanal 
division of the retained colorectal spur, these patients have 
also had good results. The long segment Duhamel proce- 
dure for TCA may result in an increased incidence of 
severe postoperative enterocolitis. The efficacy of leaving 
a long aganglionic segment in place is questioned. 

These data and the excellent results observed in the 
review by the Surgical Section of the American Academy 
of Pediatrics? indicate that the Duhamel operation is a 
highly acceptable procedure in the management of Hirsch- 
sprung's disease. | 
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Discussion 


ARNOLD G. CoRAN, MD, Ann Arbor, Mich: I think the recent 
survey of the Surgical Section of the American Academy of 
Pediatrics has clearly shown that the Duhamel procedure and the 
modified endorectal procedure have the lowest complication rate 
and the lowest mortality vs the Swenson procedure even in Dr 
Swenson's hands. 

The results of both these operations in terms of function appear 
to be similar. However, I do think there is some advantage to the 
endorectal dissection in that all the risks of pelvic nerve distur- 
bance by the pelvic dissection are completely eliminated since the 
dissection with the endorectal procedure is performed within the 
rectal cuff. l 

We have had the opportunity to perform more than 35 endorec- 
tal procedures for Hirschsprung’s disease in the last few years and 
have had no major complications in that series. 

We have had a slightly different approach to the infant with 
Hirschsprung's disease, which I might mention. All the babies in 
whom we suspect Hirschsprung's disease undergo a suction rectal 
biopsy in the incubator or crib. We have completely abandoned the 
operative full-thiekness rectal biopsy. We have had the oppor- 
tunity to carry out this procedure with a small biopsy capsule 
which is similar to the small intestinal biopsy capsule. We have 
done more than 150 of these with no false-positive or false- 
negative results. I think this has a great advantage in that it 
eliminates the need of general anesthesia and of taking the baby 
to the operating room. 

Once we have made the diagnosis of aganglionosis, we take the 
baby to the operating room and, under general anesthesia through 
a tiny McBurney incision in the left lower quadrant we exteriorize 
the sigmoid colon and get frozen sections in the operating room to 
level the area of aganglionosis. We prefer this approach rather 
than doing a blind transverse colostomy. I think the advantage of 
this approach is that you do not run the risk of missing an 
incidence of long segment of Hirschsprung's disease that occasion- 
ally occurs. In addition, it eliminates the need for doing frozen 
sections to level the area of aganglionosis at the time of the longer 
second operation, that is, the definitive pull through. 

When the baby is about 1 year of age, we then proceed with a 
definitive pull through by bringing the colostomy down to the 
anus. We do not perform a backup colostomy, thereby eliminating 
the risk of a rectal stricture. 

I agree with Dr Grosfeld in that the Martin operation for long 
segment or total colonie Hirschsprung's disease has a number of 
problems. I think there is too much aganglionic colon left in place 
that makes the risk of enterocolitis quite substantial. This is a 
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situation where the endorectal pull-through procedure is excellent 
because all the sphincters are left intact, thereby improving water 
reabsorption and decreasing diarrhea. We have had the oppor- 
tunity to do this procedure on six patients in the last 3% years all 
of whom are completely continent with one to two formed bowel 
movements a day. One child who has had her jejunum brought 
down to her anus is continent and has four to six bowel movements 
a day. So I think this is an excellent operation for total colonie 
Hirschsprung's disease. In fact, I think it is so good that we are 
now starting to use it for ulcerative colitis in children and 
adults. 

DANIEL M. Havs, MD, Los Angeles: We also now routinely use 
the suction biopsy for diagnosis and we do the "leveling" ie, 
determine the level of aganglionosis, at the time of the colos- 
tomy. 

I think those of you who do not see this condition very 
frequently may wonder why these three radically different types 
of operation are still under consideration, ie, why we have not 
found that one of them is obviously superior. The Soave or Boley 
type of endorectal pull through includes taking the mucosa out of 
the distal segment and bringing normal bowel through this 
museular sleeve, the Duhamel procedure involves a combination of 
ganglionic and aganglionie bowel united to form the distal rectal 
segment, and the Swenson procedure is a very low anastomosis. 
They are radically different operations, but we really have not 
been able to show that any one of these three is clearly superior to 
the others. The perfect operation, I do not think has been found. 
I think the results of the survey of the membership of the 
Surgical Section, American Academy of Pediatries, which has been 
referred to previously, showed that 47% of the patients (not the 
surgeons) in the survey had a Soave-Boley type of procedure, 30% 
had a Duhamel type, and still 28% had a Swenson type. In our own 
institution, we have about the same volume of patients as Dr 
Grosfeld, but not the organization. We have eight pediatric 
surgeons, and at the present time, two of these are using the 
Duhamel procedure, three the Soave, and three the Swenson. 

I would like Dr Grosfeld to discuss the possibility that the 
operation should be adapted to the patient. For example, some will 
say that a Soave-Boley operation should always be done after an 
initial "failed" procedure for aganglionosis, or that the Duhamel 
operation is the obvious operation for a long segment Hirsch- 
sprung's disease, or that the Swenson operation is best for an older 
patient like the teenager, and finally, that a Duhamel operation 
should always be done on a very young patient. 

ROBERT T. Soper, MD, Iowa City: About ten years ago we 
reviewed for the Western Surgical Association our own modifica- 
tion of the Duhamel operation. This modification was triggered by 
a fecaloma that developed in the first patient with Hirschsprung’s 
disease whom I treated with a classic Duhamel operation in about 
1960. We might have predicted that a fecaloma could easily 
develop in a blind aganglionic pouch of rectum. We modified the 
classic Duhamel operation first, by eliminating the common wall 
completely by devascularizing it with clamps and second, by 
eliminating the turned-in proximal rectal pouch by suture thus 
incorporating it into ganglionated bowel. Recent changes include 
substituting staples for the clamps, thereby doing an operation 
very similar to that used by Dr Grosfeld. We always interrupt the 
internal anal sphincter posteriorly with the hopes of preventing or 
reducing the incidence of postoperative enterocolitis. I would like 
to ask if Dr Grosfeld also divides the internal sphincter in his 
Duhamel procedure. 
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I agree that in the youngster with total colonic aganglionosis 
some kind of an endorectal pull through as illustrated in this 
report should be used as well as stripping away the rectal mucosa 
from above, and bringing down ganglionated small bowel to 
anastomose to the anus. We have carried out this operation on 
three patients without any postoperative enterocolitis and have 
had very satisfactory results once the early period of fluid and 
electrolyte loss has been successfully treated. 

DR GROSFELD, Indianapolis: Dr Coran, one of the disadvantages 
of the endorectal procedure, is that it requires the removal of the 
mucosal cuff in the pelvis that sometimes results in some bleeding 
and this is obviated by the Duhamel procedure. 

We have had no genitourinary problems using the Duhamel 
procedure and I think both of these operations (Duhamel and 
endorectal) do avoid possible injury to the nerve supply of the 
bladder and penile erectile tissues. 

In regard to the method of diagnostic biopsy, the mucosal biopsy 
is being used more frequently at our center and we have been 
pleased thus far with our early results. The suction biopsy 
evaluation seems to be holding true when confirmed at the time of 
laparotomy. 

It is essential that frozen section be available at any hour of the 
day or night when dealing with neonates with Hirschsprung’s 
disease since the level of aganglionosis in almost 20% of our 
patients was above the rectosigmoid. Unless a pediatrie patholo- 
gist, who can read ganglion cells on frozen section is available to 
you on a seven-day-a-week to 24-hour-a-day basis, you probably 
should not take care of these patients as you will otherwise be 
leaving a segment of obstructed bowel in place in many 
instances. 

In response to Dr Hays’ comments, yes, I think there are 
indications to use a different operation for specific patients. I 
think the consensus from the recent survey of the American 
Academy of Pediatrics showed that most surgeons were using 
some form of the Duhamel operation for total colonic agangliono- 
sis. However, as Scott Boley so appropriately said, “Different 
strokes for different folks.” Drs Soper and Coran use the 
endorectal pull through for total colonic aganglionosis and, partic- 
ularly in their hands, have had good results. 

Furthermore, I had not mentioned that in our secondary cases in 
patients who had pull-through operations done elsewhere, the 
posterior anomyectomy seems to have a real role in patients with 
retained aganglionic segment, particularly after a Swenson oper- 
ation. We would also vary our approach in selected patients and 
would perform a Soave operation for a previously failed Soave 
operation. 

In answer to Dr Soper’s comments concerning the internal 
sphincter, one of the modifications of the original Duhamel was by 
Dr Grob who placed the anastomosis just above the internal 
sphincter as the original Duhamel operation resulted in an 
increased incidence of soiling if the internal sphincter was 
damaged. 

We perform our posterior anastomosis in an interrupted fashion 
as you mentioned half a centimeter above the dentate line. 

The endorectal operation is probably a good operation and I do 
not want to condemn it. We are happy with the Duhamel 
procedure and will probably continue using it for cases of Hirsch- 
sprung’s disease as our results have been good. The endorectal 
procedure may benefit youngsters with polyposis to avoid ileos- 
tomy and as a sphincter-saving operation in selected children with 
ulcerative colitis as was recently reported by Lester Martin. 
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* Five renal transplant recipients exhibited giant systemic 
lymphadenopathy shortly after transplantation. Biopsy spec- 
imens did not show Hodgkin's lymphoma. Immunosuppression 
was continued in all patients. In contrast to the rapidly fatal 
course of malignant lymphoma in transplant recipients, adenop- 
athy in these five patients has uniformly resolved. Patients have 
been observed for 6 to 15 months with no evidence of residual 
disease. Interval biopsy specimens are not malignant. Each 
patient received antithymocyte globulin from a single lot for 10 to 
21 days after transplantation. During administration, T cell 
lymphocytes were suppressed to 596 of control values. When 
lymphadenopathy occurred, T cell values rebounded to 37196 of 
control values. Toxoplasmosis titers as well as viral cultures of 
lymph node biopsy specimens were negative. These data indi- 
cate a benign course of this histologically malignant disease and 
suggest a lymphoblastic rebound phenomenon to antithymocyte 
globulin. 

(Arch Surg 113:461-466, 1978) 


T he risk of de novo malignancy occurring in renal 
transplant recipients is at least 40 to 80 times greater 
than expected in the general population." Approximately 
40% of these tumors are non-Hodgkin's lymphomas. Of the 
total eases of malignant lymphoproliferative disease in 
these patients, greater than 90% are histopathologically 
classified as diffuse histiocytic non-Hodgkin’s lymphoma 
(classically, reticulum cell sarcoma). In contrast to 40% to 
50% remission rate and excellent survival of diffuse histio- 
cytic lymphoma in the general population,‘ a rapidly fatal 
course uniformly occurs in transplant recipients with this 
disease. 
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The present report deals with an apparently aberrant 
form of this disease recently encountered in our transplant 
recipients. During a five-year experience in our transplant 
center, five cases of malignant lymphadenopathy occurred 
shortly after transplantation; and, importantly, the onset 
of all cases were clustered within a six-month interval. 
Further, the clinical course of each was uniformly benign— 
in contrast to the rapidly fatal course of diffuse histiocytic 
non-Hodgkin’s lymphoma in other transplant recipients. 


PATIENTS AND METHODS 


During a five-year experience comprising 122 renal transplants 
in our center, five patients have experienced giant systemic 
lymphadenopathy. Adenopathy occurred shortly after transplan- 
tation in each patient. All patients had been placed on a triple- 
drug immunosuppressive regimen: azathioprine, prednisone, and 
horse antihuman thymocyte globulin (ATG). Four of the five 
patients experienced lymphadenopathy during ATG administra- 
tion and the fifth patient had onset of adenopathy approximately 
70 days after discontinuation of ATG therapy (Figure). All five 
patients were transplanted within a six-month interval and all 
received ATG from a single prepared lot. 


Antihuman Thymocyte Globulin 
Immunosuppressive Regimen 


To date, 66 of 122 transplant recipients have been randomized to 
receive ATG therapy vs control treatment (no ATG). Thirty-four 
patients received ATG therapy based on three separate protocols. 
The ATG-treated patients in each of the three protocols received 
three separate lots of ATG. Group 1 consisted of ten patients 
receiving lot 1-ATG on a fixed dosage of 20 mg/kg intravenously 
immediately prior to transplant and for 14 consecutive days 
thereafter. Group 2 consisted of 17 patients receiving lot 2-ATG in 
a fixed dosage of 20 mg/kg intravenously immediately prior to 
transplant and for 21 consecutive daily doses. Seven patients in 
group 3 received lot 3-ATG for 14 consecutive days after trans- 
plant and then received seven further doses on alternate days for a 
total treatment regimen of 28 days. This latter group had the 
dosage of ATG altered each day to accomplish suppression of 
peripheral T cell lymphocytes to less than 10% of pretransplant 
values but not less than an absolute value of 50 T cells per cubic 
millimeter. 
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Solid line indicates horse antihuman thymocyte globulin administration. Dashed 
line indicates palpable lymphadenopathy. Bx indicates biopsy of lymph nodes. 


Biopsy of Enlarged Lymph Nodes 


Three of the five patients had multiple lymph node biopsies. 
Patients A and B refused biopsy and no diagnosis was confirmed. 
Lymphadenopathy lasted for nine and six days, respectively, in 
these two patients. The remaining three patients had excisional 
biopsy within one to five days of clinically evident adenopathy 
(Figure). 

Patient C had a biopsy of evident lymph nodes on the 19th and 
33rd day after transplant. At 46 days after transplant, he had no 
apparent adenopathy but had inguinal, iliac, and para-aortic 
lymph node biopsies at the time of transplant nephrectomy. 

Patient D had a biopsy of clinically evident lymph nodes on the 
21st, 60th, and 90th day after transplant (Figure). Patient E had 
biopsy of palpable lymph nodes on the 90th day after transplant. 
At 277 days after transplant, he had an iliac and para-aortic lymph 
node biopsy during transplant nephrectomy (Figure). All lymph 
node biopsy specimens in all patients were cultured for virus. 


Serological and Lymphocyte Studies 


Each patient had serial serological viral and toxoplasmosis titers 
during lymphadenopathy. T rosette-forming cells values and total 
peripheral blood lymphocytes were determined in each patient 
prior to renal transplant, during ATG therapy, and during the 
subsequent episodes of lymphadenopathy. Technical aspects of 
these determinations have been described in a prior report.* 


RESULTS 
Temporal Relationship to Antihuman 
Thymocyte Globulin 


The figure delineates the occurrence of lymphadenop- 
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athy compared to the administration of ATG. Four 
patients exhibited giant adenopathy during ATG therapy. 
Lymphadenopathy was observed on day 13, 12, 15, and 16 in 
these four patients. It remained clinically evident for 9, 6, 
25, and 44 days, respectively. In the last patient, ATG was 
administered for 21 days; palpable adenopathy occurred in 
this patient as a delayed event, beginning on day 90 and 
resolving on day 110. 


Relationship to Antihuman Thymocyte 
Globulin Lot and Dosage 


A total of 34 patients received ATG according to three 
separate protocols. All five patients exhibiting lymphade- 
nopathy were in the second protocol and received lot 2- 
ATG. Table 1 delineates the number of patients receiving 
each of the three lots of ATG and the number of days of 
ATG intravenous therapy for each of the three groups. Of 
l7 patients receiving lot 2-ATG, five experienced giant 
lymphadenopathy. Note that the rosette inhibition titer, 
the rhesus monkey skin graft survival, and the relative in 
vitro strength of lot 2-ATG compared to a standard lot of 
ATG delineates that lot 2-ATG is considerably more potent 
than lot 1 or lot 3, ATG. 

Further, examination of the patients receiving lot 2- 
ATG shows that the patients fall into two subgroups: nine 
patients receiving 6 to 14 doses of ATG and eight patients 
receiving 19 to 21 doses of ATG (Table 2). Two of nine 
patients receiving fewer doses of ATG experienced 
lymphadenopathy (22.2%), while three of eight patients 
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Rosette inhibition titer* 








*Data from Upjohn Co (unpublished data, October 1977). 


Table 2.—Patients Receiving Antihuman Thymocyte 
Globulin Therapy 


No. of 
Days of 
Therapy* 


No. of 
Patients With 
Lymphadenopathy 





*Antihuman thymocyte globulin given intravenously at a dosage of 20 
mg/kg/day. 


given a longer course of lot 2-ATG therapy exhibited 
lymphadenopathy (37.5%). 


Biopsy Results 


The initial excisional lymph node biopsies performed 
during palpably evident lymphadenopathy showed a histo- 
pathological picture indistinguishable from malignant 
non-Hodgkin’s lymphoma—diffuse histiocytic type. Many 
hematopathologists have reviewed these data and uniform- 
ly agree to the specific histopathological diagnosis. Each 
slide delineates a monotonous diffuse array of large 
immature lymphocytes or histiocytes. The specific charac- 
teristics of histopathology have been described in a prior 
communication.’ 

Lymph node biopsies performed after resolution of 
lymphadenopathy delineated no residual evidence of 
malignancy. Patient C subsequently died of unrelated 
cause six months after transplantation. Autopsy showed no 
evidence of malignancy. 

All biopsy specimens were subjected to viral culture. 
None were positive. 


Clinical Patient Profile 


All five lymphadenopathy patients had herpes labialis 
lesions during ATG therapy. However, 21 of the remaining 
29 ATG patients also experienced herpes infection. The 
total ineidence of clinical herpes infection in ATG-treated 
patients was 76.5%. Serological titers for herpes became 
elevated in all five adenopathy patients, but titers for 
toxoplasmosis were negative. 

Lymphadenopathy rapidly resolved in all patients 
without specific antitumor therapy. Immunosuppression 
(azathioprine and prednisone) was continued in all five 
patients. Two of the five patients continue to have excel- 
lent allograft function and no evidence of malignant 
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Table 1.—Antihuman Thymocyte Globulin Potency 


Antihuman Thymocyte Globulin Lot 
tee SY 
1 2 3 


No. of patients 10 17 7 
No. of days administered 8-14 (m = 13.1) 6-21 (m = 14.9) 1-21 (m = 12.7) 


1:10,000 


Monkey skin graft survival, days* Not available 30-33 (m = 31.7) 16-21 (m = 18.5) 
Relative potency compared to a standard antihuman 
thymocyte globulin lot* 0.40 1.373 0.44 





1:28,000 1:11,000 



















Table 3.—Antihuman Thymocyte Globulin Patients With 
Non-Hodgkin's Lymphoma 


Peripheral Lymphocytes 
During ATG 














Lymphocytic Pre- 
Series transplant 











Lymphocytes, 

cu mm 1,737.5 91.2 (5.296) 4,243.0 (24496) 
T cells, 

cu mm 339.5 22.5 (6.696) 1,260.2 (37196) 











*ATG indicates antihuman thymocyte globulin. 


disease at 10 and 12 months after transplantation. Two 


patients have lost their renal transplant due to rejection at 
90 and 277 days after transplant and have no evidence for 
residual disease at 12 and 15 months after transplantation. 
The fifth patient died from apparently unrelated sepsis six 
months after transplantation. 


Peripheral Lymphocyte Responses 


Peripheral blood lymphocytes and T rosette-forming 
cells (T cells) were determined prior to transplant, during 
ATG administration and during lymphadenopathy (Table 
3). Both total peripheral lymphocytes and cells were 
suppressed to less than 10% of control values during ATG 
therapy as described earlier. However, in contrast to the 
typical slow return to normal values after discontinuation 
of ATG therapy in the majority of transplant recipients, 
both the peripheral lymphocytes and T cells rebounded to 
244% and 371% of control values in the five patients during 
the occurrence of lymphadenopathy (Table 3). 


Initial Clinical Staging 


The five patients were classified according to the 
lymphoma clinical staging criteria (Table 4).* Two patients 
had localized disease—one had single lymph node region 
involved (stage 1) and the other had two lymph node 
regions on the same side of the diaphragm involved (stage 
2). The remaining three patients initially had disseminated 
disease of many lymph node regions on both sides of the 
diaphragm. Four of the five patients had pretransplant 
splenectomy. Transient splenomegaly occurred concomi- 
tant with adenopathy in the single patient who retained 
his spleen (stage 3, [spleen involved in the lymphoma ]). 
Extralymphatic involvement did not occur in these 
patients—particularly no evidence for CNS disease. 
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COMMENT 


The benign clinical course of the patients described 
herein suggests very strongly that the lymphoproliferative 
process is not the same disease as the non-Hodgkin's 
lymphoma occurring in transplant recipients at large. 
"Transplant lymphoma” exhibits a rapidly fatal course? 
and is responsible for most of the deaths due to tumor in 
the transplant population. However, the histopathologic 
appearance of the tumor in our patients is identical with 
that of "transplant lymphoma." Table 5 summarizes and 
compares the histopathology of non-Hodgkin's lymphoma 
in the general population vs "transplant lymphoma" vs our 
five patients. The column entitled "General Population" 
reviews the relative frequency of each type of lymphoma in 
the population at large and is summarized from Jones et 
al.'^ The column entitled "Transplant Recipients" summa- 
rizes the reviews of Penn and Starzl,' Hoover; and Hertel.* 
In the general population, approximately 50% of non- 
Hodgkin’s lymphomas are nodular and the remaining 50% 
are of diffuse pattern histologically. The diffuse pattern is 
subdivided into various categories based on the predomi- 
nant cell type. The diffuse histiocytic type represents 
approximately 28% of all non-Hodgkin’s lymphomas at 
large. It is evident, however, that “transplant lymphoma” 
and the lymphoma in our five patients are almost invar- 
iably classified as diffuse histiocytic type on histopatho- 
logic examination. This specific tumor was the classic 
reticulum cell sarcoma prior to the use of Rappaport’s 
classification.? 

Comparison of the clinical staging at initial presentation 
in these three groups of patients is depicted in Table 6. 
Data for the general population are summarized from 
various sources,'^"'* as are the initial staging in transplant 
recipients.'* Most patients at large initially present with 
disseminated disease (stage 3 or 4). Those with diffuse 
pattern histologically have localized disease in 33% of cases 
and disseminated disease in approximately 66%. Central 
nervous system involvement is rare and is most often 
diagnosed at autopsy. In contrast, "transplant lymphoma" 
oecurs isolated to the CNS in approximately 5096 of cases. 
The remaining 50%, have a slightly greater propensity to 
be disseminated than to be localized (stage 1 or 2) in the 
transplant group. Our five patients showed a slightly 
greater occurrence of disseminated disease than localized 
disease similar to the other two groups. However, the 
decided absence of CNS involvement suggests a similarity 
between our patients and the diffuse disease in the general 
population—and is in sharp contrast to the high propensity 
for the nervous system in "transplant lymphoma." 

Lastly, comparison of the patient survival in the three 
groups suggests that the lymphoproliferative disorder in 
our patients is similar to the diffuse histiocytic disease in 
the general population and very unlike typical "transplant 
lymphoma" with regard to prognosis. Table 7 delineates 
the comparison of survival in treated vs untreated 
patients. Diffuse histiocytic lymphoma presenting as a 
disseminated disease has clinieally had a uniformly fatal 
outcome." Nontreatment or treatment with single agent 
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Days Palpable 
Receiving Lymphadenopathy Clinical 
ATG (After (Days After Lymphoma 


DET Therapy)* Treatment) x: 


*ATG indicates antihuman thymocyte globulin. 
Stage 3, indicates stage 3 spleen involved in the lymphoma. 


Table 5.—Histopathologic Type Non-Hodgkin's 
Lymphoma 


Loyola- 
Transplant Hines 
inca ATG 
Patients, %* 


General 
Popula- 
tion, % 


Nodular 
Diffuse 


Histiocytic 


Poorly 
differentiated 
(lymphocytic) 

Well differentiated 
(lymphocytic) 

Undifferentiated 

Mixed 

Total, % 


*ATG indicates antihuman thymocyte globulin. 


chemotherapy provided a survival of one year at best. With 
the introduction of combination chemotherapy, complete 
remission for years is apparent in 50% to 70% of cases in 
the general population.* These results suggest that this 
specific lymphoproliferative disorder may be potentially 
curable. Similarly, the histopathologically identical disease 
in our patients has followed a course of total remission. 
Each of our patients were continued on their immunosup- 
pressive regimen (azathioprine and prednisone) during and 
after the presentation of the lymphoproliferative disorder. 
Whether these agents acted similar to combined chemo- 
therapy in effecting 100% remission remains speculative. 
It does, however, imply that azathioprine and prednisone 
are not either causative or contributory to the development 
of the diffuse histiocytic lymphoma in these few patients. 
Prognosis for “transplant lymphoma” is general when 
initially presenting as a disseminated disease is far more 
ominous. The disease is rapidly fatal and chemotherapy 
actually shortens survival.'* The only form of "transplant 
lymphoma” that has a reasonable survival is the CNS 
variety that responds reasonably well to radiotherapy. 
While this disease in our patients is identical histologi- 
cally to “transplant lymphoma,” it certainly behaves in a 
decidedly different manner. Further, the presentation of 
all five cases within a six-month interval indicates an 
epidemiologic approach to the question of pathogenesis. A 
variety of agents have been implicated as causative factors 
in the initiation of non-Hodgkin’s lymphoma and lympho- 
ma-like proliferative disorders. Activation of latent herpes 
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e 6.—Clinical Staging—Non-Hodgkin's Malign 
General Population, 96 
rc 


Initial Presentation Nodular Diffuse 


Localized (stage 1 or 2) 10 33 
CNS only (stage 1,) 


Rare Rare 






Disseminated (stage 3 or 4) 
CNS involvement (autopsy) 


*ATG indicates antihuman thymocyte globulin. 
1No biopsy performed. 
Stage 1. means stage 1 extranodal. 


Table 7.—Survival—Non-Hodgkin's Lymphoma (Diffuse— 
Histiocytic) 


Period of Survival 
MÀ 
Loyola- 
Hines ATG 
Patients* 


Initial 
Presentation 
Disseminated 

Untreated 
Treated 
Localized (CNS) 
Untreated 
Treated 


General 
Population 


Transplant 
Recipients 


6 wk 
3 wk 


All remissions 


1.1 yr 
Years 


3 mo 
17 mo 


Not known 
Not known 





*ATG indicates antihuman thymocyte globulin. 


virus has been implicated. However, the Epstein-Barr 
virus has been the only virus that has been shown to cause 
lymphoma (lymphoblastic—Burkitt’s lymphoma). This 
lymphoblastic variety is histologically quite dissimilar 
from diffuse histiocytic lymphoma although it is often 
rapidly fatal and has a propensity for the CNS—a clinical 
course and anatomic distribution similar to “transplant 
lymphoma” but quite unlike our patients. All of our 
lymphoma patients had clinical herpes labialis and 
augmented Epstein-Barr titers developed in one. The 
clinical course and histopathology, however, would indicate 
that our patients are not similar to the known cases of 
human viral-induced neoplasia. The reactive lymphadenop- 
athy of toxoplasmosis is quite similar to lymphoma and 
the two are often confused. The histology is, however, 
much different from the monotonous diffuse histiocytic 
lesions in our patients. Further, our patients did not have 
elevated toxoplasmosis titers, and lymph node cultures 
were likewise negative. 

Certainly, chronic antigenic stimulation due to the 
implanted allograft is a stimulus to lymphoproliferation 
and is a theoretical consideration in the development of 
malignant lymphoma.” If this factor played a major role in 
the development of “transplant lymphoma,” then the 
incidence of these tumors should increase with time after 
transplantation. Since the tumors developed in all of our 
patients shortly after transplantation, it seems unlikely 
that this factor is functioning. Further, the incidence of 
“transplant lymphoma” reaches its maximum in the first 
year after transplantation and remains stable for at least 
the next five years thereafter.’ Finally, immunoblastic 
lymphadenopathy follows a septic course similar to that of 
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our patients,’ but most of these patients exhibit a rapidly 
fatal course and the histopathology is much different than 
in "transplant lymphoma." 

Our five patients had one distinct factor in common. 
They all received ATG from the same lot. Table 2 delin- 
eates that of 34 ATG recipients, 17 received lot 2-ATG. Of 
these 17 patients, adenopathy developed in five. These data 
strongly suggest that this lot 2-ATG is implicated in the 
generation of profound lymphoproliferation. Further, 
analysis of these data shows that the patients who received 
a greater number of daily doses of lot 2-ATG had a greater 
propensity to experience lymphoproliferation. Three of the 
eight patients receiving 19 to 21 doses experienced 
lymphadenopathy. Moreover, all three of these patients 
had disseminated stage 3 disease. In contrast, only two of 
nine patients who received fewer daily doses (6 to 14 days) 
had lymphadenopathy. These two had a localized disease 
(stage 1 and 2), suggesting a less profound lymphoprolifer- 
ative response when fewer doses were used. 

Table 1 compares the potency of the three lots of ATG 
used in our 34 ATG-treated patients. It is clear that the 
rosette inhibition titer and the monkey skin graft survival 
delineates lot 2-ATG to be far more potent in suppressing 
the immune system than either lot 1 or lot 3. If profound 
suppression of the immune system combined with the 
antigenie immune stimulation of the allograft resulted in 
malfunction of normal negative immune feedback mech- 
anisms, then an inordinately profound lymphoproliferative 
response might be expected. In fact, measurements of total 
peripheral lymphocytes and peripheral blood T cells corro- 
borates this hypothesis (Table 3). During ATG administra- 
tion in our five patients, total lymphocytes and T cells were 
suppressed to 5% of pretransplant values. However, during 
the episodes of lymphadenopathy, these values elevated to 
244% and 371% of control values, suggesting an inordinate 
immune response to lot 2-ATG in these patients. This 
rebound phenomenon has not been observed in other ATG- 
treated patients. In conclusion, we believe that the lympho- 
proliferative disorder in our patients was a severe immu- 
noblastic response to a specific lot of potent ATG; and that 
the response is not only lot-related but dose-related. 
Further, while the histopathological appearance is iden- 
tical to “transplant lymphoma” (diffuse histiocytic), the 
clinical course is benign—or at least complete remissions 
have occurred. Finally, this disease appears not to have a 
propensity for the CNS-a further dissimilarity from 
“transplant lymphoma.” 
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Discussion 


DUANE T. FREIER, MD, Ann Arbor, Mich: I found this paper 
specifically pertinent because we are part of an ATG study. The 
report emphasizes why ATG is still considered experimental 
despite many years of intensive study. Batch or lot variability is a 
serious drawback. 

This current ATG study is attempting to regulate the response 
by regulating the dose of this highly variable biologic material 
using T cell rosetting. Each batch or lot has its own characteristics 
and the one that is discussed today appears to be unusually potent 
and unique. 

Our own study of this material goes back seven or eight years 
and involves about 80 patients; some of the studies utilized 
intramuscular dosage and others intravenous dosage. 

We have never seen this type of response, and I, personally, have 
not seen it alluded to in the literature. 

I would like to ask the authors what signs or symptoms, if any, 
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accompanied the lymphadenopathy. Was there any generalized 
systemic response? 

The immunological implications are fascinating. Is this batch of 
ATG selecting out the suppressor T cells and allowing the blasto- 
genic cells to proliferate? Have the authors any plan to study the T 
cell subpopulations in subsequent patients or in animals? 

Unfortunately, this lot may be used up and there may be no way 
it can be studied further. These responses depend on the response 
of the particular animal into which the antigenic material is 
injected. 

There is little doubt in my mind that the reaction reported here 
is a specific response of a unique batch of ATG as suggested by the 
authors. 

Dr Gris, Maywood, Ill: If you look at the patients who received 
fewer doses of the drug, you see that those patients had a localized 
disease. However, in the patients that received larger doses of 
ATG, in other words, 21 daily doses, they had disseminated disease 
on both sides of the diaphragm. This fourth patient also had 
splenomegaly as determined by serial scans, and the other four 
patients had the spleens removed prior to transplant, so they could 
not get splenomegaly. So in fact, that is how they presented in 
terms of dissemination. 

The other issue regarding the potency of this particular batch of 
ATG is that this, as measured by rosetting the fission titers and by 
monkey skin graft survival, is the most potent batch of ATG that 
has been made by this organization. 

I would now like to describe one of the patients and reiterate 
that all five of them had this kind of a course. This patient had 
good kidney function at all times after the transplant. He received 
ATG for 21 days and is treated with variable doses of prednisone. 
Stopping prednisone therapy for a length of time is a factor 
because he is having what appears to be an aseptic course during 
the time of his lymphadenopathy after transplant, and all five 
patients had a variant of this kind of thing. They had malaise, 
some weakness, and a fever during the time of the lymphadenop- 
athy, suggesting the possibility that this is a serum thickness type 
of a systemic response and also suggesting the possibility that at 
least clinically, this fits the picture of immunoblastic 
lymphadenopathy that is a phenomenon seen more often by 
teleologists than by us. 

In contrast to other transplant patients who get lymphoma, they 
do not generally have a fever and malaise, so that is the story of 
signs and symptoms. 

I am not sure of the etiology of this problem. Most lymphomas in 
the general population of patients are considered to be a mono- 
clonal disease. In other words, for example, this cystocytic 
lymphoma might be T cell- or B cell-derived, but in any given 
patient, it is going to be one clone of T cells or one clone of B cells. 
In transplant patients at large, the lymphoma that presents in 
these patients appears by immunofluorescent studies not to be a 
monoclonal disease, as we see in the general population, but a 
multiclonal disease. This is the kind of thing that you would 
suspect when you think about Burkitt's lymphoma, a stimulation 
by a viral and atherogenic virus. All of the celis become involved 
and become diseased. 

I think these patients may be an excellent clinical source 
inadvertently to further study the mechanisms of development of 
tumor, especially this kind of tumor. 
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Intra-abdominal Infection 


and Acute Renal Failure 


Samuel L. Milligan, MD; Friedrich C. Luft, MD; Stephen D. McMurray, MD; Stuart A. Kleit, MD 


* The course of 76 consecutive patients with acute renal 
failure and severe intra-abdominal infection was reviewed to 
identify the microorganisms responsible, the factor precipitating 
reoperation, and prognostic indicators. Peritonitis occurred in 75 
patients, 48 of whom had abscesses. Twenty-four patients (3296) 
survived. Anaerobes and fungi were commonly grown from 
blood. Gram-negative aerobic blood isolates were associated 
with the highest mortality. Leukocytosis, physical findings, and 
fever were factors that prompted reexploration whereas diag- 
nostic procedures played an ancillary role. The finding of 
specifically correctable conditions at reoperation improved 
survival (P — .05). Myocardial infarction and disseminated intra- 
vascular coagulation affected survival unfavorably whereas 
hyperalimentation had a favorable influence (P — .05). Aggres- 
sive medical, nutritional, and surgical management results in 
improved survival rates in these patients. 

(Arch Surg 113:467-472, 1978) 


cute renal failure of any cause is a serious disorder; 
however, when complicated by pyogenic intra- 
abdominal infection the results are catastrophic. The 
mortality approaches 100% regardless of origin or treat- 
ment."* Even though it is infection rather than renal 
failure that causes the deaths of these patients, the 
predominant microbial isolates from blood, peritoneal 
fluid, and abscesses have not been studied in detail. Timely 
operative intervention with appropriate early abscess 
drainage, diversion of the fecal stream, and repair of 
anastomotic leaks is recognized as a prerequisite for 
survival** however, the specific signs, symptoms, and 
diagnostic procedures prompting exploration of the 
patients in these complex cases have not been well 
outlined. Finally, potential prognostic indicators that 
might serve to alter the approach to management have not 
to our knowledge been examined specifically in this patient 
population. We, therefore, analyzed the records of 76 
consecutive patients with acute renal failure complicated 
by life-threatening intra-abdominal infection so as to 
address these questions. 


METHODS 


From July 1967 to June 1977, 76 consecutive patients with acute 
renal failure complicated by intra-abdominal infection were 
referred to the Nephrology Section of the Indiana University 
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Medical Center, Indianapolis. Clinical data from some of these 
patients were included in a previous report describing all patients 
referred for evaluation and treatment of acute renal failure 
during that period." Patients with preexisting chronic renal 
failure, obstructive uropathy, or prerenal azotemia were excluded. 
The diagnosis of acute renal failure was established by history, 
physical examination, laboratory values, and the clinical 
course.'^'* All of the patients had plasma creatinine concentra- 
tions greater than 8 mg/100 ml at the time of referral and all 
required hemodialysis. Daily hemodialysis was used if necessary to 
maintain the BUN level at less than 100 mg/100 ml. Each patient 
was managed in a renal failure intensive care unit. Since shock 
was common, central venous, pulmonary arterial, and peripheral 
arterial pressures were monitored when appropriate. Urethral 
catheters were removed once the diagnosis of acute renal failure 
was established. Six-hour hemodialyses were performed using coil 
dialyzers and a batch delivery system. Low-dose heparinization for 
systemic effect was used as previously described." The amount 
per dialysis was 2,000 to 3,000 units and it rarely exceeded 5,000 
units. 

Cultures of blood, urine, sputum, abdominal drainage, and 
wounds were routinely obtained at the time of admission and were 
repeated as dietated by the clinical course. Cultures of peritoneal 
fluid, abscess cavities, pleural fluid, and CSF were obtained when 
appropriate. Abdominal infection in the form of peritonitis with or 
without localized abscess formation was diagnosed at the time of 
operation or at autopsy. 

Signs of intra-abdominal infection included fever, hypotension, 
tachycardia, abdominal distention, absent bowel sounds, abdom- 
inal tenderness, and rigidity. Occasionally, abdominal masses were 
palpable. Such findings prompted the initiation of antibiotic 
therapy as definitive plans for diagnosis and therapy were 
formulated. An aminoglycoside and either clindamycin or chlor- 
amphenicol were generally administered to provide coverage 


against anaerobic and both Gram-negative and Gram-positive 


aerobic organisms. The dose of the aminoglycoside was adjusted 
according to changes in renal function and serum concentrations. 
Amphoteriein B therapy was begun when deep-seated fungal 
infections were diagnosed by positive culture or, in one instance, 
by rising antibody titers to Candida albicans." 

Before 1973, nutrition was provided in the form of hypertonic 
glucose (200 to 400 keal/day). Subsequently, patients regularly 
received total parenteral nutrition in the form of protein hydroly- 
sate (Fre-Amine) and hypertonic glucose which provided approxi- 
mately 12 gm of nitrogen as amino acids and in excess of 2,000 
keal/day. The infusions were administered through a central 
venous catheter, placed and cared for by standard techniques." In 
addition to total parenteral nutrition, potential predictor variables 
that were analyzed included the patient's age, sex, urinary output, 
and the presence of medical and surgical complications. 

x” determinations with or without Yates’ correction as appro- 
priate and linear regression analysis were used to establish 
statistical significance. The 95% limit of probability was accepted 
as significant." 
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Table 1.—Origin of Acute Renal Failure With Intra- 
abdominal Infection in 76 Patients 


















































No. of No. of 


Precipitating Event Patients Survivors 
Surgery 
Intestinal 21 5 
Biliary tract 9 1 
Gastric 7 1 
Vascular 9 2 
Other 4 3 
Total 50 12 
Trauma 
Penetrating 10 4 
Blunt 8 1 
Total 18 8 
Pancreatitis 7 3 
Primary peritonitis 1 


RESULTS 


Twenty-four (32%) of the 76 patients with acute renal 
failure and severe intra-abdominal infection survived. 
Fifty-eight were men and 18 were women. The mean age 
of both sexes was 52 years; the range was 19 to 88 years. 


Origin of Acute Renal Failure and Infection 


The precipitating events are given in Table 1. In 50 
patients, acute renal failure and intra-abdominal infection 
developed postoperatively; of these patients 12 survived. 
Fifteen of the 50 precipitating operations were elective. 
Nine patients underwent elective colonie procedures for 
the removal of asymptomatic polyps or quiescent divertic- 
ular disease. Two underwent elective cholecystectomy, one 
elective gastrectomy, two elective aneurysmectomy, and 
one elective adrenalectomy. The 35 emergent operations 
were prompted by appendicitis, perforated colonic divertic- 
ula, gangrenous cholecystitis, gastric perforations, rup- 
tured aneurysms, occlusive disease of the mesenteric 
artery, and massive uterine hemorrhage. 

Eight of 18 patients survived posttraumatic acute renal 
failure and intra-abdominal infection. Penetrating trauma 
was caused by small-caliber gunshot wounds and stab- 
bings. Blunt trauma was caused exclusively by traffic 
accidents. Penetrating wounds as a precipitating event had 
a more favorable prognosis as compared to blunt trauma 
(P < .05). Bacterial peritonitis and renal failure compli- 
cated pancreatitis in seven patients, three of whom 
survived. In one patient, primary pneumococcal peritonitis 
as a complication of the nephrotic syndrome developed. 
Acute renal failure supervened; however, the patient even- 
tually recovered from both lesions. 


Microbial Isolates 


Seventy-five of the 76 patients were found to have 
diffuse peritonitis either at operation or at autopsy. In 48 
one or more intra-abdominal abscesses developed. One 
patient had a large retroperitoneal abscess after adrenal 
extirpation. A summary of the microbial isolates from 
blood, peritoneal fluid, and abscess cavities of these 
patients is given in Tables 2 and 3. 
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Anaerobic bacteria 
Bacteroides fragilis 19 9 
Clostridium perfringens 2 
Other anaerobes 6 11 
Total anaerobes 27 27 
Gram-negative aerobic bacteria 
Pseudomonas aeruginosa 12 14 
Escherichia coli 7 22 
Klebsiella pneumoniae 5 11 
Enterobacter cloacae (4 7 
Other Gram-negative 7 15 
Total Gram-negative 35 69 


Gram-positive aerobic and facul- 
tative bacteria 


Staphylococcus aureus 6 4 

Streptococcus faecalis 9 24 

S pneumoniae 1 1 
Total Gram-positive 16 29 

Fungi 

Candida albicans 9 11 

C tropicalis 2 2 

Other fungi 1 3 
Total fungi 


Total isolates 







Table 3.—Findings at Time of 70 Repeated Abdominal 
Explorations in 40 Patients 











Nonsur- 
Survivors vivors Total 
Remediable lesions 
Intra-abdominal abscesses 
with peritonitis 19 23 42 
Suture insufficiency 4 5 9 
Perforated viscus 4 5 9 
Bleeding site 2 4 6 
Total 29 37 66 
Nonremediable lesions 
Diffuse peritonitis 2 8 10 
Ischemic or infarcted bowel 1 6 7 
Pancreatitis 0 1 1 
Negative 1 1 
Total 4 


Ninety isolates were grown from the blood cultures of 47 
patients (Table 2). Twenty-seven of the isolates were 
anaerobes. Bacteroides fragilis was the single most 
common isolate from the blood. Pseudomonas aeruginosa, 
Escherichia coli, and Klebsiella pneumoniae accounted for 
24 of the 35 Gram-negative aerobic isolates. Gram-positive 
facultative and aerobic cocci made up 16 of the isolates. 
Fungi were identified in 12 of the positive blood cultures. 
Of 35 patients with aerobic Gram-negative bacteremia, 
only four survived. Ten of 16 patients survived Gram- 
positive bacteremia and ten of 27 survived anaerobic 
bacteremia. Gram-negative aerobic bacteremia adversely 
affected survival (P < .05). 

Peritoneal and abscess fluid cultures yielded a different 
prevalence of microorganisms than did blood cultures 
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Flow diagram showing course of 76 patients with intra-abdominal infection and acute renal failure. 


(Table 2). Anaerobes contributed only 27 of the 141 isolates 
compared to Gram-negative bacilli which contributed 69 
isolates. Gram-positive bacteria and fungi were composed 
of the same percentage of isolates as in blood. Multiple 
organisms frequently grew from a single culture from a 
peritoneal or abscess cavity. The number of organisms 
isolated from a single source did not affect survival. The 
results of eultures of tracheostomy material, effluent from 
drains, urine, and wound material were frequently positive 
without clinical evidence of associated deep-seated infec- 
tion and, therefore, were excluded from analysis. 


Reoperation 


The Figure shows a flow diagram outlining the course of 
the 76 patients. All 76 patients were operated on at our 
hospital, at which time the diagnosis and the nature of 
intra-abdominal infection was established. Nine patients 
recovered, 27 died, and 40 were reoperated on. Six survived, 
nine died, and 25 underwent a second reoperation. Seven 
survived, 13 died, and five underwent a third reoperation. 
Of these, two survived and three died. 

Conditions that prompted the second, third, and fourth 
operations included persistent fever (temperature greater 
than 37.5 C), evidence of peritoneal irritation, an 
expanding mass on physical examination, gastrointestinal 
(GI) or wound hemorrhage, and leukocytosis. Other ancil- 
lary diagnostic tests served only to corroborate the clinical 
impression and included roentgenograms (with or without 
contrast material), abdominal ultrasound examination, and 
radioisotopic studies. Although many such studies were 
obtained on every patient, they were specifically useful 
indicators before only 23 (83%) of the 70 reoperations. All 
of the patients had leukocytosis, 74% had abnormal results 
from physical examination, and 54% had fever. 

The operative findings at the time of reexploration are 
given in Table 3. When a surgically remediable condition, 
ie, intra-abdominal abscess, leaking anastomoses, per- 
forated viscus, or bleeding site, was identified, a signifi- 
cantly improved survival rate resulted (P < .05). 

Results from only two of the 70 reoperations were 
normal. One patient who underwent emergency segmental 
resection of the sigmoid colon after a diverticular perfora- 
tion had respiratory failure develop postoperatively. A 
pneumoperitoneum developed that prompted a second 
operation 15 days later. No explanation for the free 
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intraperitoneal air was identified at operation or autopsy. 
In a second patient, diffuse peritonitis developed after a 
colonic diverticulum ruptured during a barium enema 
examination. Two months after partial rib resection and 
drainage of the left pleural space, unremitting fever 
prompted a fourth operation in an attempt to locate an 
intra-abdominal abscess. None was identified, the patient’s 
fever eventually abated, and he was discharged from the 
hospital. 


Potential Predictor Variables 


During the last three years of the study period, 32 
patients received total parenteral nutrition. Seventeen 
(53%) of these patients survived compared with only seven 
of 44 (16%) receiving glucose alone (P < .001). Age, sex, 
urinary output during the course of acute renal failure, and 
the number of complications per patient failed to affect 
survival. Of the medical and surgical complications (Table 
4) encountered, only myocardial infarction and dissemi- 
nated intravascular coagulation were significant, unfavor- 
able prognostic indicators (P < .05). 


COMMENT 


Renal failure, as well as failure of other organ systems, is 
a recognized sign of intra-abdominal infection. Polk and 
Shields" have recently emphasized this association. They 
indicated that support of organ function by means of 
ventilators, dialyzers, and other techniques is at best only 
palliative and that recovery will not occur unless the 
underlying infection is appropriately drained. Our 
patients' eases strongly support their position. Conceiv- 
ably, our patient with primary peritonitis may have recov- 
ered with antibiotic therapy alone; however, the other 75 
patients required definitive operative procedures. Forty of 
76 patients required reoperation. Our data indicate that 
although reoperation does not always identify a correct- 
able lesion, the incidence of normal findings on laparot- 
omies in this population is quite low. The mortality in 
patients with uncontrolled intra-abdominal infection and 
acute renal failure is extremely high, suggesting that the 
maximum salvage rate will be achieved in patients reoper- 
ated on who otherwise face almost certain death. 

The precipitating events that resulted in acute renal 
failure and life-threatening intra-abdominal infection in 
our patients resemble those described in 1972 by Kornhall.* 
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Table 4.—Medical and Surgical Complications 




















No. of ` 
Patients No. of 
Complication Affected ° Survivors 

Infections 

Abscess 49 iL 

Bacteremia 47 14 

Urinary tract infection 26 8 

Pneumonia 24 8 
Cardiovascular 

Arrhythmia 35 11 

Pulmonary edema 16 3 

Acute myocardial infarction 5 0 

Pulmonary embolism 6 1 
Miscellaneous 

Gastrointestinal bleeding 41 11 

Jaundice 25 10 

Adult respiratory distress 

syndrome 16 5 
Disseminated intravascular 
coagulation 15 1 

Pancreatitis 13 6 

Wound dehiscence 8 2 

Metabolic encephalopathy 3 





He described 298 patients with postoperative acute renal 
failure, 50 of whom had peritonitis. In one half of his 
patients with peritonitis, acute renal failure developed 
after operations of the small and large intestines. In the 
other half it did so after gastric and biliary tract surgery. 
All 50 of Kornhall’s patients with acute renal failure and 
peritonitis died. Lordon and Burton? described the clinical 
course of 67 military personnel who incurred posttraumatic 
acute renal failure during the Vietnam conflict. The 
survival rate of those with intra-abdominal infection was 
12%. Lordon and Burton's patients all had suffered severe 
generalized injuries secondary to multiple fragment 
wounds and high-velocity gunshot wounds. All but one of 
our 76 patients with acute renal failure had peritonitis and, 
in addition, 48 had intra-abdominal abscesses. The overall 
survival rate of 32% is an improvement compared with 
previously reported rates for these critically ill pa- 
tients.'** 

Bacteremia was common in our patients thus reflecting 
the severity of their infections as well as probable delays in 
reoperation. The frequency with which anaerobes, espe- 
cially B fragilis, were isolated from blood was considerably 
greater than previously found in patients with acute renal 
failure from any cause. Zech et al'* reviewed the organisms 
isolated in blood cultures from 282 patients with medical 
and surgical acute renal failure and reported no Bacteroi- 
daceae. Only two anaerobic cultures were identified. 
Kleinknecht et al' found only four anaerobic isolates in 113 
positive blood cultures from patients with heterogenous 
acute renal failure. The high incidence of infections 
involving anaerobic microorganisms in our patients 
reflects the frequency of surgery or antecedent trauma 
involving the GI tract. Chow and Guze'" found that 
patients with intra-abdominal infection frequently have 
anaerobic bacteremia develop and they noted a 61% mortal- 
ity. The frequency of B fragilis and subspecies in our 
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patients is not surprising since B fragilis is the most 
abundant flora in the GI tract.” 

As a group, Gram-negative aerobic bacilli were the most 
common isolates from blood in our patients. In addition, 
the presence of these organisms indicated an extremely 
poor prognosis. These findings are in accord with previous 
reports. *** Also of importance is the relatively high 
incidence of fungemia in our patients. Whereas Kleink- 
necht et al' noted fungemia occurring in only 4% of their 
patients, in 13% of our patients fungi grew from blood 
cultures. Although C albicans was most common, C tropi- 
calis and Torulopsis globrata were also identified. The rate 
at which fungi were cultured from the abdomen was 
similar to that from blood, suggesting peritoneal or wound 
contamination as the most likely source of fungal infec- 
tion. 

The antibioties most commonly used in our patients were 
an aminoglycoside combined with either clindamycin or 
chloramphenicol. The rationale for using these antibiotic 
combinations in the treatment of peritonitis has been 
studied in experimental animals.” Weinstein et al” found 
that gentamicin sharply reduced the mortality from exper- 
imental peritonitis in rats, but that 9876 of the survivors 
had abscesses. Clindamycin reduced the mortality less 
effectively but resulted in an incidence of intra-abdominal 
abscess of only 5%. A combination of these drugs resulted 
in alow mortality and a low rate of abscess formation. The 
study of Weinstein et al also suggested that coliforms are 
responsible for early mortality in peritonitis, whereas an- 
aerobes are primarily responsible for the late complications 
of intra-abdominal abscess formation. 


important Factors 


Reoperation was an important factor in the manage- 
ment of our patients. Although technical advances have 
facilitated the diagnosis of underlying surgical disease, 
clinical measurements remained most important in indi- 
cating the necessity for operative intervention. Roentgen- 
ograms, ultrasound, and radioisotopic studies corroborated 
clinical evidence of ongoing intra-abdominal infection in 
one third of 70 repeated exploratory abdominal oper- 
ations. 

Leukocytosis, abnormal physical findings, and fever 
were the most important clinical indicators of ongoing 
infection. On the day before operation, fever (temperature 
> 37.5 C) was observed in 54% of the reoperated patients. 
A higher incidence of fever might well be expected; 
however, relative hypothermia in uremic individuals has 
been recognized for more than 50 years since the descrip- 
tion of Volhard.” Silverblatt et al? studied the effect of 
uremia on the pyrogenic responses of rabbits. They found 
that although no difference was observed in the febrile 
response of normal or uremic animals to pyrogens, a 
correlation between high levels of BUN and a lowered 
basal body temperature existed. It is possible that the 
definition of fever may be conservative in the uremic 
patient and should be revised. Even very modest tempera- 
ture elevations in the uremic patient should be viewed with 
great suspicion. 
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Total parenteral nutrition has been reported to improve 
the survival rate in patients with acute renal failure.'^*' In 
an earlier report, we found that the survival of patients 
with acute renal failure of any cause with three or more 
complieations was enhanced by total parenteral nutrition. 
The 16% survival rate of our patients treated with hyper- 
tonic glucose infusions alone is comparable to the 
previously reported low survival rate of patients with acute 
renal failure and peritonitis.**’ Parenteral hyperalimenta- 
tion considerably improved the survival rate in our 
patients with intra-abdominal infection and acute renal 
failure. Fifty-three percent survival is similar to that 
reported in large series of patients with acute renal failure 
irrespective of origin, ™®7° 

Age, sex, and the number of complications failed to 
influence the survival rate in our patients. The mortality 
and the number of complications per patient were so great 
as to make meaningful correlations impossible. The 
presence of nonoliguric renal failure failed to influence the 
survival rate contrary to a recent report.” Moreover, 
anuria (< 50 ml/day) was common and also had no bearing 
on the survival rate. Since infection played such a major 
role in the clinical course of these critically ill patients, it is 
not unexpected that recovery hinged on its effective 
treatment and that other clinical features had a lesser 
bearing on survival rate. 

In summary, of 76 consecutive patients with acute renal 
failure and severe intra-abdominal infection treated at our 
hospital, 24 survived. Anaerobic bacteria and fungi were 
important pathogens in these patients while Gram-nega- 
tive bacilli were most lethal. Clinical findings, namely 
leukocytosis, abnormal results from physical examination, 
and fever, most commonly prompted reoperation. Reoper- 
ation was not responsible for the death of any patient, 
whereas those patients in whom remediable abnormalities 
were identified had significantly improved chances of 
survival. Total parenteral nutrition affected the survival 
rate favorably. Although the mortality of these patients 
remains high, aggressive medical and surgical care 
improves the chances for recovery. 


This investigation was supported by grants in aid from the Kidney 
Foundation of Indiana and by grant HL 14159 from the Publie Health 
Service, Specialized Center of Research (SCOR)-Hypertension. 


Nonproprietary Names and Trademarks of Drugs 


Amphotericin B—F'wngizone. 
Clindamycin- Cleocin. 
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Discussion 


GEORGE F. SHELDON, MD, San Francisco: This article makes two 
very important points. First, there are now two series that would 
suggest that using total parenteral nutrition acutely in patients 
with acute renal failure may improve survival. 

The second point, I think, is perhaps even more important. 
About a year ago I collected all available series going back to 
World War II of survival statistics in acute renal failure. This is 
not chronic renal failure, this is acute renal failure, and we find the 
mortality of this disease is exactly what it was before the dialysis 
machine was invented. The difference is that the patients are not 
dying of hyperkalemia now. They are dying of sepsis, but they are 
still dying at the same rate, and the most recent series in combat 
situations such as that in the Israeli-Egyptian War of 1973 still 
shows a mortality between 65% and 75% which is just exactly what 
these authors reported in their article. So I think the point is (as Dr 
Boyden made in his presidential address), we have a good deal of 
hardware to keep people alive longer, but the survival rate is 
important and that has not changed in acute renal failure since 
1945. 

RoBERT J. FREEARK, MD, Maywood, Ill: There is a current 
concept in operative treatment that I find quite fascinating, which 
is popularized by Hudspath and is entitled radical peritoneal 
debridement in the treatment of advanced peritonitis and abscess 
formation. 

Hudspath in a report in the ARCHIVES advocated a very aggres- 
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sive approach to this sort of advanced peritonitis abscess situation 
which in brief involves a xiphoid-to-public incision, a meticulous 
dissection of all areas of an involved peritoneum, intubation of the 
entire small bowel with a long tube, lavage of the abdomen, and 
then primary closure without drainage of the so-treated peritoneal 
cavity. 

In Hudspath's work he had a remarkable series of some hundred 
patients with almost no instances of recurrent abscess formation 
or mortality. 

It is a concept that I find both fascinating and in a limited 
experience difficult to accept. 

Of the groups that have advocated it that I know of other than 
Dr Hudspath, the people with transplants are perhaps the most 
staunch advocates; they claim that the immunosuppressed patient 
is unable to rally his defenses and therefore he must be given all of 
this type of surgical assistance in overcoming infection. 

I would like to know whether the approach of Milligan et al to 
the infection abscess problem in this transplant population is any 
different from their approach to other forms of advanced perito- 
nitis and intra-abdominal abscess, and second, whether they do, in 
fact, perform the so-called radical peritoneal debridement. 

W. PETER Geis, MD, Maywood, Ill: There are a number of things 
that I would like to reinforce based on our experience with a 
similar series of patients. The evolution of our philosophy of 
patient management is very similar to yours. 

As has been reiterated, people encounter acute renal failure 
after major operative intervention or after some catastrophic 
event. If renal failure occurs, the mortality is 50% to 70%. They die 
of gastrointestinal bleeding, of sepsis, and of pulmonary insuffi- 
ciency. The only factor that decreases the occurence of these 
complications is to improve the host defenses. We are presently 
observing an improvement in survival with total parenteral 
nutrition. 

We start daily hemodialysis. This is especially important in the 
anurie or profoundly oliguric group. If you don't dialyze the 
patient every day, then you can't infuse the 3,000 to 5,000 ec of 
volume in order to accomplish 4,000 calories of daily input into 
these patients. 

Furthermore, we believe that once you decide the patient has 
acute renal failure, the Foley catheter, and the central venous 
pressure catheter should be removed to avoid infection and sepsis. 
Evaluate the patient's volume on the basis of clinical criterion; he 
should lose, even with hyperalimentation, 0.2 to 0.5 kg a day. - 

In regard to oliguria, I am surprised that you didn't find an 
improved survival in the nonoliguric acute renal failure group 
since these patients will accept large volumes of fluid and calories 
because they are still urinating water and sodium. 

My last comment relates to operative intervention on these 
patients. If a diffuse phlegmon or abcesses are encountered, we 





abdomen for continuous lavage. The lavage fluid is drained out of 
the abdomen through large dependent drain sites and collected in 
Hollister drainage bags. This adjunct cleanses the peritoneal 
cavity and provides continuous peritoneal dialysis. 

JOHN L. GLOvER, MD, Indianapolis: Dr Sheldon, we agree, of 
course, that the total parenteral nutrition is beneficial, and we are 
still concerned about the high mortality in these patients. 

Regarding the comments about the aggressive treatment of the 
inflammatory processes, we share the interest and share the 
inclination but have not really done the procedures outlined by 
Hudspath. We have begun using, with limited experience so far, 
the postoperative lavage technique that Dr Geis has commented 
on. I think there is some good rationale for it. In addition to the 
general feeling about host defenses that indicate that the aggres- 
sive attack on that sort of intra-abdominal inflammatory process 
is justifiable, the work in experimental animals by Dr John Davis 
some years ago indicated that the lethal factor in experimental 
peritonitis was a certain concentration of hemoglobin in the 
presence of bacteria. 

Dr Geis, specifieally in answer to your other questions, we 
perform daily dialyses and see similar weight loss to that you 
mentioned. We were also surprised that we did not see a differ- 
ence in mortality in the nonoliguric renal failure group. 

One of the primary purposes of the study Dr Milligan reported 
was to outline the characteristies of the infection in patients with 
renal failure and peritonitis. In doing so, he uncovered several 
lessons that are important for the surgical members of the teams 
caring for these patients. 

First is that the renal failure must always be considered the 
secondary process and the infection the primary process. The 
former, which can be controlled by dialysis, may abate but the 
latter often requires several operative procedures as well as 
appropriate antibiotie therapy and still remains a highly lethal 
complieation. There is a limit as to how well these patients can be 
made by nonoperative measures; and although they are often so ill 
as to make the most aggressive of us shy away from operation, 
failure to operate when indicated may deny one of these patients 
his last chance for recovery. 

Second, the best indicators of the appropriate time for reopera- 
tion are the simplest ones: presence of a mass, signs of peritoneal 
irritation, fever, and leukocytosis, bearing in mind that the uremia 
alters the febrile response and that a trend of leukocytosis may be 
more convincing than a single value. 

Third, mortality does not increase with each successive opera- 
tion; in retrospect, we wonder if we would not have saved some of 
those 27 patients who died after their first reoperation if we had 
been more aggressive. 

Finally, although parenteral nutrition makes the management 
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of these patients more complicated, its benefits seem to far 
make a concerted attempt to remove all inflammatory tissue and outweigh its risks. 
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Malignant Histiocytomas 


Lawrence B. Langsam, MD; Gerald Fine, MD; Joseph L. Ponka, MD 


e During the past ten years, the histiogenesis of malignant 
histiocytomas and a group of related benign and malignant 
lesions have been the source of speculation. Although of heter- 
ogeneous histological appearance, it is believed that there is a 
common cell of origin for these neoplasms—the histiocyte. From 
1966 to 1974, 16 patients were encountered who had neoplasms 
that fell into the general group of malignant histiocytomas. These 
tumors were variously located in the extremities, head, chest 
wall, retroperitoneum, lung, spermatic cord, and lower 
abdomen. 

Surgical! treatment included radical amputations, wide local 
excision, pulmonary lobectomy, and nephrectomy. Cobalt 
therapy and chemotherapy with vincristine sulfate, cyclophos- 
phamide, doxorubicin hydrochloride, and chlorambucil were 
also used. 

Ten of 16 patients are alive after treatment, two are alive with 
metastatic disease, but four have died of malignant disease. 

(Arch Surg 113:473-476, 1978) 


LEE past ten years, malignant histiocytomas and 

a group of other related benign and malignant 
lesions have been the source of much discussion and 
speculation among pathologists in regard to their histio- 
genesis."? Although the histological appearance of these 
neoplasms is heterogeneous, it is believed that there is a 
common cell of origin—the histiocyte (Fig 1). The concept 
of a histiocytic origin for such tumors as atypical fibrous 
histiocytoma, malignant fibrous histiocytoma, malignant 
histiocytoma, and epithelioid sarcoma has been recently 
strengthened by electron mieroscopy and tissue culture 
studies." ' 

Recognition of the existence of the histiocytoma as a 
specific entity, with its histological variations, has brought 
about considerable change in the incidence of the various 
categories of soft tissue neoplasms, and it would seem that 
histiocytomas are the most common soft tissue tumors; 
their origin from a mesenchymal cell capable of variations 
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in appearance has made their recognition and acceptance 
as a specific entity difficult. The diverse morphological 
appearance of the histiocytoma has been well documented 
and is illustrated by the tumors that we studied. 

The malignant biological behavior of the histiocytoma, in 
addition to the variability in appearance that has been 
observed in this variety of tumor, is well demonstrated in 
this group of cases. Malignant histological features of this 
tumor are not necessarily synonymous with rapid dissemi- 
nation (Fig 2). On the other hand, other tumors that may or 
may not be malignant histologically have eventuated into 
disseminated disease (Fig 3). Such inconsistencies between 
behavior and tumor morphology are not unique to these 
tumors and ean be found in many other neoplasms, both 
sarcoma and carcinoma. 

The simultaneous appearance on our service of two 
patients with malignant histiocytomas prompted us to 
review the Henry Ford Hospital experience with this 
disease. Other tumors of a similar origin have been 
reported by Farah et al and Klugo and co-workers.* 


PATIENTS 


During the years 1966 to 1974, 16 patients with malignant 
histiocytoma were treated at the Henry Ford Hospital. The 
uncommon occurrence of this malignant tumor is indicated by the 
fact that these 16 cases represent 0.5% of all the primary malig- 
nant tumors and 12.4% of all tumors of soft tissue origin seen at 
this hospital during the same period. 

Of the 16 patients, 13 were male and three female; 13 were white 
and three were black. Age at diagnosis ranged from 12 to 75 years, 
but the majority of patients were in the fifth to seventh decades of 
life. The age distribution was as follows: 


Age, yr No. of Patients 
10 to 19 1 
20 to 29 1 
30 to 39 1 
40 to 49 3 
50 to 59 5 
60 to 69 3 
70 to 79 2 


The mean age was 51 years. 

In 13 patients, the presenting complaint was presence of a mass, 
with or without pain. The period of symptoms varied from an 
acute illness of three weeks’ duration to the presence of a mass for 
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Fig 1.—Complicated relationship of histiocyte to other cell types 
of mesenchymal origin. 





Fig 2.—Although histological appearance of tumor is highly 
malignant, patient is alive and well eight years after amputation 
(hematoxylin-eosin, original magnification x 390). 
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Fig 4.—Tumor referred to in case report. Highly cellular nature of 
tumor suggests that it is highly malignant. Patient is alive six years 
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after amputation of upper extremity (hematoxylin-eosin, original 


magnification x 390). 
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five or six years. Location of the tumors was diverse, with the 
largest number (35%) occurring in the lower extremity. The 
locations were as follows: 


Location No. of Cases 
Upper extremity 1 
Lower extremity 
Head 

Chest wall 
Inguinal region 
Spermatic cord 
Lung 
Retroperitoneum 2 
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This predilection for the lower extremity was also seen in the 
group of patients at the Mayo Clinic studied by Soule and 
Enriquez.’ 


REPORT OF A CASE 


Case 1.—A 54-year-old man was admitted on July 29, 1971, for 
excision of a painless mass on the dorsum of his right hand, which 





Fig 3.—Histiocytoma in which amount of fibrous tissue is less than 
that shown in Fig 5. Patient died 5% months after abdominal mass 
noted (hematoxylin-eosin, original magnification x 390). 





Fig 5.—Fibrous nature of lesion is evident. Patient is alive and well 
eight years after transmetatarsal amputation of the great toe 
(hematoxylin-eosin, original magnification x 390). 
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had been present for approximately three months. He thought 
that there had been a slight increase in the size in recent weeks. 
The 1.5-cm mass was excised, and, when pathological examination 
showed this to be a malignant histiocytoma, a wide excision was 
performed two weeks later with a split-thickness skin graft. No 
residual tumor was seen in the surgical specimen. 

The patient was well until September 1972, when he noticed a 
mass in the dorsal aspect of the right forearm. He came in for 
reexamination one month later when the mass increased in size. 
Biopsy showed the tumor to be a malignant histiocytoma, and 
amputation was performed at the level of the upper humerus, 
along with an axillary dissection (Fig 4). Pathological examination 
showed extensive tumor invasion of the forearm musculature, but 
no axillary metastases. Follow-up examinations carried out twice 
yearly showed no evidence of recurrence after observation period 
of six years. 


PATHOLOGICAL EXAMINATION 


One or more of the histological variations described for the 
histiocytomas were noted to varying degrees in this group of 
tumors (Fig 2 to 5). Most prevalent were spindle-cell fibrous areas 
and round or polygonal histiocytes, both contributing to varying 
degrees to the greatest number of the tumors, and these tumors 
were designated as fibrous histiocytomas (Table 1). Those tumors 
in which the fibrous component was absent, or minimal in amount, 
were designated as histiocytomas, and in this category were 
several growths that bore much similarity to the mixed 
lymphomas and reticulum cell sareomas observed in lymph nodes 
(Fig 5). Foam cell, myxomatous stroma, avascular (“pericytoma- 
tous") pattern, and multinucleated histiocytic-type giant cells 
were infrequent, the last two being the least frequently encoun- 
tered. 

The need and value for tissue study in evaluating neoplastic 
disease is illustrated in a female patient with malignant histiocy- 
toma. After two recurrences, the tumor was considered to have 
metastasized to the pelvie cavity and would have been so recorded 
had not necropsy examination shown a primary ovarian carcinoma 
that was responsible for the metastatic tumors. 


TREATMENT AND RESULTS 


Surgical treatment was dictated by location and extent 
of the tumor. Modes of treatment were as follows: 


Modes No. of Patients 
Wide excision 6 
Amputation 4 
Nephrectomy 2 
Radical orchiectomy 1 
Pulmonary lobectomy 1 
Left patrial craniectomy 1 
Incisional biopsy 1 


One of the amputations was a hemipelvectomy; one of the 
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Table 2.—Patient Status 


No. of 
ces 








Survival 
Alive en well* 


Died of other diseasest 


*Time of survival: five months to five years. 
TLung metastases. 
tMetastasis occurred. 


nephrectomies included an adrenalectomy and splenec- 
tomy. 

Seven patients had adjuvant radiation therapy with 
cobalt 60, and four patients received chemotherapy. Five 
(29%) of the patients who had local excision of the tumor 
experienced a recurrence. Nine patients (56%) are alive and 
well from five months to five years after their last 
treatment. Four patients (28%) died of their disease in a 
span of from one month to 18 years after therapy. Two 
patients (12%) are alive with metastatic disease, and one 
patient died of a second primary malignant tumor (Ta- 
ble 2). 


COMMENT 


Stout" and co-workers were among the first to suggest 
that a number of tumors, some considered neoplastic and 
others nonneoplastie, of diverse morphology (including 
fibrous xanthoma, dermatofibroma, so-called sclerosing 
hemangioma of the skin, giant-cell tumors of soft tissue, 
villonodular tenosynovitis, xanthogranuloma, and derma- 
tofibrosareoma protuberans) might arise from a common 
cell, the tissue histiocyte. 

The belief that the histiocyte could act as a "facultative 
fibroblast" was substantiated by tissue culture studies and 
has been confirmed by other workers. There next followed 
the recognition of the existence of benign and malignant 
forms of these tumors, which were grouped into fibrous 
xanthomas, fibrous histiocytomas, and histiocytomas.*" 

The histological appearance of these tumors can be 
heterogenous, varying from predominantly spindle-shaped 
cells with a variable amount of collagen to predominantly 
round or polygonal cells in a loose sareomatous arrange- 
ment, or a compact epithelial-appearing configuration. In 
the malignant histiocytoma, the predominant cell has a 
distinct epithelioid appearance, and there is not a great 
deal of pleomorphism. However, in the entire spectrum of 
these tumors, variable amounts of the features listed 
previously may appear. Diagnosis of malignant disease 
with use of light microscopy may frequently be difficult 
and depend on the degree of anaplastic changes in the 
underlying stromal cells. 

Electron microscopic study of these tumors has shown 
five cell types to be identifiable: fibroblast-like cells, 
histiocyte-like cells, immature cells resembling reticulum 
cells, xanthomatous cells, and multinucleated giant cells. 
Similar nuclear inclusion bodies are noted in both principal 
cell types, lending support to the concept of a common 
origin for these cells. 
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CONCLUSION 


In the Henry Ford Hospital experience with malignant 
histiocytomas from 1966 to 1974, there seems to be suppor- 
tive evidence for the concept that a group of tumors 
containing a variety of cell types arise from the tissue 
histiocyte. 





Local recurrence developed in 2996 of our patients who 
had local excision. A total of 56% of the patients are alive 
and well; 25% of the patients died of the disease, and 12.5% 
of the patients are living with metastatic disease. 

It is hoped that continued interest in these complicated 
tumors will result in a better understanding of their 
pathological behavior and an improvement in therapy. 
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Discussion 


RAYMOND C. READ, MD, Little Rock, Ark: These tumors are 
bizarre, and unusual. We have previously thought that the histio- 
cyte was related to eosinophilic granuloma or to histiocytosis and 
was an inflammatory cell. 

We have had only one experience to date with this type of 
tumor. In 1967, we saw a middle-aged man who was spitting up 
blood and a chest roentgenogram was taken. We thought he had 
cancer of the lung, but in fact, he had bilateral tumors. He looked 
better than most patients do with cancer of the lung. A mass that 
size made us perform a biopsy of this lesion, and we treated this 
patient with chemotherapy, and he is alive today and has presently 
no recurrence in his lung. It is interesting that 12 months before 
we saw him, he had a small xanthoma removed from one ear. The 
lesion in his ear and that in his lung were very similar, so one 
would have to assume that this was metastatic disease. 

The next patient that we saw had pleural effusion on both sides. 
On the left it was being tapped out. He is a farmer about 37 years 
of age who for 17 years had a mass over his left scapula which 
didn’t change much in size, but recently started growing, and then 
he came in. He had a chest roentgenogram taken. We operated on 
him and took out these lesions. We just shelled them out the lung. 
After the pleural effusion had been taken out, we did bilateral 
thoracotomies. He had seeding on his pleura. This was done in 
January 1966. His chest roentgenogram for this year shows a small 
lesion. He hasn’t received any other therapy, and he is working on 
his farm and is reasonably asymptomatic at the moment. 

The third patient that we saw first came to us with a lesion on 
the skin of the left chest wall. This was removed two or three 
times, and the lesion grew back as fast as the skin graft that was 
used to replace radical excision of the lesion. This man had a 
rapidly growing lesion of which he died in four months. It had 
spread to the chest wall into the lung, into the pericardium, into 
the heart, and was resistant to radiotherapy. 

The final case we have is in the hospital today. Malignant giant 
cells were seen as was eosinophilic inflammatory infiltrate. This 
patient had a lesion in the right flank that penetrated into the 
cecum. He is presently undergoing radiotherapy. 

So in conclusion, I think it is important that not only the 
pathologist but the surgeons have some idea of these lesions 
because they are bizarre and need serious treatment. 

MARVIN M. RoMSDAHL, MD, Houston: We have encountered this 
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type of tumor, as well, at our institution during recent years. The 
variable histological findings, as indicated by Dr Langsam, are 
probably the reason why this tumor has been designated by 
different classifications in the past several decades. 

We refer to this tumor as a malignant fibrous histiocytoma 
because the fibrous cells seem to be the most common cell type in 
addition to the cells of histiocytic appearance. 

Tumors of this particular type have provided another inter- 
esting feature in that they may also arise in bone, although soft 
tissue sites of origin are most commonly encountered. In the past, 
I believe this particular tumor has been classified in various 
categories, including malignant giant cell tumor, reticulum cell 
sarcoma, and perhaps, in some cases, as osteogenic sarcoma. 

It is our practice at the present time to treat this tumor 
aggressively because of the high probability of distant metastases. 
This feature is sufficiently significant in that intense chemo- 
therapy programs may be warranted as a prophylactic measure 
against development of metastases after the primary tumor site is 
under control. If this tumor is the same as that described by the 
authors, and I believe this to be the case, the development of 
metastatic disease is an extremely ominous sign since currently 
designed intense chemotherapy programs have not shown great 
promise. 

I would like to ask the authors if they have had occasion to 
observe this tumor type in bone. 

DR Ponka: I agree with Dr Romsdahl that these tumors 
probably are given a number of designations, so I think that a 
greater awareness of these tumors will eventually result in better 
identification. 

We have generally accepted the idea that these tumors have a 
constant malignant potential, but this has not been our impression 
thus far. 

Nor are we quite sure of the significance of the histiological 
variability. Just as Dr Langsam stated, some of these tumors are 
pleomorphic and appear highly malignant; yet, they may result in 
a relatively benign course clinically. 

We have used surgical measures, chemotherapy, and radiother- 
apy, and, as Dr Langsam indicated, the patients have not been 
followed long enough to permit final opinions as to the effective- 
ness of such therapy. 


Malignant Histiocytomas—Langsam et al 


Use of Synthetic Absorbable Sutures 
for Abdominal and Chest Wound Closure 


Experience With 650 Consecutive Cases 


Dwight H. Murray, Jr, MD, F. William Blaisdell, MD 


€ The advent of synthetic collagen sutures (polyglycolic acid 
and polyglactin 910) has provided a new dimension in surgical 
suturing. However, surgeons in general have not yet taken full 
advantage of the potential that this new material offers. 

Associated evisceration and wound dehiscence rates as well 
as the incidence rate of wound infection were assessed since 
these represent standards by which the suture material can be 
evaluated. In an entire series of 650 cases, there has been one 
case of wound dehiscence with evisceration. The incidence of 
infection has been less than 1%, which is comparable to 
previous experience with interrupted, nonabsorbable sutures. 
The time required for closure using the new material has been 
approximately one third of that associated with the use of 
conventional interrupted closure sutures. This implies a 
substantia! cost reduction for the patient. 

As a result of this experience, the synthetic absorbable sutures 
seem to represent the material of choice for routine abdominal or 
chest wound closure. 

(Arch Surg 113:477-480, 1978) 


v ueram have been continually searching for the ideal 
suture material. Its optimal qualifications would be 
that it handles easily and ties securely with a minimum of 
knots; that it is small in diameter, yet retains its tensile 
strength while the wound is healing; that it evokes a 
minimal inflammatory process; that it absorbs completely; 
and, finally, that it responds kindly in the presence of 
infection. As noted by Herrmann et al', the new synthetic 





Accepted for publication Dec 12, 1977. 

From the Department of Surgery, University of California School of 
Medicine at San Francisco General Hospital. Dr Murray is in private 
practice in Napa, Calif. 

Read before the 85th annual meeting of the Western Surgical Associa- 
tion, Las Vegas, Nov 15, 1977. 

Reprint requests to Surgical Service, Ward 3A, San Francisco General 
Hospital, 1001 Potrero Ave, San Francisco, CA 94110. 


Arch Surg—Vol 113, April 1978 


collagen sutures come closest to meeting these optimal 
criteria. 

The purpose of this article is to present and discuss our 
experience with the closure of 650 consecutive abdominal 
and chest wounds using a continuous suture of polyglycolic 
acid (PGA) or polyglactin 910 (PGA-910). Originally, PGA 
was used exclusively, but in the past 15 months we have 
changed to PGA-910. The reason for the substitution is 
that in our experience this latter suture material slides 
through the tissue with much less friction than does PGA. 
Other than this, the favorable qualities of both of these 
suture materials seem to be equal. 


METHODS 


Chest and thoracic incisions are made in the usual fashion. 
These have consisted, for the most part, of thoracic intercostal 
incisions and midline and transverse abdominal incisions. We have 
not yet used this material in the closure of ventral or inguinal 
hernias. However, in 650 cases, synthetic sutures were used in the 
following types of surgery: in 81 cases of esophagus and stomach 
surgery; in 25 cases of small-bowel surgery; in 98 cases of colon 
surgery; in 52 cases of appendectomy; in 103 cases of laparotomy; 
in 45 cases of vascular surgery; in 29 cases of pelvic surgery; in 70 
cases of chest surgery; and in 147 cases of gallbladder and common 
bile duct surgery. The large number of cholecystectomies relates 
to the fact that we originally used synthetic collagen sutures in 
right subcostal incisions but subsequently expanded their use to 
include other types of abdominal and thoracic closures. 

Our usual method of closure before the availability of the 
synthetic collagen suture material was through the use of a 
continuous No. 1 chromic catgut suture on the peritoneum but with 
interrupted nonabsorbable sutures on each overlying fascial layer. 
This was always a laborious, time-consuming procedure. Percuta- 
neous far-near near-far retention sutures of heavy nonabsorbable 
suture material were frequently used. Also, these large retention 
sutures were used almost routinely on xiphoid-to-pubis incisions 
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Continuous synthetic absorbable suture is placed 17? to 2 cm 
back from cut edge of wound and 17? to 2 cm apart. 


and on many patients who had widespread carcinoma and/or 
malnutrition. 

The method of closure that was used on the patients in these 650 
cases entailed the use of a continuous 0 or 00 PGA or PGA-910 
suture on the peritoneum and of a continuous 0 or 1 suture on the 
fascia. 

The judicious following of the suture puts equal tension on all of 
the bites and allows for a much more uniform closure. However, it 
is imperative that rather large, closely spaced bites under 
moderate tension be used. The bites on the linea alba should be 11% 
to 2 em apart and 1% to 2 cem back from the cut edge (Figure). The 
optimal tension is that which is sufficient to securely approximate 
the fascial edges. The same holds true on the anterior sheath in 
relation to transverse and lower abdominal incisions. The only 
variance is that occasionally in the upper midline we will place a 
few interrupted collagen sutures along with the continuous ones 
with bites back about 3 em from the cut edge and about 3 em apart. 
We usually do not close the peritoneum when dealing with upper 
midline incisions since we habitually dissect the falciform liga- 
ment and peritoneum far to the left before opening it. When 
dealing with thoracic incisions, the ribs are approximated with 
pericostal interrupted sutures of 1 PGA or PGA-910, but again the 
fascia of the chest is closed with the continuous synthetic collagen 
suture material much as it is in the abdomen. 

We have used three or four knots more or less routinely when 
tying this suture material. The coefficient of friction is excellent 
and these knots seem more secure than those obtained when using 
conventional nonabsorbable sutures such as silk. 


RESULTS 


Review of our series indicates only one case of the 650 of 
dehiscence with evisceration in which the material was 
used for fascial closure. All of these cases have been clean 
or clean-contaminated ones. There have been six extensive 
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wound infections, an incidence of less than 1%. In addition, 
the material has maintained its apparent strength despite 
involvement by infection. All of these wounds have even- 
tually healed without extrusion of the sutures or the need 
to remove them. 

The remaining criteria by which these sutures might be 
evaluated is the late appearance of fascial separation as 
manifested by wound hernias. Our follow-up is as yet too 
brief to permit adequate assessment of hernia incidence, 
but it does not appear to be substantially different from 
that seen following the use of nonabsorbable sutures. 


COMMENT 


The advent of synthetic collagen suture material 
prompted our interest in its use. We were impressed by its 
strength and small diameter. It was first used on subcuta- 
neous tissue and then on the fascia of the neck and 
extremities. As our experience grew, we expanded the use 
of this suture to include the peritoneum and then the fascia 
of the abdominal wall and chest. Our enthusiasm for this 
suture material increased when it was noted that whenever 
a wound required reopening within one to 40 days, the 
suture material was still intact and had retained much of 
its tensile strength. 

This material has proved optimal in closing right 
subcostal cholecystectomy wounds, and our experience has 
been the most extensive in relation to these types of 
incisions. It has also proved its worth for closure of large 
xiphoid-to-pubis midline incisions as well as for closure of 
those incisions that encompass a major portion of the upper 
midline. Because of the rapidity and security of the closure, 
this material is now used exclusively in the fascial layers of 
the neck and extremities. It has also been substituted 
entirely for catgut in the gastrointestinal (GI) tract. We 
have not as yet used this suture material for repair of 
inguinal hernias or ventral hernias because of the theoret- 
ical disadvantage of an absorbable suture in these circum- 
stances. 

In this experience with 650 cases, our wound infection 
rate has been low and may even represent a slight decrease 
over that associated with the use of nonabsorbable sutures. 
There have been minimal problems with dehiscence and 
evisceration. Although incisional hernias have developed in 
the patients in our series, the incidence rate does not 
appear to be any different from what we had seen 
previously when using interrupted nonabsorbable sutures. 
However, it will require at least ten years of follow-up 
experience to establish this fact conclusively, and for this 
reason we have not used it as yet for hernia repair. 

The advantages of this material, we believe, have been 
great. Retention sutures that were once used almost 
routinely on xiphoid-to-pubis incisions and in other situa- 
tions (such as in patients suffering from malnutrition and 
secondary complications) have virtually been eliminated. 
This certainly has yielded a less uncomfortable incision for 
the patient as well. It may also be responsible for a lower 
infection rate, since some percutaneous sutures can add 
substantially to the incidence of infection.’ If infection 
does develop, the "spitting suture" does not follow and the 
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material is gradually absorbed. Moreover, the absorption 
rate is not increased by the presence of infection, as is the 
case when catgut is used. Because of the higher tensile 
strength of this suture material, smaller needles and 
smaller suture materials can be used. 

Because of its strength, we have found this material to 
be ideal for use as a continuous suture for fascial closure. 
Since this type of closure distributes tension equally over a 
continuous line, the risk of dehiscence is actually lower 
than with interrupted closure. In addition, defects related 
to the knet are minimized and the total amount of foreign 
material m the wound is actually less than that associated 
with standard interrupted closure. 

The rapidity of closure is a definite time- and money- 
saver that greatly expedites this portion of the operation. 
In fact, the surgeon and assistant can close portions of the 
wound simultaneously since a continuous suture is being 
used. 

All of these advantages have been confirmed by others.’ 
Studies im dogs and man reveal that PGA had more tensile 
strength per unit size than do other absorbable and most 
nonabsorbable suture materials.*^ The fact that it does tie 
easily and securely has also been demonstrated.’ Others 
have found that the inflammatory reaction produced by 
PGA has been minimal.** Edlich et al^ demonstrated a 
lower infection rate in wounds closed with PGA vs catgut. 
Conn et al* showed that PGA-910 absorbed in 60 days and 
caused minimal inflammatory reaction. Catgut absorbed in 
human a»dominal wounds in six to nine days and therefore 


is not adequate for holding fascial edges in approximation 
for any reasonable length of time." Turner et al,” in a 
clinical trial, found that PGA was an excellent suture 
material for all the usual demands required of it. Kron- 
borg evaluated PGA in a triple-blind, randomized trial 
using a paired sample principle for fascial closure in 
patients undergoing GI surgery. The trial was concluded 
when it was shown that silk had a significantly higher 
dehiscence rate associated with it than did PGA. In 
addition, granulomas developed in seven patients after 
closure with silk but in only one did granuloma develop 
after PGA closure. The incidence of wound infection was 
the same in the two groups. 

In 1929, Howes et al'* stated that “An uncomplicated 
incised wound presents for analysis the simplest form of 
disease, for the injury is primarily mechanical and finished 
and the reparative process is not subject to the interfer- 
ence of further injury.” Bigelow” in 1854 defined the 
incised wound as a self-limited disease to which there is 
due a certain succession of processes to be completed in a 
certain time, during which time the process may vary with 
the constitution and condition of the patient and may tend 
to death or recovery, but which are not known to be 
shortened or greatly changed by medical treatment. The 
use of the new synthetic collagen sutures for wound closure 
seems to come closest to providing minimal interference 
with wound healing. As a result, we believe they may 
supplant use of most absorbable and nonabsorbable sutures 
for wound closure. 
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N Discussion 


JosEPH L. Ponka, MD, Detroit: It is interesting that surgeons 
choose amd continue to use, their suture material largely on an 
emotional basis. It takes surgeons many years to become critical of 
the suture materials that they use. 

I notiee that the speaker referred to the suture material as being 
a synthetic collagen. The synthetic absorbable sutures are actually 
polygalactin and polyglycolic acid. Both of these are degradated by 
hydrolysis in contrast to such suture material as silk, which in 
itself is absorbable. If one observes a wound sutured with silk long 
enough, the silk will eventually disappear from that wound. Silk is 
cleared “rom the wound by phagocytosis and, hence, is not 
“nonabserbable.” 

The folow-up period of cases studied is admittedly short, and I 
think this observation may be very important, particularly in the 
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vertical wound. As we know, transverse wounds heal more kindly, 
but the distracting forces operating on vertical wounds too 
frequently result in postoperative hernias. 

It was stated that these sutures remain intact as long as 40 days. 
I do not think that even the manufacturers claim suture integrity 
for such a duration. We should recall momentarily the wound 
healing curve. During the first four days postwounding, the wound 
strength is merely that of the suture material. Now, as the suture 
material is absorbed, the wound strength drops off, and we are 
aware that even after five or six weeks, the wound only regains 
30% to 40% of its strength. Long-term suture strength becomes 
important. Given sufficient time then, vertical wounds may 
spread; so I would be very much interested in hearing what time 
does to the vertical wounds included in this study. 
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I certainly agree that in the infected wound the surgeon is faced 
with the problem of "spitting." I do not think a ten-year period of 
follow-up is necessary since most of such hernias will appear 
within a year. 

RICHARD E. AHLQUIST, JR, MD, Spokane, Wash: Basically, I was 
raised with the nonabsorbable, interrupted-tissue closure tech- 
nique, and my personal experience with the absorbable synthetic 
suture material is quite limited. 

A collective review that was published in October 1977 in 
Surgery, Gynecology, and Obstetries, by Laughman and Rubel, 
supports the authors’ concepts that Dexon and Vicryl have 
virtually identical characteristics and working qualities. They 
possess a predictability of absorption time and in clinical and 
laboratory animals, there is mild absorption in about ten to 15 
days, almost complete absorption at 30 days, and total absorption 
between 60 and 90 days. 

In one series, all Dexon sutures, irrespective of size, were 
absorbed by the 40th day in subcutaneous tissue of the rat. Also, 
the synthetie absorbable suture material apparently maintains 
strength and integrity in the presence of infection. 

There is a definite decrease in the tissue reaction as compared to 
catgut, silk, cotton, and Dacron, so healing time should be 
increased. 

The whole question seems to be whether the suture material will 
stay long enough to afford strong wound healing. 

Harry E. PETERS, MD, Oakland, Calif: Many of us were trained 
in the Halstead technique with fine cotton or silk sutures. Most of 
the surgeons in the area have now changed over to the polyglycolic 
sutures, and I think with good reason as shown by the presentation 
by Murray and Blaisdell. 

There are some other applications besides those presented by 
the authors. It is very useful in plastie procedures, particularly 
useful about the mouth and the mucous membrane, and it is 
extremely useful in small infants with interrupted subcuticular 
closure where no suture material has to be removed. 

I have just one question I would like to ask Dr Murray. When 
Vieryl first came on the market, we had three cases in which there 
was a low-grade inflammatory reaction that lasted for a long 
period of time. I would like to know if he has had any similar 
experience, 

Recently, we have not had this problem, and whether they have 
changed the Vicryl I can not answer. 

JOHN F. HiGGINSON, MD, Santa Barbara, Calif: The pictures by 
this group show 1l-em or 1'-cm bites back from the edges of the 
incision in the various layers. 

Is this necessary with this material, and doesn't it lend to 
strangulation of a good deal more tissue than is necessary for the 
closure of a wound? 

ALLEN M. BoyDEN, MD, Portland, Ore: For approximately three 
years I have closed all abdominal wounds with this material but I 
do not use continuous sutures in the fascia. I use figure 8 sutures 
with wide bites. I have used no retention sutures. There have been 
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no instances of evisceration and except for one infected wound, no 
hernia. 

The material does not produce suture granulomas and almost 
never produces areas of local drainage. I join the authors in 
recommending its use. 

Tom D. THROCKMORTON, MD, Des Moines: About two or three 
times a year we are all confronted with a patient who says, 
"Doctor, my other doctor said I had an allergy to catgut." This is 
the answer to that. 

DR BLAISDELL, MD, San Francisco: Dr Ponka's comments are 
partieularly appropriate. We cannot say we know this to be the 
final word in suture material; only time will decide this issue for 
certain. However, as we survey the new literature and compare 
our own personal experiences with those of other surgeons, it 
seems apparent that this suture material does offer considerable 
promise. One of the reasons for presenting this communication is 
because Dr Murray has had such extensive experience and because 
his results to date have been excellent. 

Certainly there is some question about the absorption time of 
the suture and about whether its integrity is maintained for 40 
days in all wounds. Other pertinent questions relate to whether or 
not the suture maintains complete strength for five to six weeks, 
and whether this is an adequate length of time to prevent wound 
hernias in midline incisions. 

In relation to transverse incisions such as those we use in 
gallbladder operations, however, I believe there is little question 
that using this suture material represents a major advance. I have 
no reservations whatsoever about advocating its use for these 
incisions. 

Personally, I have used running absorbable sutures such as 
Vieryl or Dexon whenever I wished to rapidly close longitudinal 
incisions of the abdomen, but I usually back up this closure with 
the use of through-and-through retention sutures. 

It is to Dr Murray's credit that he believes in what he preaches 
and closes longitudinal incisions without using backup retention 
sutures. However, I would not necessarily advocate this personally 
at this time. 

Dr Peters' comments about using this suture for subcuticular 
closure is pertinent. There is no question that these sutures have 
major application in closure of subcutaneous tissue. 

Dr Higginson asked whether large bites were necessary, and I 
think this is a matter of personal preference. If smaller bites are 
used, of course, many more must be taken to provide the same 
strength as is provided by large ones. The advantage of larger 
bites relates to using the strength of these sutures to facilitate 
rapid closure. 

The running suture may actually strangulate less tissue than a 
single interrupted suture which has as its limitation its tendency 
to devascularize everything caught within its bite. Also, the 
running suture is intrinsically a stronger closure as the load is 
distributed equally among all the stitches. 
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WARNINGS 
Patients treated with Nebcin should be under close clinical observation, 
because tobramycin and other aminoglycoside antibiotics have an inher- 
ent potential for causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impair- 
ment may develop if patients have preexisting renal damage and if Nebcin 
is administered for longer periods or in higher doses than those 
recommended. 

Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function 
should be closely monitored in patients with known or suspected renal 
impairment and also in those whose renal function is initially normal but 
who develop signs of renal dysfunction during therapy. Such impairment 
may be characterized by cylindruria, oliguria, proteinuria, or evidence of 
nitrogen retention (increasing BUN, NPN, or creatinine). Evidence of 
impairment in renal, vestibular, or auditory function requires discontinua- 
tion of the drug or dosage adjustment. 

Nebcin should be used with caution in premature and neonatal infants 
because of their renal immaturity and the resulting prolongation of serum 
half-life of the drug. 
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dialysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and 
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antibiotics, particularly streptomycin, neomycin, kanamycin, gentamicin, 
cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
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Nebcin should not be given concurrently with potent diuretics. Some 
diuretics themselves cause ototoxicity, and intravenously administered 
diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
tions in serum and tissue. 

Usage in Pregnancy —Safety of this product for use during pregnancy 
has not been established. 


Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
group, is derived from the actinomycete Streptomyces tenebrarius. Nebcin Injec- 
tion isa clear and colorless sterile aqueous solution for parenteral administra: 
tion. Itis stable and requires no refrigeration. 

Indications and Usage: Nebcin is indicated for the treatment of serious infections 
caused by susceptible strains of the following microorganisms: Pseudomonas 
aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole-negative), 
Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter sp., and staphy- 
lococci, including Staphylococcus aureus (coagulase-positive and 

coagulase- negative). 

Nebcin is indicated in the treatment of septicemia; central-nervous-system 
infections, including meningitis; neonatal sepsis; serious lower respiratory infec- 
tions; gastrointestinal infections, including peritonitis; and serious skin, bone, 
and soft-tissue infections, including burns, caused by the susceptible organisms 
listed above. Clinical studies have shown Nebcin also to be effective in serious 
complicated and recurrent urinary tract infections due to these organisms. 
Aminoglycosides, including Nebcin, are not indicated in uncomplicated initial 
episodes of urinary tract infections unless the causative organisms are not 
susceptible to antibiotics having less potential toxicity. Nebcin may be considered 
in serious staphylococcal infections when penicillin or other potentially less toxic 
drugs are contraindicated and when bacterial susceptibility testing and clinical 
judgment indicate its use. 

Bacterial cultures should be obtained prior to and during treatment to isolate 
and identify etiologic organisms and to test their susceptibility to tobramycin. If 
susceptibility tests show that the causative organisms are resistant to tobramy- 
cin, other appropriate therapy should be instituted. In patients in whom gram- 
negative septicemia, neonatal sepsis, or meningitis is suspected, including those 
in whom concurrent therapy with a penicillin or cephalosporin and an aminogly- 
coside may be indicated, treatment with Nebcin may be initiated before the 
results of susceptibility studies are obtained. The decision to continue therapy 
with Nebcin should be based on the results of susceptibility studies, the 
severity of the infection, and the important additional concepts discussed in the 
WARNINGS box above. 

Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
to its use. 

Warnings: See WARNINGS box above. 

Precautions: Specimens should be collected during therapy for examination, as 
recommended in the WARNINGS box. 

Neuromuscular blockade and respiratory paralysis have been reported in cats 
receiving very high doses of tobramycin (40 mg./Kg.). The possibility that 
prolonged or secondary apnea may occur should be considered if tobramycin is 
administered to anesthetized patients who are also receiving neuromuscular 
blocking agents, such as succinylcholine or tubocurarine. 
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Adverse Reactions: Nephrotoxicity—Renal function changes, as shown by rising 
BUN, NPN, and serum creatinine and by oliguria, cylindruria, and increased 
proteinuria, have been reported, especially in patients with a history of renal 
impairment who are treated for longer periods or with higher doses than those 
recommended. 

Neurotoxicity— Adverse effects on both the vestibular and auditory branches 
of the eighth nerve have been noted, especially in patients receiving high doses or 
prolonged therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the 
ears, and hearing loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function 
who do not receive Nebcin in higher doses or for longer periods of time than 
those recommended. 

Other reported adverse reactions possibly related to Nebcin include increased 
serum transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, 
granulocytopenia, and thrombocytopenia; and fever, rash, itching, urticaria, 
nausea, vomiting, headache, and lethargy. 

Suggested Dosage Guides—I.M./L.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal function)— 

3 mg./Kg. /day administered in three equal doses every eight hours. In life- 

threatening situations, the dosage may be increased up to 5 mg. /Kg./day 

administered in three or four equal doses. This dosage should be reduced to 

3 mg./Kg./day as soon as Clinically indicated. (Refer to Table 1 for 

dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function)— 

Up to 4 mg./Kg./day may be given in two equal doses every twelve hours. 
Dosage guidelines for adult or pediatric patients with reduced renal function— 

After a loading dose of 1 mg./Kg., subsequent dosage must be adjusted either 

with reduced doses at eight-hour intervals or with normal doses at prolonged 

intervals. To determine the reduced dose at eight-hour intervals, see the conven- 
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prolonged intervals (if the creatinine clearance rate is not available and the 
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1 mg./Kg.q.(6 x serum creatinine) h. 
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I.V. Administration —The usual volume of diluent for adults is 50 to 100 ml. For 
children, the volume of diluent should be proportionately less than for adults. 
The diluted solution usually should be infused over a period of twenty to sixty 
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*An alternate rough guide for determining reduced dosage at eight-hour intervals (for patients 


whose steady-state serum creatinine values are known) is to divide the normally recommended 
dose by the patient s serum creatinine. 


Table 1. Dosage Schedule Guide for Adults with Normal Renal Function | 
(Dosage at Eight-Hour Intervals) 


Maximum Dose for Life- 
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Serious Infections 
For Patient 
Weighing 
Kg. Lb. 


1 mg./Kg.q.8h. 
(Total, 3 mg./Kg./day) 


mg./dose 
q. 8h. 
120 mg. 
115 mg. 
110 mg. 
105 mg. 
100 mg. 
95 mg. 
90 mg. 
85 mg. 
80 mg. 
75 mg. 
70 mg. 
65 mg. 
60 mg. 
55 mg. 
50 mg. 
45 mg. 
40 mg. 


*Applicable to all product forms except Nebcin, Pediatric. Injection (see How Supplied). 


How Supplied: Ampoules Nebcin® (tobramycin sulfate, Lilly) Injection, 80 mg. 
(equivalent to tobramycin) per 2 ml., 2 ml., rubber-stoppered. 

Ampoules Nebcin, Pediatric, Injection, 20 mg. (equivalent to tobramycin) per 2 
ml., 2 ml., rubber-stoppered. 

Hyporets® (disposable syringes, Lilly) Nebcin Injection, 60 mg. (equivalent to 
tobramycin) per 1.5 ml., 1.5 ml., and 80 mg. (equivalent to tobramycin) per 2 
ml., 2 ml., in packages of 24. 

Each ml. also contains 5 mg. phenol as a preservative, 3.2 mg. sodium bisul- 
fite, 0.1 mg. edetate disodium, and water for injection, q.s. Sulfuric acid and/or 
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Endoscopie Electrocoagulation 


An Alternative to Operative Therapy in Bleeding Peptic Ulcer Disease 


Nicholas A. Volpicelli, MD; Jack D. McCarthy, MD; John D. Bartlett, MD; William E. Badger, MD 


* Twelve patients with severely bleeding peptic ulcers (six 
duodenal, five gastric, and one esophageal) who were consid- 
ered to be at high operative risk were treated instead by 
endoscopic electrocoagulation of the bleeding point. Arrest of 
the bleeding was permanent in ten, one bled again two days 
later, and one patient died of nonulcer disease one day later. 
Although this method to control bleeding from peptic ulceration 
is new, it seems to offer promise especially when treating 
desperately ill people. 

(Arch Surg 113:483-486, 1978) 


T. aim frustration, and chagrin about preventable 
deaths are well known to all experienced surgeons 
who have cared for patients with peptic ulcer disease 
complieated by hemorrhage. Chalmers et al' have shown 
that there has been no change in overall mortality from 
bleeding »eptic ulcer disease in published series over a 40- 
year period. Operative mortality is particularly high in the 
aged and infirm, approaching 35% in some reports." 

Recent reports by Papp’ and Gaisford® indicated that 
endoscopic eleetrocoagulation ean be used safely to control 
active upper gastrointestinal (GI) bleeding. We, therefore, 
began to explore this modality as a practical alternative to 
operation in the control of bleeding peptie ulcer disease in 
high-risk patients. We herein report our initial results 
which suggest considerable therapeutic promise. 


MATERIAL AND METHODS 


The patients, who all had hematemesis, were cared for at the 
Lovelace-Bataan Medical Center, Albuquerque, NM, during the 
period November 1975 through December 1976. All were judged to 
be candidates for emergency operation by both the medical and 
surgical staffs in that they displayed continued bleeding despite 
aggressive medical therapy that included antacids and iced saline 
lavage. All had signs of hypovolemia. Furthermore, all of them 
were poor operative risks because of age, other illnesses, or 
hemodynamic instability. Of the 12 patients studied, six had a 
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duodenal ulcer, five had a gastric ulcer, and one had an esophageal 
ulcer. The mean age of this group was 63.6 years, with a range of 
from 27 to 94 years. Mean blood replacement to control hypoten- 
sion was 5.8 units of packed RBCs (range, 1 to 12 units). 

Electrocoagulation was done under continuous ECG monitoring 
using the method described by Papp.' The key elements were as 
follows: (1) Endoscopic localization of the bleeding site done after 
iced saline lavage to clear gastric clots. (2) Coagulation of the 
bleeding site that required the use of a coagulator electrode with a 
setting of 45 to 60 W of radio frequency power. (3) Application of 
the electrode to the bleeding point and turning the current on by 
means of a foot switch until coagulation was visualized. (No more 
than Z seconds of current was used at a time.) Applications of 
electrocoagulation were continued systematically until all actively 
bleeding tissue in the ulcer bed was coagulated. If a distinct 
bleeding vessel was seen, coagulation was applied to the tissue 
around the vessel and then to the vessel itself. If there was an 
overlying clot, the clot was first coagulated until it was dissolved 
and removed, and then the underlying tissue and vessel were 
coagulated. In our experience, attempting to suction tissue or 
vessels into the suction coagulator electrode prior to coagulation 
proved to be futile and time consuming and was therefore 
abandoned. Instead, the electrode was applied to the bleeding site 
after clearing the area of excess blood by suction or irrigation. For 
this we have found the 2-channel operating fiberscope described 
by Gaisford* to be useful in that it allows suction or irrigation to be 
performed simultaneously with coagulation. (4) Endoscopic obser- 
vation of the site of coagulation for five minutes to make sure 
there was no further bleeding. 

Oral intake was suspended for three hours after coagulation. 
The patients were examined frequently during this time, and 
roentgenographs of the abdomen and an upright film of the 
diaphragms were taken to see if there was any evidence of 
perforation. Following this period of observation, the patients 
were given antacids hourly. Antacid therapy was continued over 
the next 24 hours; if there was no evidence of recurrent bleeding, 
antacid therapy was gradually reduced and the patient was given 
nourishment by mouth. The patient was continued on a medical 
regimen of antacids and avoidance of gastric stimulants or 
irritants until radiographs or endoscopy showed the ulcer to be 
healed. 


REPORT OF CASES 
Representative Patients 


Case 1.—A 94-year-old woman was admitted to the Intensive 
Care Unit because of hematemesis of eight hours’ duration. She 
had a history of peptic ulcer disease and arteriosclerotic cardiovas- 
cular disease. Before admission she had been taking no medi- 
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Fig 1.—Actively bleeding posterior wall 
duodenal ulcer of patient in case 1. 


cations. Shortly after admission, the patient vomited more blood 
and had a cardiac arrest from which she was resuscitated without 
major difficulty. After hemodynamic stabilization she underwent 
endoscopy. On the posterior wall of the duodenal bulb, an actively 
bleeding uleer 1 em in diameter was found (Fig 1) that was 
coagulated (Fig 2). During the course of the next three days, the 
patient had no evidence of recurrent bleeding. She refused to stay 
in the hospital longer because she felt so well. The patient received 
a total of 4 units of packed RBCs for replacement during the 
hospitalization. In the following six months while being main- 
tained on antacid therapy, there was no recurrence of her bleeding 
or symptoms of peptic ulcer disease. 

Case 2.—A 63-year-old woman had long-standing chronic 
deforming rheumatoid arthritis for which she had been taking 3 
gm of aspirin a day, indomethacin, 75 mg/day, and oxyphenbuta- 
zone, 300 mg/day. She had been admitted to another hospital 
where she received 4 units of packed RBCs to control hypotension. 
The patient was then transferred to the Bataan Memorial Hospi- 
tal. After admission, the patient continued to have hematemesis 
and hypotension, thus requiring an additional 2 units of packed 
RBCs. At endoscopy a 2.5-cm benign-appearing ulcer was seen on 
the greater curvature side of the antrum. In the center of the ulcer 
a fresh clot was seen with blood pulsating around its edges. The 
clot was electrocoagulated over what was judged to be an arterial 
bleeder, with coagulation of the surrounding tissue in the ulcer 
bed. Finally, after dissolution of the clot, the bleeding artery itself 
was coagulated. The patient had no bleeding following the proce- 
dure and was discharged ten days later. Twenty-one days after 
electrocoagulation, she returned with an ileofemoral phlebothrom- 
bosis that required anticoagulation. There was no recurrent 
bleeding during the anticoagulation therapy, and repeated endos- 
copy revealed that the ulcer, though still present, was healing. The 
patient has had no bleeding in the year of follow-up, even with 
resumption of ulcerogenic antiarthritic medications. 

Case 3.—A 73-year-old man with hypertensive cardiovascular 
disease and arthritis was admitted with hematemesis and hypo- 
tension. The patient had been taking prednisone, 10 mg/day and 
phenylbutazone, 300 mg/day prior to the onset of hematemesis. 
He also had a history of recurrent abdominal pain, and a gastric 
ulcer had been diagnosed radiographically ten years before. After 
hemodynamic stabilization, the patient underwent endoscopy. A 
benign-appearing ulcer 2 cm in diameter was located on the lesser 
curvature of the stomach at the incisura. There was a large 


actively bleeding artery in the center of this ulcer that was 
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Fig 2.—Coagulated ulcer bed of patient in 
case 1. 


electrocoagulated along with the tissue surrounding the artery. 
Forty-eight hours after electrocoagulation, the patient again 
vomited blood and became hypotensive. The same actively 
bleeding artery in the center of the ulcer was found and was once 
again electrocoagulated with total arrest of the bleeding. Over the 
next 24 hours, the patient's condition stabilized so that a hemigas- 
trectomy could be performed. The patient did well postoperatively. 
In the year of follow-up he has had no recurrent bleeding. 


RESULTS 


All of the patients had immediate cessation of bleeding 
with electrocoagulation. One patient bled again two days 
after coagulation and required additional blood replace- 
ment (case 3). This patient had electrocoagulation repeated 
and then underwent operation 24 hours later. The surgical 
specimen from this patient revealed a deep ulcer and 
coagulation effect limited to the superficial levels of the 
circular muscle coat. One patient died 24 hours after 
electrocoagulation from an unrelated embolic mesenteric 
infarction. The autopsy specimen showed the coagulation 
effect limited to the submucosa. 

Eleven of the patients who underwent electrocoagula- 
tion had some other serious medical illness. These included 
one patient with alcoholic hepatitis and jaundice, seven 
patients with a serious heart or lung disorder, two patients 
with a chronic connective tissue disorder (one with rheuma- 
toid arthritis [case 2] and the other with long-standing 
systemic sclerosis and an esophageal ulcer), and one 
patient with an unresectable carcinoma of the colon. Of the 
12 patients, five had a history of peptic ulcer disease. Three 
of these had been taking ulcerogenic medications. Of the 
seven with no history of peptic ulcer disease, four were 
taking an uleerogenie medication before the onset of the 
bleeding. Except for the patient in case 3, none of the other 
surviving patients have required operation for complica- 
tions of peptic ulcer disease or have had recurrent bleeding 
in the follow-up period, now ranging from 12 to 24 
months. 


COMMENT 


The use of fiberoptic endoscopes has resulted in great 
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progress in gastroenterology. Not only have diagnoses 
become more exact but therapy previously only done by 
operation can now be done endoscopically, eg, removal of 
colonic polyps. Now endoscopic control of upper GI 
bleeding disorders seems to be an effective step in the 
direction of nonoperative therapy. 

When bleeding is arrested by endoscopic electrocoagula- 
tion, restoration of the patient’s previous cardiovascular 
status becomes possible. Then, an unhurried decision about 
the role of operation may be made. In the patients treated 
with electrocoagulation, seven of the 12 were taking ulcer- 
ogenie medications, only three of whom had a history of 
peptic ulcer. Among patients taking such medication, 
operative therapy should best be withheld to permit 
healing while using medical measures. That is, medical 
alternatives to emergency operation can be considered only 
if the beeding is stopped. Those patients with chronic 
peptic ulceration for whom operation is recommended may 
be adequately prepared for surgery and the operation done 
electively. The advantage of elective over emergency oper- 
ation for treatment of a gastric ulcer was quantified by 
Welch and Burke* who indicated a tenfold increase in 
mortality among those patients having an emergency 
operation (2.4% to 25%). Only one patient in 12 in the 
present report was treated with elective surgery during 
the same admission. 

Endoseopic electrocoagulation relieved the surgeon from 
operatinz on seven patients close to death from intercur- 
rent illness. These patients included one with far-advanced 
eolonie caneer, one with complicated severe rheumatoid 
arthritis another with advanced systemic sclerosis who 
had pulmonary, dermatologic, and GI complications, one 
patient with severe alcoholic hepatitis and jaundice, one 
with advanced chronic obstructive pulmonary disease, 
another with adult respiratory distress syndrome and 
sepsis, and one patient with pulmonary edema. 

The technical diffieulty of the procedure may be ques- 
tioned. If endoscopic control of bleeding were so difficult 
that its utility was unreliable, then we would be describing 
a stunt rather than a treatment. The endoscopic maneuvers 
to localize the bleeding site should be familiar to skilled 
endoseopists; the electrocoagulator electrode is commer- 
cially available as an inexpensive addition to the electro- 
coagulat'on equipment already available for colonoscopic 
polypectemy. In all instances, a bleeding point could be 
visualized after iced saline lavage cleared the stomach of 
clots and excessive blood. Obviously, when the specific site 
of bleeding cannot be seen, coagulation has no role. 

Although the studies of Papp et al’* in dogs indicated 
that the recommended power setting and time period of 
electrode application are safe, uncertainty about the depth 
of the injury and possible deleterious consequences 
continue to be reasonable concerns. We experienced such 
concern during the waning hours of one patient in whom 
sepsis ard small amounts of free air developed under the 
diaphragm and within the bowel wall after electrocoagula- 
tion. However, autopsy demonstrated that his death was 
due to a mesenteric infarction and that the free air was a 
consequence of pneumatosis cystoides intestinalis rather 


Arch Surc —Vol 113, April 1978 


than perforation of the stomach. Microscopic inspection of 
the coagulation wound indicated that the coagulation 
artifact was confined to the submucosa. Certainly, further 
study of the safety of this mode of therapy is needed. 
Recent studies by Piercy et al’ indicated that such electro- 
coagulation may be dangerous because of the difficulties of 
quantifying or controlling the amount of energy delivered 
to the tissue. They used an analog computer to assist in 
controlling the amount of power and energy delivered to 
the tissue and found that the amount of pressure applied 
by the operator was a major factor in the depth of the 
cautery wound and, as such, requires further study for 
quantification and control. In addition, Moore et al found 
that bipolar electrocoagulation produced less necrosis of 
surrounding tissue than the unipolar electrode used in the 
present study because the bipolar electrode does not 
require multiple applications to the surrounding tissue. It 
is hoped that these basic technical studies will shed further 
light on the safe applications of this technique. 

A number of other methods of endoscopic control of GI 
bleeding are currently undergoing clinical and animal 
study. These include application of laser energy," adhe- 
sives," substances to promote clotting,? and a heater 
probe. Before any conclusions can be drawn about the 
best method, much further study needs to be done. 
Nevertheless, we conclude on the basis of the present 
report that electrocoagulation is a safe and effective 
alternative to surgery in high-risk patients with bleeding 
peptie uleer disease, and the method deserves further 
clinieal and laboratory study to improve safety factors and 
to determine which patients are most likely to benefit from 
its application. 

In other reports of clinical experience with endoscopic 
electrocoagulation, eg, Papp’ and Gaisford,’ the informa- 
tion is not sufficiently detailed to calculate success in 
controlling massive bleeding. Instead, it appears from 
their reports that the criterion for applying electrocoagu- 
lation was active bleeding at the time of endoscopy. Since 
the majority of patients with bleeding peptic ulcer usually 
have bleeding stop spontaneously, we cannot conclude that 
the control of active bleeding at the time of endoscopy is an 
adequate test of the therapy. However, when the patient’s 
condition has met the criteria for emergency operation but 
he is a poor risk and would face the increased mortality and 
morbidity of an operation under adverse circumstances, 
then endoscopic electrocoagulation to control ulcer bleed- 
ing is justified. 


George W. Brown, MD, critiqued this report and Mildred Hooker and 
Courtney Martin provided secretarial assistance in the preparation of this 
manuscript. 
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Discussion 


WALTER D. GaisFoRD, MD, Salt Lake City: The authors have 
stated that this group of patients were each judged to be 
candidates for emergency operation. I would like to ask the 
authors three questions concerning this. What volume of blood 
replacement over what period of time constitutes indication for 
emergency operation in the author’s opinion? 

Second, in this study that is being reported was the timing of 
emergency endoscopy to discover the bleeding site the same as the 
timing end point to do an emergency operation, or were the 
patients scoped initially for diagnosis and later for electrocoagu- 
lation when surgery had been indicated? 

Third, how many patients described in this series were already 
in the hospital for other reasons, and then began to have upper 
gastrointestinal (GI) hemorrhage? Dunphy and others have 
reported a mortality of more than 60% in this group. 

It is true that many nonoperated and nontreated upper GI 
bleeders taken as a whole will have bleeding stop spontaneously. 
The question is in which ones will bleeding stop spontaneously? 

If endoscopic electrocoagulation of upper GI hemorrhage had no 
mortality, no morbidity, and resulted in no recurrent bleeding, it 
should be used early in every case of upper GI bleeding. That is 
what we need to know. _ 

The problem of evaluating this form of treatment would best be 
studied in a blind randomized study contrasting the safety, 
effectiveness, mortality, morbidity, and cost factors in endoscopi- 
cally cauterized patients with patients having emergency oper- 
ations and other forms of nonoperative hemostasis. To date, this 
sort of prospective study has not been done. 

The technique of electrocoagulation described in this article is 
similar to mine with the exception that I do not cauterize the ulcer 
bed tissue around the bleeding vessel but would emphasize the 
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importance of target irrigation cautery of the bleeding vessel 
itself with minimal surrounding tissue coagulation. During and 
following endoscopie hemostatis, I keep the patients in the 
intensive care unit for observation and monitoring. They are given 
nothing orally and intravenous cimetidine is given every six hours 
rather than oral antacids. If there is any question of recurrent 
bleeding, then repeated endoscopy is immediately done. 

In my own experience with endoscopic electrocoagulation for 
upper GI bleeding, 51 of the 63 patients that were cauterized had 
hemorrhage from peptic ulcers; 30% of these patients had onset of 
hemorrhage while already in the hospital for other disease. 

The authors have documented very well that still another group 
of investigators in this country can effectively and safely apply 
endoscopic electrocoagulation in the control of upper GI bleed- 
ing. 

I would conclude by stating that the technique is still experi- 
mental and will require additional laboratory studies and 
controlled clinical trials to determine the true effectiveness and 
safety for broad general application. However, I believe that it has 
great potential in this regard. 

Dr BARTLETT: All of these 12 patients that were in this series 
were the kind of patients that you have the gut feeling that you 
did not want to operate on, and cauterizing the bleeding point, 
stabilizing the patient, and making the course much safer for the 
patient seemed to be the way to handle these poor-risk patients in 
the future. 

Again, as Dr Gaisford has discussed, there are patients in whom 
bleeding will stop on its own. We have a hard time deciding which 
patients should be coagulated and which ones should be treated 
conservatively, because in a retrospective review of 50 patients at 
our institution who prior to electrocautery received 4 or more units 
of blood replacements, we found that in 56% bleeding stopped 
spontaneously or while they were receiving medical therapy 
alone. 

What we would like to do is make a team approach, and when the 
patient comes into the hospital or when bleeding starts have the 
patient seen by both the surgeon and the endoscopist and thus 
treat the patient together. We do not have GI bleeders specifically 
on the Medical or the Surgical Service. It is a team effort, and the 
endoscopy was performed immediately on all patients with 
massive hemorrhage so that we knew what the situation was. 

The volume of blood used for the criterion for operation was 
about 4 to 5 units in a 24-hour period. The endoscopy was 
performed at the initial time that the bleeding started. Coagula- 
tion was performed only if the patient’s condition met the just 
mentioned criteria, and therefore was done in a second endoscopy 
in many instances. 

We agree that a randomized, controlled study should be 
performed to help decide on which patients to use cauterization. 

The other point that we would like to make is that maybe a 
target cauterization of using a bipolar cautery would be more 
effective. We tend to cauterize around the bleeding vessel because 
we have found that it is difficult to wash the clot away and then 
try to cauterize it in the flow of blood. 
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Proximal Hepatic Duct Reconstruction 


Repair Using Sutureless Mucosal Graft Hepaticojejunostomy 


Mike Daugherty, MD; Calvin B. Ernst, MD; Charles R. Sachatello, MD; Ward O. Griffen, Jr, MD 


è Six patients who had hepatic duct lesions, five who had 
strictures, and one who had a right hepatic duct transection 
underwent repair by sutureless mucosal graft hepaticojejunos- 
tomy. All patients had initial improvement, and five have main- 
tained excellent biliary-intestinal continuity after an average 25- 
month follow-up. In one patient, recurrent symptoms developed 
and she died of cholangiocarcinoma. | 

This technique is simple and fulfills the criteria for successful 
high hepatic duct reconstruction. The promising early results in 
these patients suggest that this procedure may provide a 
superior approach to this difficult problem. 

(Arch Surg 113:490-495, 1978) 


piper of strictures high in the hepatic duct poses a 
monumental problem. Because of deleterious long- 
term consequences and the increased difficulty encoun- 
tered with each successive attempt to repair biliary stric- 
tures, every conceivable effort must be made to accomplish 
a satisfactory repair on the first attempt. Smith and 
Wexler'? described a technique using a jejunal mucosal 
graft to construct a sutureless anastomosis, with encour- 
aging early results. To date, we can find no other reports of 
experience with this operation. We treated five patients 
with high hepatic duct strictures and one patient with 
hepatic duct transection in this manner, with good 
results. 


OPERATIVE TECHNIQUE 


The fundamental steps of the operative procedure have been 
described previously." Already-existing operative incisions are 
generally used, and considerable time is required to free adhe- 
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sions, mobilize the hepatic fiexure of the colon, and expose the 
porta hepatis. Biopsy specimens and cholangiograms are obtained 
as indicated. Normal hepatic duct proximal to the area of stricture 
is identified by sharp dissection and frequent needle aspiration, 
digitally protecting the hepatic artery and portal vein as much as 
possible (Fig 1-4). Incision or excision of hepatic parenchymal 
tissue may be required to isolate hepatic duct. A gallstone forceps _ 
is passed through the left or right hepatic duct, liver paren- 
chyma, and anterior abdominal wall, withdrawing a catheter (Fig 
2). Appropriately located side holes above and below the hepatico- 
jejunostomy are cut in the catheter. 

A Roux-en-Y jejunal loop is constructed and a 1-em seromus- 
eular patch is excised. Mucosa is herniated through this defect and 
the catheter is threaded into the jejunal limb through a hole 
incised in the mucosa. Several transmural stitches of absorbable 
suture secure the catheter to the jejunal wall (Fig 3). The mucosal 
tent is tacked to the catheter, which is then withdrawn, snugly 
seating the herniated mucosa into normal proximal hepatic duct 
mucosa (Fig 4). No other sutures are used except those necessary 
to tack the jejunum to the liver capsule and those that secure the 
tube to the skin. 

Penrose drains are placed in the suprahepatie and subhepatic 
spaces, and a sump drain is positioned subhepatically. Drains are 
removed after biliary drainage ceases and cholangiography docu- 
ments patency of the system without leakage. Most drains are 
removed within ten days. Transhepatic tubes are initially placed 
on low suetion or straight drainage; these are subsequently 
clamped as the clinical situation warrants. After the patient's 
discharge, they are irrigated with a small amount of sterile saline 
daily until the tube is removed. 


PATIENTS 


During the last three years at the University of Kentucky 
Medical Center, six patients have had biliary reconstruction by 
sutureless mucosal hepaticojejunostomy (Table). There were five 
women and one man, with an average age of 51 years. Three 
patients, two with strictures and one with a transected right 
hepatie duct, had previously undergone routine cholecystectomy. 
The intervals from cholecystectomy to repair in these patients 
were 1, 13, and 38 months, respectively. One patient had sustained 
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Preoperative Serum Operative 
Patient/ Age, yr/ Sex History Bilirubin, mg/ 100 ml Operative Findings Time, hr 
1/59/F Bile leak following cholecystectomy 14 mo previously; 2.2 Common hepatic 6.1 
recurrent chills and jaundice; 18-kg weight loss duct stricture 
2/35/F Stricture proved at cholecystectomy 2 mo previously 4.2 Stricture involving 4.8 
hepatic duct junction 
3/39/F Stricture secondary to undiagnosed stone noted at 12.2 Stricture involving — 5.2 
cholecystectomy 6 mo previously hepatic duct junction 
4/54/M Blunt trauma, age 20 yr; exploration 2 mo previously 9.5 Common hepatic 7.8 
showed stricture duct stricture 
5/ 56/ F Cholecystectomy 38 mo before; exploration 2 wk before, 13.8 Common hepatic 2.9 
attempted repair abandoned duct stricture 
6/64/F Cholecystectomy 3 wk before; persistent gastric outlet 1.2 Subhepatic bile collec- 6.1 


obstruction postoperatively 


a serious right upper quadrant blunt trauma 34 years before, and 
at reexploration two months previously was not thought to have a 
correctable stricture Two patients underwent emergency cholecys- 
tectomy at this institution while severely ill and had high hepatic 
duct lesions present then. One of these patients refused further 
operative treatment until symptoms of jaundice and fever devel- 
oped six months posoperatively, and the other underwent repair 
two months postoperatively. 

Three patients had strictures involving the common hepatic duct 
and proximal common bile duct, and two strictures involved the 
junction of the left and right hepatic ducts (Fig 5). One patient had 
complete transection of the right hepatic duct as it exited the liver 
parenchyma. All of the patients had experienced episodes of 
jaundice and fever, and all had experienced some weight loss. 
Serum bilirubin values at the time of repair ranged from 1.2 to 13.8 
mg/100 ml with a mean value of 7.2 mg/100 ml. 


RESULTS 


There have been no operative deaths. In two patients, 
subhepatic abscesses that required reexploration and 
drainage developed. The transhepatic tube broke while 
being removed from one patient one year postoperatively; 
this required basket manipulation through the tract to 
push the residual tube fragment into the jejunal loop, from 
which it subsequently passed. Three patients have had no 
complications. 

Five patients had excellent early postoperative results, 
with normal bilioenteric flow (Fig 6). Liver function serum 
chemistry values have returned to normal. One patient 
initially had complete resolution of symptoms and jaun- 
dice, but recurrent symptoms developed two months posto- 
peratively. She was found on reexploration to have cholan- 
giocarcinoma and died one year postoperatively. One 
patient with an inflammatory stricture had recurrent 
jaundice 20 months postoperatively and is now thought to 
have sclerosing cholangitis by cholangiography and liver 
biopsy. She has responded favorably to corticosteroid 
therapy, and the hepaticojejunostomy remains widely 
patent and functional. The other four patients have 
remained symptom-free and all have normal serum liver 
function values. Follow-up of the five surviving patients 
ranges from 17 to 32 months, with an average of 25.2 
months. 
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Fig 5.—Location of biliary lesions requiring hepaticojejunos- 
tomy. 


COMMENT 


Various techniques for repair of bile duct strictures have 
been advocated, but none have gained universal accept- 
ance. Some type of Roux-en-Y hepaticojejunostomy has 
gained favor in most centers in this country and appears to 
bethe most widely used procedure in the management of bili- 
ary strictures."' For very proximal strictures, operations 
using suture anastomosis of duct to intestine have been 
technically demanding, results have been variable, and 
second operations have been required in many patients. 

Free mucosal graft hepaticojejunostomy appears to 
offer several advantages over related procedures under 
such cireumstances."? Apposition of biliary duct mucosa to 
intestinal mucosa is assured without the accompanying 
risk of embarrassment of blood supply by suture place- 
ment. In addition, obviation of the need for placement of 
sutures in an area difficult to expose considerably shortens 
operating time in these patients, many of whom are 
critically ill. 

The technical simplicity of this procedure is striking 
when compared to standard suture anastomosis 
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Time Tube 
Postoperative Course in Place, mo Follow-up Present Status 
No complications; discharged 13 Symptom-free, 14.5-kg Normal serum chemistry values; active and well 32 mo 
12 days later weight gain postoperatively 
Subhepatic abscess, re-exploration 12 Recurrent jaundice, 2 mo-; Died 12 mo postoperatively 
for drainage; discharged repeated celiotomies, 
42 days later cholangiocarcinoma diagnosed 
No complications; discharged 12 Initial return to normal liver Bilirubin, 2.5 mg/ 100 ml; active and well 29 mo 
32 days later function, 9-kg weight gain; postoperatively; receiving corticosteroid therapy 
recurrent jaundice, 20 mo; 
sclerosing cholangitis diagnosed i 
Subhepatic abscess,re-exploration, 9 Asymptomatic, 19-kg Normal serum chemistry values; active and well 27 mo 
persistent bile leak; discharged weight gain postoperatively 
57 days later 
No complications; discharged 6 Asymptomatic 5.5-kg Normal serum chemistry values; active and well 22 mo 
16 days later weight gain postoperatively 
No complications; discharged 6 Asymptomatic 5.9-kg Normal serum chemistry values; active and well 17 mo 
11 days later weight gain postoperatively 


\ 


Fig 6.—Lett, Operative cholangiogram shows total obstruction at 
junction of left and right hepatic ducts. Right, Cholangiogram 13 
months afer repair. Arrows indicate jejunal mucosa invaginated 
into hepatc duct. 


techniques. This is particularly true for management of 
high hepatic duct lesions. Operative time during this study 
decreased with increasing experience with the technique 
and was relatively short in the last few cases once the 
decision was made to attempt repair of the stricture. 
Establishment of diagnosis, confirmation of benign origin, 
and identification of proximal normal biliary tree segment 
occupied most of the operating time. Wexler and Smith* 
reported an average operating time of 1.5 hours. 

Straight tubes, modified Y-shaped tubes, and U-shaped 
tubes have been used on the basis of the surgeon's prefer- 
ence, and tubes were either rubber or silicone in composi- 
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tion.^^* In this study, transhepatic tubes were tolerated 
well by all patients. In the first few patients, transhepatic 
tubes remained in place for about 12 months. Based on 
recent experience, such tubes may be safely removed in 
several months if cholangiography shows satisfactory 
patency (Fig 6). 

Operative recommendations include confirmation, if 
possible, of a benign diagnosis by preoperative or operative 
cholangiography and operative biopsies of the liver or 
biliary duct. At times, however, such confirmation is not 
possible. Several specimens at appropriate sites were taken 
at the time of cholecystectomy and at the time of hepatic 
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duct repair in the patient with cholangiocarcinoma, in all 
instances failing to provide a diagnosis of malignant 
disease. Morbidity is sufficiently low with sutureless 
mucosal graft hepaticojejunostomy that one should 
proceed with the definitive operation if there is reasonable 
certainty of benign origin of obstruction. Both patients 
with suspected inflammatory strietures benefited from 
reconstruction, although one ultimately died of carci- 
noma. 

All five survivors have maintained satisfactory bilioen- 
teric flow, and four have remained symptom-free during a 
follow-up period that averaged over two years. One patient 
with sclerosing cholangitis continues to have mild jaundice. 


A widely patent anastomosis was documented by cholan- 
giography 24 months postoperatively. It is recognized that 
patients require life-long follow-up after biliary recon- 
struction and that the favorable clinical courses thus far do 
not preclude recurrence. However, absence of symptoms 
for two years following repair has been associated with a 
90% permanent satisfactory result.’ Experience from this 
study with patients observed for more than two years 
shows promise that sutureless mucosal graft hepaticojeju- 
nostomy offers an excellent chance of long-term success. 
These results and the technical simplicity of the operation 
suggest that it may become the procedure of choice for 
management of high hepatic duct strictures. 
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Discussion 


JOHN L. SawvEns, MD, Nashville, Tenn: We, that is the group of 
surgeons at the Vanderbilt Medical Center, reported encouraging 
results from Roux-en-Y hepaticojejunostomy for high hepatic duct 
strictures a couple of years ago at the Southern Surgical Associa- 
tion: 

I am delighted that our neighbors to the North have reported 
such good results with their operation. I would certainly agree 
with them that the surgeon’s effort at the first operation to 
correct biliary strictures is the best opportunity, and generally this 
means a mucosa-to-mucosa anastomosis by direct suture tech- 
nique. 

However, as Dr Ernst has pointed out, there are patients in 
whom this mucosa-to-mucosa suture technique cannot be 
accomplished. The technique that we described of hepaticojejunos- 
tomy was originally described by the late Dr James Kirtley and 
consisted of performing a fish mouth opening in the hepatic duct, 
suturing back the edges of the duct to the thickened capsule of the 
liver, ereating a very large lumen. Then the Roux-en-Y jejunal 
limb was sutured around this opening to the liver capsule thus, not 
attempting any kind of duct-to-duct anastomosis. 

Dr Kirtley did not put stints in his anastomosis, but generally 
we have tended in recent years to stint with the Y-shaped tube 
described by Ken Warren. 

Our results with a 20-year follow-up are about a 75% success 
rate. 

When recurrent stricture does occur, it is rather easy to go 
through the Roux limb and reoperate on the strictured area. 

Whether the mucosa-to-mucosa sutureless technique described 
by Rodney Smith and by the authors will give better results will 
depend on long-term follow-up of their patients. 

The early results certainly are encouraging. 

WiLLIAM H. REMiNE, MD, Rochester, Minn: I find this to be a 
very refreshing approach to one of the great tragedies that occur 
in surgery. 

As you know, Sir Anthony Eden's career was brought to a rapid 
end by such a terrible accident, and this, of course, has happened to 
many, many people in this country. 
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This is actually a modification of the technique that was 
described by a member of this organization in about 1947. Drs 
Morton Walters and Jack Ritten reported it at that time. This is a 
very nice modification of it. 

This would seem to be an excellent procedure for lesions high in 
the hilus of the liver. As was mentioned, a variety of procedures 
have been attempted: Roux-en-Y, hepaticojejunostomies, hepati- 
coduodenostomies, anastomoses of the catheters, and tubes of a 
variety of types of material. 

Dr Clagett of this organization also reported a long-term one 
with the Vitalin tube. It went 20 years before it finally became 
clogged with sediment, but as you know, a variety of things have 
been tried. In the mid-50s, I reported some laboratory work that I 
did using skin-grafted tubes and split-thickness tubes that we 
buried in the omentum, and left there until they picked up the 
blood supply and then swung the tube up as a pedicle to try and 
bridge the gap between the liver and the duodenum or the 
jejunum. 

We also used Avalon sponge tubes. At that time, we were able to 
accomplish the same thing. However, we did not think that these 
were worthwhile pursuing in the human because you had a ready- 
made tube there with the Roux-en-Y from the jejunum, so it was 
strictly a laboratory-type procedure. 

The test of any procedure in this area actually depends on the 
success rate, and you can judge that by asking three questions: 
How low is the morbidity? How low is the mortality? And what is 
the recurrence rate? 

In a recent study that I am now completing which reviews our 
entire experience with strictures that have been repaired at the 
Mayo Clinie (more than some 800) using a variety of procedures to 
accomplish the reconstruction, we have a success rate of about 65%. 
This is with multiple procedures that have been performed. Some 
have had multiple procedures before they arrived at our place as 
has happened at Nashville, Tenn, and Lexington, too. 

I would agree that these patients must be followed for a 
considerable period of time. We have found that most strictures 
will occur somewhere between six and ten years. If they haven't 
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occurred by that time, they have a fair chance of going on for a - 
much longer period of time, but they can occur at any — date. 
following that. 

This is an attractive technique, and I will be one isterati in 
following and watching it. I hope that I do not have to try any of 
them because they are difficult procedures, but if the occasion 
comes, we will certainly give it a try. 

I would like to ask one question, and that is, have they had any 
biliary cutaneous fistulas that persisted, and if so, what did they 
do? If they do, in the future what do they plan to do about 
those? 

FRANK G. Moopy, MD, Salt Lake City: Dr Ernst has pointed out 
a very important principle in terms of repairing these very high 
strictures, and I am surprised that more American surgeons 
haven't used Rodney Smith's approach. 


I suspect the reason is because Dr Smith has not really reported - 


his long-term results. The way he performs the operation makes 


bile duct repair a relatively straightforward, hour and a half 


procedure. | 
There ar? three areas that I think deserve further RFRA 
One is the visualization of the biliary tree prior to surgery. — 


First, De you use endoscopic retrograde, or do you employ - 


"skinny needle" cholangiography? First, I think it is very impor- 


tant to visualize the proximal biliary t tree and we prefer to use the | 


latter approach. 


Second, Do you use antibiotics? I think all of these patients Y 
should be given preoperative antibiotics. In fact, I start this - 


regimen with patients 48 hours before any manipulation of their 
biliary tree because most of them do have bacteria in their bile. 
Third, What do you do when the stricture is up into the 


confluence of the primary radicals? Do you carry your incision up 


into this area? 
Finally, Do you use two tubes? I think two tubes is the way to 
bring a good cuff of mucosa well up into the biliary radicals. 


You did mention that you had two subhepatie subphrenic 


abscesses, and I wonder if this might not be related to the fact that 
you bring your tube out through the rigid chest wall rather than 


bringing it down below the costal margin. You might discuss these 


two patients for us. 


THomas T. WHITE, MD, Seattle: Just more or less Kiop Mm 
what Frank Moody just said, we have placed Kifa catheters — 
percutaneously prior to surgery to drain the liver. This gives you a 


chance to get the liver in better condition. You can push the 
catheter down to the point of stricture at the time of operation. 
We have dcne this about eight times so far. 


I also think that there are two or three technical points TT ; 
mentioning. First, we have siliconized rubber (Silastic) tubing | 


now. I know Rodney Smith uses red rubber tubing, but siliconized 


rubber tubing, I believe, is better for this purpose. We have guide © 
wires that permit changing the tubes with more ease than could be 
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. done 25 or 30 years ago at the Mayo Clinic. You can put in a new 


tube without guide wires sis. attaching the end SE then new tube to 


the old. 


Finally, I think that the key to the discussion as to whether the 
mucosal graft is necessary, is that of finding out whether this 
procedure results in mucosa growing over the gaps in the anasto- 
mosis or not. And does it not occur when the open end of the 
jejunum is sutured over this area as a funnel? - | 

I would also like to ask whether a transhepatic catheter, be it 
placed with a Roux-en-Y loop or not, without the use of a mucosal 
graft, would accomplish the same thing? 

Dr Ernst: We thank Dr Sawyers for bringing the Vanderbilt 
experience to our attention. The key in his series is long-term 
follow-up. Unfortunately, long follow-up with sutureless mucosal 


graft hepaticojejunostomy has not been reported. One reason for 


reporting the University of Kentucky experience is to encourage 


other clinics to evaluate this technique and ultimately determine 


long-term results. 
The Mayo Clinic experience with biliary stricture is one of the 
world’s largest. The success rate of only 65% attests to the 


difficulty in the management of such problems. Biliary cutaneous 
. leaks have occurred but have not been a problem. With adequate 


drainage above and below the liver, bile collection should not occur. 
A biliary cutaneous fistula that develops after removing the 
transhepatic catheter usually closed within two weeks. 

The subhepatic bile collections that developed, probably followed 
premature removal of drains. We have not used preoperative 
transhepatic cholangiography but have used it intraoperatively. 
Coupled with operative cholangiography through the scarred porta 
hepatis, adequate information is obtained so optimal repair may 
be accomplished. We attempted two ERCP studies, both were 
unsuccessful. 

Dr White's remarks are appreciated. We espouse the creeping 
mucosa concept of jejunum to duet healing. If mucosa can creep 
along an enterocutaneous fistula, it can probably creep up a 
scarred hepatic duct. The catheter stint used during hepaticojeju- 
nostomy in the technique reported helps seat the mucosa into the 
bile duct, thereby facilitating mucosal growth into the duct. 

Finally, let me remind you of statements made by two eminent 
surgeons that deserve repetition since they underscore the biliary 
stricture dilemma. Dr Frederick Coller said that if anyone has a 
stricture of the common bile duct and lives long enough he will die 


. of his disease, due to another stricture; and if he dies, he will have 


had an average of seven operations before death. Rodney Maingot 
has noted that the easy cholecystectomy and the manic surgeon 
lacking in technical skill and operative experience constitute a 
sinister combination. In few other diseases is an ounce of preven- 
tion worth a pound of cure. By stressing avoidance of the problem 
by judicious surgical technique, perhaps Dr Coller’s statement will 


be of historical interest only. 
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Inframesocolic Transduodenal Approach 
to the Distal Biliary-Pancreatic 


Ductal System 


Mario R. Villalba, MD, Robert J. Lucas, MD 


è The usefulness of the inframesocolic transduodenal 
approach to the distal biliary system in patients in whom 
numerous previous procedures had been performed was evalu- 
ated. First, the feasibility of the technique was ascertained by 
anatomic study. Ten anatomic dissections were performed 
during routine postmortem examinations. This proved that the 
duodenum, ampulla of Vater, distal common duct, and head of 
the pancreas could be adequately exposed via the inframeso- 
colic approach and that it was reasonable to use the procedure 
clinically. This approach has been used successfully in five 
cases. 

It was found that (1) the inframesocolic approach to the 
duodenum and distal biliary system is useful, particularly in 
those patients requiring second operations in the right upper 
quadrant; and (2) the approach allows ready access to the area 
through virgin territory and has distinct advantages in exposure, 
operative time, and information available. 

(Arch Surg 113:496-499, 1978) 


pr procedures in the right upper quadrant are 
considered to be technically demanding operations, 
especially when dense adhesions in the subhepatic space 
have obscured and distorted the normal anatomy. 

We evaluated the inframesocolic approach to the duode- 
num and the biliary-pancreatic ductal system, as described 
by Hernandez, in these complicated cases. 

First, we evaluated the feasibility of this approach. We 
performed anatomic studies during the course of routine 
postmortem examinations in ten instances. As an initial 
procedure, prior to routine autopsy, the abdomen was 

From the Department of Surgery, William Beaumont Hospital, Royal 
Oak, Mich. 

Read before the 85th annual meeting of the Western Surgical Associa- 
tion, Las Vegas, Nov 16, 1977. 


Reprint requests to Department of Surgery, William Beaumont Hospital, 
3601 W 13-Mile Rd, Royal Oak, MI 48072 (Dr Villalba). 
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opened through a standard upper abdominal incision (sub- 
costal, paramedian, or midline), then the greater omentum 
and transverse colon were displaced superiorly and to the 
right, opening the inferomedial aspect of the hepatic 
flexure of the colon. Next, the small bowel was displaced 
inferiorly and to the left, exposing the posterior parietal 
peritoneum of the inframesocolic space (Fig 1 and 2). A 
transverse incision was made in the posterior peritoneum 
at the base of the transverse mesocolon, extending later- 
ally from the superior mesenteric vessels. This provided 
ready access to the relatively avascular retroperitoneal 
space through which the second and third portions of the 
duodenum and head of the pancreas could easily be freed 
from the surrounding structures (Fig 3). A duodenotomy in 
the second portion of the duodenum allowed identification 
of the ampulla of Vater and easy access to the biliary- 
pancreatic system for cannulation, biopsy, retrograde 
cholangiopancreatogram, removal of stones, or sphinctero- 
plasty. After our anatomic evaluation had proved to us the 
technical ease of the inframesocolic approach, we thought 
it was suitable for clinical application and have used this 
approach in five patients. 


REPORT OF CASES 


Case 1.—A 64-year-old man was admitted on Nov 18, 1975, with 
severe upper abdominal pain, chills, nausea, and vomiting. 

He had had a vagotomy and subtotal gastrectomy with a 
Biliroth II anastomosis in 1961 for duodenal ulcer disease. The 
postoperative course was complicated by bilateral subphrenic 
abscesses that required drainage. Recurrent episodes of cholecys- 
titis were treated medically until September 1974, when cholecys- 
tectomy and common bile duet exploration were performed. The 
patient was readmitted in January 1975 with ascending cholangi- 
tis; this responded to medical therapy. 

The patient was acutely ill and febrile (38.6 C). There was 
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Fig 1.—Anatomic landmarks for exposure of inframesocolic 


; Fig 2.—Incision in posterior parietal peritoneum to expose duode- 
space. SMV indicates superior mesenteric vein; SMA, superior num. 
mesenteric artery. 
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Fig 3.—Mcbilization of second and third portion of duodenum and 
head of pancreas and duodenotomy incision. AV indicates 


Fig 4.—Upper gastrointestinal series shows reflux of barium into 
common bile duct in case 4. 
ampulla of Vater. 
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noteworthy tenderness with guarding in the right upper quadrant 
and epigastrium. Laboratory studies showed leukocytosis, jaun- 
dice, and elevated hepatic enzyme levels. Blood cultures were 
positive for Escherichia coli and Enterococcus. Initial therapy 
consisted of aggressive fluid replacement and a regimen of broad- 
spectrum antibiotics (gentamicin sulfate, clindamycin hydrochlo- 
ride, and ampicillin trihydrate). At operation, performed six hours 
after admission, the right upper quadrant was densely bound with 
adhesions and the inframesocolic approach was used to perform a 
sphincteroplasty and choledocholithotomy. The postoperative 
course was uncomplicated, and the patient continues to be asymp- 
tomatic. 

Case 2.—An 84-year-old woman was admitted on July 28, 1976, 
with severe upper abdominal pain that radiated to the right 
shoulder. She had had a cholecystectomy in 1953 and three 
subsequent common duct explorations for choledocholithiasis and 
ascending cholangitis. On admission, the patient was febrile, 
diaphoretie, and hypotensive. The abdomen was distended, and 
there was generalized tenderness and guarding. Initial laboratory 
studies showed severe leukocytosis, hyperbilirubinemia (3.9 mg/ 
100 ml), and elevated serum amylase levels (5,225 mU /ml). Initial 
therapy consisted of a regimen of intravenous fluids and antibiot- 
ies (penicillin and gentamicin). At operation on the second hospital 
day, the subhepatic space was densely fixed by adhesions. The 
duodenum was easily exposed through an inframesocolic approach, 
and a sphincteroplasty with removal of numerous large common 
bile duct stones was performed. Respiratory support was required 
for 24 hours, after which time the postoperative course was 
uncomplicated. An upper gastrointestinal (GI) series showed a 
wide, patent sphincteroplasty and a normal common bile duct. 

Case 3.—A 72-year-old man was admitted on April 22, 1977, with 
abdominal pain, chills, fever, and jaundice. In 1973, he had had a 
cholecystostomy and small-bowel resection for acute cholecystitis 
and reticulum cell sarcoma. Three months later a cholecystectomy 
was performed. From October 1976 until the present admission, he 
had had three admissions for recurrent episodes of ascending 
cholangitis. These attacks responded to antibiotics, and the 
patient refused operative intervention. He was icteric, moderately 
dehydrated, febrile, and hypotensive. The abdomen was distended, 
with noticeable tenderness in the right upper quadrant. 

Laboratory studies showed leukocytosis (WBC count, 15,300/cu 
mm) and hyperbilirubinemia (5.3 mg/100 ml). Blood cultures were 
subsequently positive for Klebsiella pneumoniae. Rapid resuscita- 
tion with a regimen of balanced electrolyte solutions and antibiot- 
ics (ampicillin and gentamicin) was begun and, on April 23, 1977, a 
transduodenal sphincteroplasty with removal of multiple common 
bile duct stones via an inframesocolic approach was performed. 
The patient had an uncomplicated postoperative course and was 
discharged on the 11th postoperative day. 

CASE 4.—A 52-year-old man was admitted on May 31, 1977, with 
upper abdominal pain, chills, fever, and jaundice. In 1972, the 
patient had had a cholecystectomy, common bile duct exploration, 
and sphincterotomy for acute pancreatitis. He did well for three 
years but, beginning in 1975, he had been admitted three times 
with right upper quadrant pain, fever, chills, and transient 
jaundice. During one of these hospitalizations, blood cultures were 
positive for E coli. The illness responded to medical management, 
and the patient refused operation. 

On this admission, the vital signs were stable. The abdomen was 
distended and tender, mostly in the right upper quadrant. The 
patient had hyperbilirubinemia (5.2 mg/100 ml) and elevated 


alkaline phosphatase levels. At surgical exploration on June 2, 


1977, severe adhesions in the subhepatic space were encountered, 
and the second and third portions of the duodenum were exposed 
through an inframesocolie approach. The duodenum was opened, 
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stenosis of the ampulla and paravaterian divertieulum were seen. 
A 2.5-em sphincteroplasty was performed. The postoperative 
course was uncomplicated, and an upper GI series performed when 
the patient was convalescing showed free reflux of barium into 
the common bile duct, indicating an adequate sphincteroplasty 
(Fig 4). | 

Case 5.—A 70-year-old woman was evaluated on an outpatient 
basis for nausea, vomiting, and recurrent episodes of cramping 
abdominal pains. Upper GI series showed a 3-em intraluminal 
lesion on the distal second portion of duodenum. The patient had 
had an appendectomy, hysterectomy, and cholecystectomy 
previously. She had exploratory surgery on May 11, 1977, and 
because of the adhesive process in the subhepatie space, the 
duodenum was approached through an inframesocolie route and a 
3-cm lipoma was excised without difficulty. Recovery was uncom- 
plicated. | 


COMMENT 


The difficulty in exposing the structures in the right 
upper quadrant during a second surgery in this area is well 
recognized. We attempted to evaluate the feasibility of 
exposing these anatomical structures using an inframeso- 
colie transduodenal approach. | 

The initial anatomic study proved that the second and 
third portions of the duodenum could be easily and rapidly 
exposed. A duodenotomy allowed ready visualization of the 
ampulla of Vater, through which the biliary-panereatie 
ductal. system could easily be catheterized, stones removed, 
and a sphincteroplasty performed." 

If the surgeon thinks that the supraduodenal common 
bile duct should be decompressed with a T-shaped tube, it 
now may be more confidently dissected with a catheter or 
dilator inserted into the duct through the exposed 
sphincter. 

Our impression of the value of this approach was 
confirmed in the five cases we- handled. In the opinion of 
the responsible surgeon, all these cases represented serious 
technical problems in exposing the common bile duet or the 
duodenum. In each case, the duodenum and the head of the 
pancreas were easily exposed via the inframesocolic route. 
The ampulla was also identified and cannulated without 
problems. We think that this approach greatly facilitated 
the procedure, particularly in those seriously ill patients 
with sepsis and ascending cholangitis. | 

We recommend that this technique be used in the 
occasional case where the dissection of the right upper 
quadrant is extremely difficult because of dense adhesions 
and anatomic distortion. The use of this approach in these 
particularly difficult cases will help protect against iatro- 
genie injuries to the common bile duct and other structures 
in the portal space. 
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Discussion i 


JosEPH L. Donic MD, Detroit: The authors are T be ons. " 
mented on this rather neat approach to complicated pancreatobil- ? 
iary problems that we all face. Optimistically, I believe that 


iatrogenic bile duct injuries are being seen less often currently. 
Surgeons are more alert to the inherent hazards of this particular 
anatomic area, and I think they are generally better equipped to 
deal with taese problems. 

The indications for the procedure of Villalba and Lucas are clear 
and well feunded, and I can't really quarrel with their success. 
They applied their anatomic approach successfully in the surgical 
treatment »f five complicated biliopancreatie cases. 

Surgeons who must explore this area are sensitive to the dense 
adhesions that too often develop between the inferior surface of 
the liver ard the transverse mesocolon. Nevertheless, using these 


landmarks, it is possible to reach the region of the portal triad if — 
sharp dissection is used. It is then possible to identify the 
duodenum, which may be rotated anteriorly and medially after the - 
peritoneum is incised laterally. This procedure carries the eponym > 


of Kocher maneuver. As the authors have stated, Maurice Jourdan 


of France described this procedure in detail in 1895. A year later, 


Vautrin also described the procedure. Haasler in 1898 used a 
similar method of mobilization of the duodenum to gain access to 
the distal common duct. 


It was net until 1903 that Kocher published a description of this 
technique for duodenal mobilization, and the purpose was to - 
permit performance of a gastroduodenostomy. So, it is interesting 


that actual y he did the procedure for gastric surgery rather than 
for biliary tract surgery. 
In 1899, Wiart, another Frenchman, studied the anatomy of this 


area and noted that in the usual method of duodenal mobilization | 
the colonic mesentery was a problem, as seen from the aiy 


illustrations in the present report. 


Wiart suggested that the peritoneal attachments of the colon, 


hepatic flezure, and ascending colon, be incised and the colon be 


freed by blant dissection and rotated anteriorly and medially. This 


is the vantage point that we see when we are mobilizing the right 


side of the colon. With this maneuver, the second and the third ^ 
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portions of thé, duodenum become clearly: visible. As we know, the 


| f duodenum is vulnerable to injury in resections of the right side of 


the colon for tumor. The duodenum may be freed by blunt finger 
dissection, thus giving. access to the retroduodenal portion of the 
common bile duct and the ampullary region. 

The surgeon who faces complicated biliary. tract problems must 
be an expert anatomist. He needs several anatomical approaches 
to the pancreaticoduodenal area, and we have seen that Drs 
Villalba and Lucas have offered us another optional method. 

Tom D. TuROCKMORTON, MD, Des Moines: I think this is a very 
neat approach. I have one question. He used the T-shaped tube 
three times. I am just curious how he did it. 

Dr RonERT J. Lucas: Drs Throckmorton’s and Thieme's ques- 
tions we knew would be asked, and we have to go back into the 
story of how this came about. 

Dr Villalba originally is from Argentina, and his M DEA Dr 
Hernandez had described this approach in the Spanish literature, 
and he brought it back to us. I told him I really was not sure about 
this, so we should go to the autopsy room and see if it works. It did 
seem to be a very, very easy method of freeing up a large segment 
of the duodenum and the head of the pancreas. 

When we first were able to talk attendings into this procedure 


: (Dr Villalba did this as a senior resident), they insisted that we 
need a T-shaped tube to drain the common duct; so after we had 


exposed the ampulla, performed the sphincteroplasty, and 
removed the common bile duct stones, we then with a stone forcep 
were able to easily identify the common duct and then come above 
the mesocolon to expose it and place the T-shaped tube. 

I am not at all convinced that this is necessary, but it was the 


feeling of the attendings in all these particular cases that we 


should have a drain in the common bile duct. But I do think as Dr 


Villalba has emphasized that it is very, very simple to approach 
_ this area. | 


Dr Ponka has indieated that with sharp dissection you can 


expose the common bile duct from above. I have no question about 


that. We were able to do this very easily, very quickly and really 


. not having to worry about any other structures in the area. 


PU 
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Evaluation of Ultrasound 


In the Diagnosis of Acute 


and Chronic Biliary Tract Disease 


Erwin R. Thal, MD; John Weigelt, MD; Michael Landay, MD; Melvyn Conrad, MD 


* Oral cholecystography and intravenous cholangiography 
are the two studies most frequently used to confirm the diag- 
nosis of biliary tract disease. Since it is not always practical to 
obtain these in acutely ill patients, gray scale sonography was 
evaluated to determine its accuracy. One hundred eight patients 
had sonography performed prior to operation. The sonogram 
was correct in 96 of the 108 patients (89%). There were four 
false-negatives (3.7%), one false-positive (0.9%), and seven 
patients (6.496) in whom the study was nondiagnostic. Stones 
were seen in 88 patients and confirmed in 87 patients for an 
accuracy of 98.9%. Sonography is a simple, noninvasive proce- 
dure by which cholelithiasis can be accurately detected. 
Because of the high correlation between sonography and opera- 
tive findings, we suggest that cholecystosonography be used as 
the initial screening study in patients suspected of having biliary 
tract disease. 

(Arch Surg 113:500-503, 1978) 


0 cholecystography and intravenous cholangiography 
are the two studies most frequently used to confirm 
the diagnosis of biliary tract disease. These confirmatory 
studies, however, are often not obtainable in acutely ill 
patients. Early diagnosis will make possible prompt defini- 
tive treatment thereby diminishing the morbidity of 
extended hospitalization, avoiding the problems of a 
missed diagnosis, and. minimizing the complications 
arising from inadequate therapy. 
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Gray scale cholecystosonography, a new noninvasive 
procedure, has now made it possible to establish the 
diagnosis of cholelithiasis with relative ease. Recent 
improvement in ultrasound techniques has increased the 
diagnostic accuracy of this modality that now makes it 
attractive as an initial screening procedure.'* 

This study was designed to evaluate the reliability of B- 
scale sonography in a group of patients suspected of 
having biliary tract disease. 


MATERIALS AND METHODS 


One hundred eight patients suspected of having biliary colic and 
acute or chronie cholecystitis on the basis of history, physical 
examination, and laboratory studies had preoperative gray scale 
cholecystosonography. Eighty patients had an oral cholecystogram 
and 21 patients had an intravenous cholangiogram in addition to 
the sonogram. Ten of these patients had both an oral cholecysto- 
gram and intravenous cholangiogram prior to operation. 

The oral cholecystogram was interpreted as positive if stones 
were seen within the gallbladder or if there was nonvisualization 
following a double-dose study according to standard criteria. The 
intravenous cholangiogram was considered positive if stones were 
seen in the gallbladder, common bile duct, or if the common bile 
duct was seen without visualization of the gallbladder after a 
minimum of six hours. 

Gray scale sonographic imaging was used to assess the gallblad- 
der. Images were routinely made in the longitudinal and trans- 
verse positions. Each scan was made using a single sweep of a 
focused 2.25 MHz or 3.5 MHz transducer. Multiple images of the 
gallbladder at close intervals of 2 to 3 mm were made in each plane 
as the transducer assembly moved at a slow, steady speed (1 em/4 
seconds). This allowed rapid localization and multiple opportuni- 
ties for sectioning of the gallbladder, which facilitated assessment 
of the gallbladder in its entirety. 

The sonogram was interpreted as positive only if definite 
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Fig 1.—Longitudinal section through liver and gallbladder 
showing two intraluminal defects with acoustic shadowing. 


Sonographic Findings 


Diagnosis Patients 
Stones 88 






No stones 


evidence o^ an intraluminal defect was demonstrated (Fig 1). 
Acoustic shadowing was considered suspicious for gallstones but 
not diagnostic by itself. When acoustic shadowing was seen or 
other findings suggestive of gallstones were present, the gall- 
bladder was rescanned with the patient in the left lateral decubitis 
position in order to better demonstrate the presence or absence of 
an intraluminal defect (Fig 2). 

All patients in the study who had preoperative sonography were 
operated on and a correlation made between the various diagnostic 
studies and operative findings. 


RESULTS 


A correct diagnosis was made on the basis of sonography 
in 96 (89% of the 108 patients. There was one (0.9%) false- 
positive, four (3.7%) false-negatives, and seven (6.4%) 
indetermimate examinations. 

Stones were seen on sonography in 88 patients and 
confirmed at operation in 87 for an accuracy of 98.995. Nine 
other patents had a correct diagnosis (Table). Two 
patients with markedly distended gallbladders on sonog- 
raphy had acaleulus cholecystitis. Of the five patients 
with normal sonograms one had peptic ulcer disease, three 
had appendicitis, and one had an exploratory laparotomy 
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ography and Operative Findings 


Comparison of Accuracy of Diagnosis Made on the Basis of Son 
A 


Distended gallbladder 2 Acalculus cholecystitis 2 
Indeterminate 7 Stones 
11 4 


a. Gall Bladder 










C. Acoustic 
Shadowing 





Fig 2.—Transverse section in left lateral decubitis position 
showing gallstone in dependent portion of gallbladder with 
acoustic shadowing. 


Operative Findings 
ree“ 


Diagnosis Patients 
Stones 87 
No stones 1 
7 
Stones 
Normal 5 
Appendicitis (3) 
Ulcer (1) 
Exploratory laparotomy pelvic mass (1) 
Sludge 


Cholesterolosis 


for a pelvic mass following an initial complaint of upper 
abdominal pain. One patient had a nonvisualizing double- 
dose oral cholecystogram and a normal sonogram but at 
operation no stones were present, although a considerable 
amount of thick bile and sludge was found. Another 
patient with a normal sonogram and nonvisualizing chole- 
cystogram had cholesterolosis. 

The one patient with a false-positive sonogram had 
nonvisualization of an oral cholecystogram; however, both 
the bilirubin and serum amylase levels were elevated. At 
operation the patient had a normal gallbladder and alco- 
holic pancreatitis. All four patients with false-negative 
sonograms had positive oral cholecystograms, three with 
nonvisualization following a double-dose examination and 
one with stones visualized in the gallbladder. Three of 
these patients had multiple small stones less than 5 mm at 
operation; however, the foürth patient had four stones, 
each of which was approximately 5 mm. 

The gallbladder was not visualized with sonography in 
three patients and the sonogram interpreted as equivocal 
in four other patients. At operation stones were found in 
each of these patients. 
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The oral cholecystogram was correct in 78 (97.5%) of 80 
patients; with stones seen in 32 patients (41%), nonvisual- 
ization in 43 (55.1%), within normal limits in three (8.8%), 
false-positive results in one (1.2%), and false-negative 
results in one patient (1.2%). 

In contrast, the intravenous cholangiogram was correct 
in only 14 (66.7%) of 21 patients; with a duct seen with no 
gallbladder in nine patients (64.3%), stones in the gall- 
bladder in three (21.4%), positive tomogram in one (7.1%), 


within normal limits in one (7.1%), indeterminate (nonvi- 


sualization) results in five (23.8%), and false-negative 
results in two patients (9.5%). 


COMMENT 


The prompt, accurate diagnosis of biliary tract disease is 
an important element in the successful therapeutic 
endeavor of more than 500,000 patients annually. Since 
Graham et al* first described the oral cholecystogram in 
1925, it has been the most reliable prognosticator of 
gallbladder disease and the standard with which any new 
diagnostic procedure must be compared. As reliable as the 
cholecystogram has been, it is not infallible and there are 
frequent clinieal situations where its use is not indicated. 
Intravenous cholangiography is beneficial as a diagnostic 
study in several instances when the oral cholecystogram is 
impractical, but recently two new modalities, infusion 
tomography and cholecystosonography appear to offer 
several additional advantages. 

While the oral cholecystogram safely claims the highest 
degree of accuracy for the lowest cost, there are several 
drawbacks to its exclusive use. Fifteen percent to 25% of 
patients given a 3-gm dose (single dose) of iopanoic acid 
(Telepaque) tablets will not demonstrate visualization of 
the gallbladder thereby requiring a double-dose study that 
may delay the diagnosis for as long as 48 hours. To 
alleviate this problem, it has been suggested a 3-gm dose be 
given on successive days (double-dose study) to all patients. 
This procedure adds additional cost and overexposure to 
contrast material to many patients who only need a single- 
dose study.’ 

The oral cholecystogram may be unreliable in patients 
with liver disease, elevated bilirubin levels, and acute 
pancreatitis. Other clinical situations that preclude its use 
are severe vomiting, malabsorption, and rapid intestinal 
transit time. 

Intravenous cholangiography has the advantage of 
being a relatively short study that can generally be 
concluded in six hours and does not require concentration 
by the gallbladder. This study, unfortunately, is the least 
accurate with some series reporting as high as 12% false- 
positive and 17% false-negative results.'* The intravenous 
cholangiogram was only 67% accurate in the small number 
of patients studied in this series. Ten percent to 2595 of 
patients will experience some reaction to the contrast 
material and mortality have been reported in the range of 
one per 5,000 examinations performed. The study may be 
adversely affected by impaired liver function, pancreatic 
disease, and peritonitis. This invasive procedure is gener- 
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ally the most expensive of all routine diagnostic studies 
available. 

Infusion tomography has recently been described by 
Rabushka et al," Love, Danley et al, and Moncada et al." 
These authors rapidly infuse intravenously 150 ml of 
meglumine diatrizoate 60% mixed with 150 ml of 5% 
glucose and water over a 15- to 20-minute period. Tomo- 
grams were obtained and demonstration of a gallbladder 
wall that is greater than 1 mm in thickness was considered 
indicative of acute inflammatory disease. This study has 
the advantage of being completed within 30 minutes and is 
not adversely affected by liver disease, vomiting, or other 
inflammatory diseases of the peritoneal cavity. 

Moncada and associates'* recently reported a series of 
137 patients with acute cholecystitis and found a 96% 
accuracy rate if the test was positive and 94% accuracy rate 
if the test was negative. The accuracy of this test, however, 
dropped to 64% in patients with subacute biliary tract 
disease. Infusion tomography offers no information about 
the gallbladder contents and is an invasive procedure using 
contrast material that may cause potential, although infre- 
quent, reactions. Fatal reactions associated with meglu- 
mine diatrizoate have been estimated at one per 40,000 
examinations. 

Cholecystosonography offers many advantages over the 
other procedures described. Improvement in the 
techniques and in particular the development of gray scale 
scanning has improved the image quality to the point 
where the diagnostic reliability using strict criteria is 
equal to that of the oral cholecystogram.' The diagnostic 
accuracy in this series was 98.996 when intraluminal defects 
were seen. When other criteria are used, such as layering, 
acoustie shadowing, and gallbladder size, the same degree 
of accuracy cannot be anticipated. The study is quick, 
noninvasive, and easy to obtain in the acutely ill patient. It 
seems to be equally reliable in both acute and chronic 
disease. There is no risk of reaction to contrast material, 
interference by other superimposed diseases, or limitation 
by impaired liver function. 

The lack of radiation exposure to both the patient and 
hospital personnel is an additional advantage of sonogra- 
phy. The average patient skin dose for an intravenous 
cholangiogram, an infusion tomogram, or a single-dose oral 
cholecystogram is approximately 7 to 8 rads. This 
represents an amount of radiation equal to approximately 
160 posterior-anterior chest roentgenograms. 

Cholelithiasis accounts for 95% of biliary tract disease, 
hence a small group of patients with acaleulus cholecys- 
titis may not be identified by this technique. The sonogram 
may fail to identify stones that are smaller than 5 mm in 
size, especially when the gallbladder is not optimally 
distended by bile. If the gallbladder is not visualized or 
intraluminal defects are not seen on sonography, it will be 
necessary to obtain another confirmatory study. An expe- 
rienced sonographer is an essential member of the diag- 
nostic team; without his expertise, this study loses consid- 
erable value. 

On the basis of this study, we suggest that cholecystoso- 
nography be used as the initial screening study in patients 
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suspected of having biliary colic or acute and chronic 
cholecys-itis. If the cholecystosonogram reveals intralu- 
minal defects, the surgeon may proceed rapidly with a 
definitive plan of therapy. In those instances where a- 
definite diagnosis cannot be made by the use of sonogra-- 
phy, ora. cholecystography, if feasible, is recommended. 
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Discussion 


J. PICKLEMAN, MD, Maywood, Ill: There is a problem in the 
evaluation of a patient with a right upper quadrant inflammatory 
process; I think we all recognize that the diagnostic error rate 
approaches about 20%. Therefore, some means of rapid diagnosis 
is needed Into this void has come ultrasonography. We all 
recognize the limitations of intravenous (IV) cholangiography. 
Abdomina. ultrasound, as has been shown to us today, is a very 


valuable test. I must commend Dr Thal and his ultrasonographers 


for their ability in achieving an 89% accuracy rate. I don’t think 
our ultrasonographers can duplicate this feat. Perhaps this is 
because of the use of the left lateral decubitus position that he 
described to us; and perhaps with that innovation, ultrasottog- 
raphy in oar hands might be better. 

I would like to describe our experience with infusion tomog- 
raphy of the gallbladder that Dr Thal alluded to in his communi- 
cation. Infision tomography is merely a standard IV pyelogram, 
only instead of taking posterior tomographic cuts, the radiologist 
takes anterior tomographic cuts including the gallbladder. We 
have founc that in more than 90% of the cases of acute cholecys- 
titis, the gallbladder wall is accurately visualized. | 


A tomographic cut of a patient with acute cholecystitis shows a 


characteristic widened, thickened gallbladder wall. 
Ultrasonography has additional disadvantages in that findings 

from it will not be abnormal in some patients with acalculus 

cholecystitis, with cholecystitis associated with tiny stones or 


gravel, and in the patient with excessive gas within the abdominal , 
cavity. On the basis of all of these factors, our current manage- - 
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ment, and in this we would agree with Dr Thal, is that ultrasound 
findings should first be obtained in the patient with suspected 
acute cholecystitis. However, if this is not diagnostic, we would 
proceed directly to infusion tomography of the gallbladder, and I 
would suspect that by using these two modalities, the accurate 
diagnosis of acute cholecystitis should be possible in approxi- 
mately 95% to 97% of the patients. 

ERWIN THAL, MD, Dallas: It was thought that small stones were 
going to be a problem and, in essence, our sonographers tell us that 
they really had more of a problem when the gallbladder was not 
optimally distended with bile. 

We also thought that dilated loops of intestine would also cause 
some problem, but again that does not seem to be of great concern 
to the sonographers. 

We believe that many times the intravenous cholangiogram 
cannot be obtained in these acutely ill patients, in particular, 
patients with acute cholecystitis who have an elevation of their 
bilirubin levels. 

All the cases reported in this series were confirmed at operation. 
All patients were taken to the operating room, and hence we still 
had an 89% accuracy rate. Only about 5% of the patients are seen 
with acalculus cholecystitis so that there are stones present in 1 the 
vast majority of these patients. 

. One certainly cannot ignore the clinical findings. All of these 
studies are adjunctive and merely serve to confirm our clinical 
judgment. The intravenous cholangiogram is generally not needed 
to make the diagnosis of acute pancreatitis. 
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Hepatic Dysfunction 


During Hyperalimentation 


George F. Sheldon, MD; Scott R. Petersen, MD; Richard Sanders, MD 


è Liver biopsy specimens were studied in 26 patients in whom 
liver function abnormalities developed during intravenous hyper- 
alimentation (IVH). The clinical manifestations and duration of 
IVH were evaluated in relation to the morphological changes 
seen in the liver. 

Early hepatic changes consisted of fatty metamorphosis, and 
progressive intrahepatic cholestasis developed as IVH was 
continued. Essential fatty acid deficiency, amino acid imbalance, 
caloric excess, and toxic manifestations of certain amino acids 
are postulated as causative factors. The hepatic steatosis 
secondary to IVH may be treated by lowering the dextrose 
concentration of the infusion or by administering dextrose-free 
amino acid solutions. The clinical importance of this common 
complication of IVH is the difficulty in distinguishing it from other 
causes of cholestasis in seriously ill patients. 

(Arch Surg 113:504-508, 1978) 


Visi hyperalimentation (IVH) is a universally 
accepted therapeutic adjunct for management of 
seriously ill patients. Many metabolic complications, 
however, may occur as a result of parenteral feeding. A 
common but poorly understood metabolic complication of 
hyperalimentation is intrahepatic cholestasis. In 1971, 
Peden and associates' reported intrahepatic cholestasis in 
an infant receiving long-term hyperalimentation. Subse- 
quent reports suggest that liver function abnormalities are 
common in both children and adults treated with IVH.?* 
The clinieal importance of cholestasis is not only the 
potential of liver damage from an important therapeutic 
tool standpoint (IVH), but also the difficulty with which 
cholestatie liver abnormalities are differentiated from 
hepatitis, caleulous biliary tract disease, or metastatic 
carcinoma. 


MATERIAL AND METHODS 


In 26 patients, liver function abnormalities developed while they 
were receiving IVH. Histological examination of liver tissue was 
performed. Clinieal manifestations, liver function tests (LF'Ts), 
and hepatic histology were evaluated to assess clinical, biochemi- 
cal, and morphological changes in the liver in relation to duration 
of IVH. 

Hepatic tissue was examined by microscope in 26 patients who 
had received IVH for periods from two to 91 days. The diagnoses 
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and causes of death were varied (Table 1). 

The sample included liver tissue from 20 men and six women, 
with an age range of 19 to 80 years (mean, 54 years). All patients 
received hypertonic dextrose and crystalline amino acid solutions 
with appropriate electrolytes and vitamins since this survey was 
completed before the universal availability of intravenous fat. 

All patients had LFTs performed twice weekly or more often, 
which allowed assessment of trends. The LFTs included alkaline 
phosphatase, SGOT, SGPT, and lactate dehydrogenase (LDH) 
determinations. 

A total of 36 liver biopsy specimens from 26 patients were 
available for review. Seventeen specimens (47%) were obtained 
from postmortem examinations; the remainder were obtained 
intraoperatively. Six patients had liver biopsies prior to the 
institution of IVH, which allowed comparison with tissue obtained 
after IVH was initiated. Three patients had serial liver biopsies 
during their course of hyperalimentation (two patients had two 
biopsies, one patient had three biopsies), with biopsy intervals 
ranging from two to 48 days. Secondary biopsy specimens were 
obtained in one patient 60 and 161 days after IVH was discontin- 
ued. 


RESULTS 


Clinical jaundice was present in 12 patients. The causes 
of jaundice associated with hyperalimentation were as 
follows: 


Table 1.—Diagnoses and Causes of Death in Patients 
Receiving IVH* 


No. of Patients 


Diagnosis (N = 26) 
Multiple trauma 
Cirrhosis 
Adenocarcinoma of colon 
Hepatic abscess 
Carcinoma of cervix 
Pancreatic carcinoma 
Mesenteric thrombosis 
Pancreatic pseudocyst 
Abdominal aortic aneurysm 
Lung carcinoma 
Burns 
ARDST 
Abdominal pain 
Pancreatitis 
Myocardial infarction 

Cause of Death (N = 19) 
Sepsis 
ARDS} 

Hepatic failure 
Pulmonary embolus 
Pneumonia 

Cardiac failure 
Myocardial infarction 
Metastatic carcinoma 
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*IVH indicates intravenous hyperalimentation. 
TARDS indicates adult respiratory distress syndrome. 
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Fig 1.—Liver function tests results in patient receiving intravenous 
hyperalimentation (IVH) for 68 days show temporal relationship 
between initiation and termination of IVH and onset and normal- 
ization of Iver function abnormalities. 


Diagnosis No. 

Alcoholie cirrhosis 3 
Esophageal varices 2 
Hepatic failure 1 


Intrahepatic cholestasis 

Second-degree hyperalimentation 3 
Metastatic liver disease 1 
Hepatic abscess 1 
Sepsis (necrotizing fasciitis) 1 
Liver trauma 1 
Carcinoma of pancreas 1 
Hemorrhagic pancreatitis 1 


In no patients in this series did pruritis, right upper 
quadrant pain, or hepatomegaly suggestive of acute fatty 
infiltration of the liver develop. | 

In the jaundiced patients with IVH-related hepatic 
dysfunction, a temporal relationship between initiation of 
IVH and the onset of liver function abnormalities was seen 
(Fig 1). Mild to moderate elevation of the serum alkaline 
phosphatase level was the initial LFT abnormality 
observed; <his occurred ten to 14 days after initiation of 
IVH, without concomitant elevations of serum transami- 
nases or LDH levels. Although LFT values returned to 
normal after IVH was discontinued, elevation of alkaline 
phosphatase levels persisted for more than one month in 
most cases and was thought to be the most sensitive 
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_ indicator of early hepatic dysfunction (Fig 1). 


The number of biopsies done according to the time 
interval the patient received IVH was as follows: 


No. of 
Time, days Biopsies 
2 to 5 9 
6 to 10 7 
11 to 20 5 
21 to 30 4 
More than 31 3 
More than 90 after IVH 1 
More than 165 after IVH 1 


Before IVH 6 


Liver histology was evaluated in relation to the duration 
of IVH. Fatty infiltration was present in eight of nine 
patients (88%) whose liver biopsy specimens were obtained 
within five days; in one nonalcoholic patient, extensive 
fatty metamorphosis was present after only 48 hours of 
IVH. In two patients, evidence of intrahepatic cholestasis 
developed after five days of IVH. Biopsy specimens exam- 
ined after ten days of the IVH regimen in four of seven 
patients (57%) showed lesser degrees of fatty infiltration 
than in patients receiving IVH for shorter intervals. 

Histological examination of liver tissue showed bile duct 
proliferation, bile plugs within canaliculi, centrilobular 
cholestasis, and pigment accumulation within hepatocytes 
after 21 days of IVH (Fig 2). Liver specimens from 
patients who had received IVH for more than three weeks 
showed periportal inflammation and persistent intrahe- 
patic cholestasis (Fig 3). Two nonalcoholic patients who 
received IVH for 25 and 48 days, respectively, had early 
portal fibrosis. In one patient in whom severe cholestatic 
changes developed, periportal round cell infiltration was 
still present five months after resumption of a normal oral 
diet. 


COMMENT 


Intrahepatic cholestasis occurs in many patients who 
receive parenteral alimentation, and this has a character- 
istic biochemical and morphological pattern (Table 2).'* 
Fatty infiltration occurs early in the course of IVH and is 
eventually diagnosed by biochemical findings consistent 
with hepatic cholestasis. Although results of LFTs return 
to normal when IVH is discontinued, there may be asso- 
ciated persistent morphological abnormalities." One 
patient had persistent histological evidence of chronic 
inflammation and periportal fibrosis five months after 
termination of IVH. 

The pathogenesis of the hepatic abnormalities caused by 


 IVH is unclear. Langer and associates? postulated that 


hepatic steatosis may be due to lack of essential fatty acids 
in parenteral feeding routines. They showed that reversal 
of acutely fatty livers in patients on long-term parenteral 
nutrition could be accomplished when intravenous fat was 
administered. Other investigators, however, have reported 
hepatic dysfunction in patients who received intravenous 
fat," 

Fatty infiltration of the liver may result from either 
increased deposition or decreased removal of fat from the 
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Fig 2.—Liver morphology after 21 days of intravenous hyperali- 


mentation shows bile duct proliferation, bile plugs within canalic- 
uli, and centrolobular cholestasis (hematoxylin-eosin, x 100). 
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20-30 Increased alkaline phosphatase level; increased 


or decreased bilirubin level 





*In patients receiving intravenous hyperalimentation. 


liver. It is possible that different mechanisms may account 
for these abnormalities. Hepatic steatosis may represent 
an imbalance between the dextrose calories administered 
and the amino acids provided. It may be comparable to the 
severe fatty infiltration of the liver that frequently occurs 
in patients with kwashiorkor. Patients with kwashiorkor 
have inadequate amino acid intake for lipoprotein synthe- 
sis, in the presence of sufficient carbohydrate intake. In 
the presence of sufficient carbohydrate but inadequate 
amino acid intake, acetyl coenzyme A is converted to a 
fatty acid, which is trapped by hepatocytes. It is unclear if 
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Table 2.—Intrahepatic Cholestasis, Biochemical, and Morphological Correlation* 


Findings 
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Increased alkaline phosphatase, bilirubin levels; SGOT normal 
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Fig 3.—Liver morphology after 35 days of intravenous hyperali- 
mentation shows periportal inflammation and persistent intrahe- 
patic cholestasis (hematoxylin-eosin, x 50). 


Microscopic 
Fatty infiltration (occasionally extensive) 
Early bile stasis, bile plugs, fatty metamorphosis 


Progressive intrahepatic cholestasis, bile duct proliferation, 
bile plugs; decreased fatty changes 


Chronic periportal infiltration, decreased cholestasis 






this is the mechanism that causes fatty infiltration of the 
liver in patients receiving hyperalimentation, but such a 
mechanism is likely. Many laboratories, ours included 
(unpublished data), have produced fatty livers in rats by 
dietary manipulation." Chang and Silvis? produced 
grossly fatty livers in parenterally fed rats with a hyper- 
tonic glucose solution. The addition of amino acids to the 
solution improved, but did not totally reverse, the fatty 
changes. Their data suggest that high dextrose concentra- 
tions may cause fatty liver. 

Rat studies may not be the optimal model for assessing 
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fatty liver. Fatty livers develop in rodents if deprived of 
lipotrophie substances (choline) or amino acids (methion- 
ine).'*** Choline deficiencies result in a lack of low-density 
lipoproteins, which are necessary for fat to be removed 
from the liver.'* DH oec ES 
Commercially available synthetic amino acid solutions 
are probably not ideal for each patient and may result in 
relative amino acid deficiencies during IVH. Relative 


amino acid deficiencies may result in reduced synthesis of _ 


low-density lipoproteins necessary for mobilization of fat 
from he»atocytes. Moreover, inadequately conjugated bile 
salts, resulting from an amino acid deficiency, could inter- 
fere with the bile flow and result in cholestasis." 

Several authors have suggested’’-"* that protein solutions 
available for intravenous feeding may be toxic to the liver. 
Protein hydrolysates, which are gradually being replaced 
in most eenters by synthetic amino acids, may have a direct 
toxic effect on hepatocytes, with obstruction of bile excre- 
tion from hepatocytes." 

Recently, Grant and co-workers" have suggested that an 
antioxidant (sodium bisulfite) present in all commercial 
amino aeid solutions may result in tryptophan breakdown 
products, and that this produces toxic hepatitis. Their 
study, unlike ours, suggests that elevation of transaminase 
levels, indicative of hepatitis, precedes fatty infiltration of 
the liver. 

Patierts with intrahepatic cholestasis have character- 
istic liver function abnormalities. The initial abnormality 
is an increase in the serum alkaline phosphatase activity. 
After elevation of the alkaline phosphatase level, elevation 
in the serum bilirubin levels occurs. These nonspecific 
findings are compatible with the cholestatic phase of viral 
hepatitis, calculous disease of the biliary tract, and meta- 
static carcinoma; these are diagnoses that must be consid- 
ered. 

Intrahepatic cholestasis is a reversible syndrome if 
appropriately treated. Treatment entails decreasing the 
dextrose component of the intravenous feeding routine. If 
the patient is receiving a standard (25% dextrose, 4.25% 
amino acid) solution, the dextrose concentration should be 
lowered to 15% while the same concentration of amino 
acids should be maintained. An alternative approach is to 
continue the dextrose (25%)-amino acid (4.25%) infusion for 
12 of the 24 hours of infusion and alternate that solution 
with dextrose-free amino acids.'* Our preference, however, 
is for lowering the calorie-nitrogen ratio instead of cycling 
the therapy since intermittent hypoglycemia has occurred 
in some patients who have been receiving the cycle 
regimen. Liver function abnormalities will usually return 
to normal within two weeks of lowering the calorie- 
nitrogen ratio. | 
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Discussion 


DANIEL M. Hays, MD, Los Angeles: Dr Sheldon has brought to 
our attention what I think is a very important current problem. I 
am going to discuss it from the point of view of a children’s 
hospital experience. I think this is important because there may be 
significant age differences here. At least our concept of this 
problem doesn’t seem to be quite the same as Dr Sheldon’s. 

Since 1965, we have been using a mixture of egg yolk phospho- 
lipids, glycerin, sodium hydroxide, and water (Intralipid); the 
general experience through the years has been that gradually we 
have used peripheral total potential nutrition (TPN) more 
frequently, employing lipid emulsion, and the number of patients 


receiving central TPN, using central venous lines and high- : 


concentration dextrose solutions, has steadily decreased, relative 
to peripheral TPN. Us. 

However, with this change through the years, we have not noted 
a decrease in the amount of cholestasis. In other words, we are still 
noting a very high incidence of cholestasis in patients who die on 
either central or peripheral TPN programs. The solution used in 
the peripheral TPN programs, of course has a relatively low 
dextrose content, ie, 10% to 12%. 

The histological changes that we are talking about are as 
follows. In the first several weeks of following a TPN program, 
bile stasis and inflammatory cells are seen. 

A change occurs that may be found only in children: cholestasis 
associated with bile duct proliferation, several weeks after the 
first noted change, and finally, we see established cirrhosis two or 
three weeks after the time of the second change. 

The ineidence of these histological changes, called cholestasis, as 
seen at autopsy in patients who died and had been receiving TPN, 
is very high. I am referring to patients that have no history of 
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prior liver disease. All of course, in this series are children. 

Of the 18 last cases in which autopsy was performed, the 
patients dying while following TPN programs, 15 had demonstra- 
ble cholestasis. Of these, 11 were receiving peripheral TPN with 
Intralipid, and the incidence of cholestasis was 9/11, whereas 
among those not receiving Intralipid, it was 6/7. There was no 
difference at all. This is of significance in regard to Dr Sheldon's 
concept of the importance of the relationship of cholestasis and 
high glucose intake, because the patients following Intralipid- 
peripheral vein regimens were always receiving low-dextrose 
concentration solutions. These provide only 50% to 55% of the total 
caloric intake. Ten percent to 15% of the caloric requirements 
would be provided by protein, and the remainder by the lipid 
emulsion. Thus, cholestasis can occur with a low total glucose 
intake. 

So, I think this possibly complicates the matter even further. Dr 
Sheldon has pointed out that the cause of cholestasis in this 
situation is not known. All of the ingredients and all of the 
methods used in TPN are suspect. The amino acid, synthetic 
solution (Freamine) is suspect. The individual amino acid contents 
of the Freamine, Intralipid itself, the essential fatty acid compo- 
sition, and now we think possibly even the dextrose-nitrogen ratio 
are all suspect. It is a complex problem. 

EnwIN THAL, MD, Dallas: In 1968, Dr Dudrick made what is 
considered a monumental contribution to the nutritional manage- 
ment of our sickest patients. As with all good things, a few rough 
edges have been brought to our attention. We must continue to 
remind ourselves regarding the judicious use of hyperalimentation 
because of its many complications. 

Today we are apprised of another interesting and perhaps the 
most complex mystery of intravenous hyperalimentation. 

Our attention has been turned to the elevation of the alkaline 
phosphatase level, and one perhaps could logically ask whether this 
is all hepatic in origin. 

As we know, hyperalimentation causes bone to be laid down and 
hyperplasia of the intestinal mucosa, both sites of which are a 
source of alkaline phosphatase that can be differentiated by serum 
electrophoresis. 

I think because of the prehyperalimentation biopsies, however, 
in six of his 26 patients, we can lay that question to rest. 

Whereas the authors alluded to a possible mechanism of choles- 
tasis resulting from inadequate conjugated bile salts, possibly due 
to the amino acid deficiency, there may be another mechanism. 

Are we seeing a condition similar to that in our intestinal bypass 
patients? Is it possible that when these patients are not eating a 
form of intestinal stasis exists from which bacterial overgrowth 
and the production of toxic bile salts occur that in turn act on the 
liver? 

O'Leary and Woodward were able to prevent this abnormality 
by the administration of vibramycin. McClelland showed in dog 
experiments that overgrowth could be controlled by the ingestion 
of predigested gelatin in an isolated limb. 

Another point I would raise is whether benefit could be gained 
from the use of a choleretic agent. Toxic bile salts will cause 
hepatocellular damage and plugging of the small biliary canaliculi 
which in turn causes a mechanical obstruction. By not eating, the 
normal enterohepatic circulation is interrupted which may cause a 
decrease in the flow of bile which leads to plugging and inspissa- 
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tion. 

The two questions then that I would raise would be as follows: Is 
there any benefit to be gained from altering the intestinal flora? 
Would a choleretic agent help the plugging manifestation that was 
seen? 

JERRY SHuCK, MD, Albuquerque, NM: I am intrigued regarding 
the pathophysiology. 

One would assume that all of these patients were hypermeta- 
bolic at the time they were studied and/or biopsy was done. 

I would wonder if in a patient in whom fat was deposited like 
this in the face of careful nutritional supplement, if the liver itself 
is able to perform its ketogenic function. Do these patients have 
elevated free fatty acid levels? As you know, the counter regula- 
tory hormones do play active roles in hypermetabolism; the 
hypermetabolie patient usually has excessive hepatie ketogene- 
sis. 

Do you have any further hormonal or metabolie data associated 
with these rather striking morphological studies of the liver? 

DR SHELDON, San Francisco: We have seen this in children who 
with fat as the caloric vehicle are getting a lower calorie-nitrogen 
ratio, and I cannot totally explain why our differences.are there 
except that the children have a known, much lower requirement 
for dextrose, and even the small amounts of dextrose given in the 
dextrose amino acid lipid infusions may still be when proportioned 
to an adult a relatively high calorie-nitrogen ratio, and in the 
children we have seen with this syndrome, frequently there will be 
an attempt preterminally, if you will, to increase their calories by 
giving them a very hypertonic regimen so although the answer 
isn't in, I think this could be explained several ways. 

The amino acid dextrose needs are different in children. Their 
needs for dextrose are somewhat lower and fat and amino acids 
higher. 

To Dr Thal, I think his comment about intestinal bypass is a 
very good one because the liver looks exactly the same, and in fact, 
can be treated somewhat the same way. If these people are given 
pure amino acid peripherally some of the morphology of the liver 
will return to normal. 

As to choleretic agents, we have done this from time to time and 
never have been certain if it helped or not. As someone who likes to 
be practical in therapy, if we at all can in patients receiving 
standard dextrose amino acid hyperalimentation, we will give 
them some fat by mouth which is the best choleretie agent, and 
sometimes it is tolerated in situations where even with the fistulas 
you can’t totally take over their intestine by the oral route. 

As to whether the flora affects this, I really don't know. I think 
that is a good suggestion, but we have no data on that. 

Dr Shuck's comments about control mechanisms are very perti- 
nent; most of these patients do have exceptionally high free fatty 
acid levels and therefore the catecholamine ebb and flow is on the 
high side metabolic state and would fit into that category. 
Whether that is actually toxic to the liver or exactly where the 
circle begins and ends, I am not prepared to say. 

I would like to emphasize, however, that this syndrome is 
reversible. What we should do is react to the abnormalities of the 
liver function tests by first knowing that the lowering of the 
calorie-nitrogen ratio will result in normalization of liver function; 
until we know the mechanisms, this is the best we have. 
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Continuing Experience With 


Palliative Chemical Splanchnicectomy | 


D. Preston Flanigan, MD, Richard O. Kraft, MD 


è Forty-one patients underwent open phenol splanchnicec- 
tomy for control of pain at the time of initial laparotomy for what 
was thought to be unresectable pancreatic carcinoma. Twenty- 
three patients underwent concomitant biliary and/or intestinal 
bypass procedures. In no patient was laparotomy performed only 
for the purpose of performing splanchnicectomy. 

The operative mortality was 1596. In no patient could the 
addition of splanchnicectomy be implicated as the cause of 
death. Eighty-eight per cent of patients experienced relief of pain 
postoperatively. The mean duration of pain control was 4.3 
months. The mean postoperative survival was five months. No 
postoperative complications could be attributed to the addition 
of splanchnicectomy. 

Open phenol splanchnicectomy is a highly successful and 
safe ancillary procedure for control of pain and is recommended 
at the time of initial laparotomy in patients found to have 
advanced intra-abdominal neoplasm. 

(Arch Surg 113:509-511, 1978) 


| ele to recent American Cancer Society statistics, 
the incidence of pancreatic carcinoma is increasing at 
the rate of 1.6% per year. This increasing incidence, 
accompanied by a static cure rate (0% to 14%), accounts for 
the fact that pancreatic carcinoma now ranks fourth in 
men and sixth in women in causes of death from cancer in 


the United States. Most reports from university centers - 


quote a 10% to 20% resectability rate for eure for carcinoma 
of the pancreas. When referral patterns are negated by 
investigation of a large, more homogeneous, population 
(Vermont Tumor Registry), resectability is found to be 
somewhat less (3.4%).° 

Pain is the most common presenting symptom in 
patients with pancreatic carcinoma, and 50% to 90% of 
patients with the disease experience pain at some time 
during the course of their illness.’ In view of this, it is 
obvious that an increasing number of patients with 
pancreatic carcinoma will be in need of effective pain 
relief. Except in the presence of clinical stage 3 disease, 
surgical exploration is still required in most patients 
suspected to harboring pancreatic carcinoma. Biliary and 
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intestinal bypass procedures, when indicated at the time of 
initial exploration, afford pain relief in only a small 
percentage of patients.‘ A surgical means to alleviate pain 
at the time of initial exploration would seem a valuable 
addition to the surgeon’s armamentarium. 

In view of recent advances in nonoperative techniques of 
pain control, any operative procedure for pain relief would 
not only have to be efficacious but extremely safe. Our 
preliminary report in 1969 of 13 patients undergoing 
chemical splanchnicectomy at the time of initial laparot- 
omy suggested that this was such a procedure.‘ Our total 
experience now numbers 41 such procedures and forms the 
basis of this report. 


ANATOMY 


The splanchnic nerves and sympathetic trunks are the 
sole mediators of pain arising from the pancreas, extrahe- 
patic biliary ducts, duodenum, stomach, small intestine, 
and colon, excepting the rectosigmoid.* The pancreas and 
associated dorsal peritoneum have visceral afferent fibers 
originating from the fifth through ninth thoracic levels, 
coursing through the diaphragmatic crura as the greater 
splanchnic nerves, and synapsing in the celiac ganglia. The 
exact sensory end organ is probably the pacinian corpus- 
cle.’ Interruptions anywhere along this route should be of 
value in the relief of pancreatic pain. 


MATERIALS AND METHODS 


Patients suspect of harboring pancreatic neoplasms are 
explored through a transverse epigastric incision. Distant metas- 
tases or local extension confirm the incurable state of the disease. 
Biliary and gastrointestinal bypasses are performed as indi- 
cated. 

The pars flaccida of the lesser omentum is then incised. The left 
lobe of the liver is elevated and the stomach displaced caudad and 
to the left. The surgeon identifies the abdominal aorta by palpa- 
tion with the left index finger. Using a syringe and a 20-gauge 
spinal needle, 15 to 20 ml of 6% phenol is then injected into the area 
of junction between the splanchnic nerves and the celiac ganglia 
(Figure). The site is retroperitoneal and slightly lateral, posterior, 
and cephalad to the origin of the celiac artery. Intermittent 
aspiration excludes the introduction of the chemical into the 
vascular system. 

Preliminary laboratory testing of the procedure was performed 
in canine models.‘ The procedure was carried out as described 
above using 6% phenol in one group and 50% alcohol in another. 
Dogs were killed at ten days and autopsied. Specific attention was 
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focused on the splanchnic nerves and celiac ganglia, as well as the 
aorta and its surrounding structures. 

A control group of 24 patients with carcinoma of the pancreas 
treated by conventional means was selected at random from the 
hospital files for comparison. Forty-one patients, 28 men and 13 
women, ages 31 to 87 years (mean, 60 years), underwent open 
phenol splanchnicectomy for control of pain at the time of initial 
laparotomy for what was thought to be pancreatic carcinoma. 
Thirty-nine patients had unresectable adenocarcinoma of the 
pancreas, one patient had unresectable adenocarcinoma of the 
common bile duct, and one patient had chronic pancreatitis. All 
had severe preoperative pain except three patients who underwent 
prophylactic phenol splanchnicectomy. Twenty-three patients 
underwent concomitant biliary and/or intestinal bypass pro- 
cedures. Laparotomy was not performed for the sole purpose of 
performing splanchnicectomy. 

Follow-up observations were 100% and were obtained through 
office visits, hospital chart reviews, and telephone conversations 
with the patient's families and personal physicians. 


RESULTS 
Laboratory 


The canine study showed similar findings in all animals 
tested. No significant gross abnormalities were noted but 
microscopic evaluation showed severe degenerative 
changes in the sympathetic ganglia and nerves. This effect 
was more profound in the phenol treated group. Micro- 
scopic sections of the aorta and vena cava showed the 
presence of intact vessel walls, with a mild subacute 
inflammatory response in the adventitia, surrounding 
adipose tissue, and skeletal muscle. No animal developed 
postoperative complications.’ 


Clinical 


Twenty-four patients constituted the control group. Five 
were excluded because of the absence of preoperative pain 
(3 patients) or failure to survive the initial surgery (2 
patients). Only four of the remaining 19 patients (21%) 
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Pain Relief, Bypass and Splanchnicectomy 


| Splanchnicectomy 










Yes (96) No (96) 


Biliary bypass 4/7 (57)* 2/8 (25) 






Intestinal bypass 2/2 (100) 2/2 (100) 
Biliary and intestinal bypass 8/8 (100) n 
Total 14/17 (82) 4/10 (40) 





*Percent of patients with postoperative pain relief. 


experience even partial relief of pain following conven- 
tional operations including biliary and duodenal by- 
passes. 

Thirty-two patients in the study group remained for 
evaluation of pain relief following exclusion of the three 
patients having prophylactic splanchnicectomy and the six 
patients (15%) considered to have suffered operative 
deaths. Twenty-eight patients (88%) experienced relief of 
pain postoperatively. This difference is highly significant 
when compared to the control group (P < .001). Twenty- 
five patients had complete relief, three had partial relief, 
and only four had no relief at all. Pain did not develop in 
the three patients having prophylactic splanchnicectomy. 
The mean duration of pain control was 4.3 months. The 
mean postoperative survival was five months. Eighty-four 
per cent of the patients relieved of preoperative discomfort 
experienced no recurrence of their pain prior to death. The 
patient diagnosed as chronic pancreatitis is alive and free ` 
of pain three years postoperatively. The difference in 
operative mortality between the study group and control 
group was not significant. 

The efficacy of biliary and/or intestinal bypass to relieve 
pain, with and without the addition of chemical splanchni- 
cectomy, is shown in the Table. Fourteen of 17 patients 
(82%) having splanchnicectomy in addition to bypass 
procedures experienced relief, while only four of ten 
patients (40%) who had bypass procedures without the 
addition of splanchnicectomy obtained relief (P < .05). Of 
patients having only laparotomy and biopsy (nine 
patients), none obtained relief, whereas 14 of 15 patients 
(93%) were relieved of pain when splanchnicectomy was the 
only additional surgical endeavor (P < .001). 


COMMENT 


Early reports by Ray and Console* and de Takats et al? of 
the use of operative splanchnicectomy to control pain in 
patients with pancreatic carcinoma were discouraging. 
Heisey et al," however, reported excellent results in 14 of 
15 cases using bilateral subdiaphragmatic sympathectomy 
with splanchnicectomy. These procedures require added 
operative dissection, however, and prolong the operative 
procedure in what are generally debilitated, high-risk 
patients. Percutaneous bilateral celiac plexus injection 
with 50% alcohol has been reported as an effective method 
of controlling pain associated with recurrent carcinoma of 
the stomach, pancreas, and bile ducts.'' The use of open 
phenol splanchnicectomy at the time of initial laparotomy 
for pancreatic carcinoma, however, offers the unique 
opportunity for a quick, precise, localized injection of an 
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effective neurotoxic substance, thereby negating the need 
_ for future analgesic procedures in most cases. 

— Pain recurred in 16% of cases prior to death. This finding 
Was anticipated, based on the obvious inability of the 
splanchnicectomy to prevent pain from tumor growth into 
somatically innervated areas. The initial failure rate of the 
procedure (12%) is thought to probably be due to poor 
localization of the injection or to tumor invasion of somatic 
areas prior to operation. 

Splanchnicectomy has drawn criticism on the basis that 
it might mask an intra-abdominal catastrophe. Follow-up 
. data showed no such occurrence in this group of patients. 

In addition, the intact somatic innervation of the parietal 
peritoneum and the short life expectancy of these patients 
makes this a moot point. 3 

The operative mortality of 15% is not unexpected in this 
group of patients and is in accord with reports of others." 


In no patient could we relate postoperative complications — 


or death to the addition of splanchnicectomy to the proce- 


dure. This fact supports the use of splanchnicectomy as a - 


prophylactic procedure since, as mentioned above, 50 to 
90% of patients with the disease develop pain at some time 
during their course. No pain developed prior to death in the 
three pazients in the series treated prophylactically. ! 
CONCLUSION 

In conzlusion, open phenol splanchnicectomy appears to 
be a highly successful and safe ancillary procedure for 
control af pain and is recommended at the time of initial 
laparotomy in patients found to have advanced intra- 
abdominal neoplasia. E 
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Discussion 


TuHoMas T. WurrE, MD, Seattle: I wish to say that I really 
support the authors' thesis completely. The major difference 
between their approach and mine is that we use 25 ml of 50% 
alcohol on each side of the aorta rather than phenol. This is because 
the anesthesia departments around Seattle, Dr Bonica's group, 
and Dr Moore's group prefer to use this substance instead. I do not 
think it makes much difference whether you use one or the 
other. 

My first experience with relief of pain following pancreatitis 
was one day in New York in 1947 when Dr Mims Gage was 
complaining of the terrible backache from pancreatitis. He went 
and had himself blocked and claimed the following day that he had 
been completely relieved. I have remembered this ever since. — 

I actually inject the ganglion in most cases through the lesser 


sac and inject 25 ml on either side of the celiac artery, using a short 


beveled needle somewhat as the authors presented. 
The patients who are not relieved of pain are those who have a 


= dilated pancreatic duct. With a huge pancreatic duct, I prefer to 
use Dr Cattell’s approach of inserting a T-tube into the duct, then." 
put a loop of jejunum up against the side of the pancreas. 


Lastly, I would like to mention that many of these patients will 


; experience fairly severe diarrhea both after operative removal of 
the celiac ganglion and injection, and secondly, that several cases 


of acute pancreatitis have been reported both from the percuta- 
neous and direct injection of these ganglia. 

RICHARD Q. Knarr, MD, Ann Arbor, Mich: Our initial publication 
of this paper ten years ago did not seem to stimulate much interest 
in chemical splanchnicectomy, and I have held a very steadfast 


opinion that this is an extremely important adjunct to the 
: treatment of patients with advanced carcinoma of the pancreas. 
This is then, Dr Boyden, an attempt to reemphasize the value of 


the operation. 
The technique follaws Dr Tom White’s early recommendation to 
carry out the blockade at the time of laparotomy rather than 


relying on the percutaneous methodology utilized in a number of 


major centers in this country and elsewhere. 

We have not used Dr Catell’s technique of decompression of the 
ductal system. Our reluctance to subject these patients do the 
potentiality of high-grade morbidity, if not mortality, is coinci- 
dent with the limited life span. In addition, our patients have had 
such good pain relief that it did not seem to be necessary 
adjunct. 

We have not had a PETERE in our group of 41 patients but I 


think it is only fair to warn the audience that we have heard of one 
complication involving the lumbosacral plexus. The mixed motor 


and sensory deficit in the leg may well have been due to caudad 


migration of the phenol. I would emphasize, as did Dr White, that 


the better location for the injection is far superior or cephalad, 


picking up the splanchnic nerves themselves as they traverse the 
crura rather than trying to get into the ganglion area itself. 


I recommend the technique to you. I think it is a very important 


adjunct and these patients are very grateful, not infrequently 
awakening from their anesthesia indicating that their pain has 


disappeared. 
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Pancreatic Cystadenoma 


A Clinicopathologic Study of 45 Cases - 


Darryl J. Hodgkinson, MD; William H. ReMine, MD; Louis H. Weiland, MD 


è Forty-five patients with pancreatic cystadenoma were 
treated surgically at the Mayo Clinic between 1939 and 1975. 
Each lesion was classified as mucous or serous. The most 
frequent lesion site was the tail of the pancreas. The typical 
patient was a middle-aged woman with upper abdominal pain 
and a palpable mass on initial examination. Total extirpation of 
the cystadenoma was the treatment of choice; internal drainage 
or external drainage of these cysts should not be done. Occa- 
sionally, the nearness of the tumors to the mesenteric vessels 
precluded excision. The mucous type has malignant potential 
whereas the serous does not. None of the cystadenomas subse- 
quently underwent malignant degeneration. Because of the slow- 
growing characteristics of the tumor, undue operative risks 
should not be taken. 

(Arch Surg 113:512-519, 1978) 


Cie lesions of the pancreas are uncommon. The most 
common cystic lesion is the inflammatory pseudocyst. 
True cysts lined by epithelium can be divided into three 
classes in accordance with Robson and Moynihan:: reten- 
tion, congenital, and proliferative cysts. The proliferative 
cysts are the ill-defined cystadenomas and the cystadeno- 
carcinomas. Cystadenomas represent 10% of nonmalignant 
cystic lesions of the pancreas, and cystadenocarcinomas 
account for about 1% of primary pancreatic malignant 
lesions. 

In 1961, our group reported on 20 cases of cystadenoma 
of the pancreas. Since then, several reports and reviews of 
investigatory aspects of these benign tumors have 
appeared in the literature.’ Approximately 300 examples 
of this tumor have been reported in the world literature. 


MATERIALS 


The present study involves 45 patients with cystadenoma of the 
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pancreas who were treated surgically at the Mayo Clinie between 
1939 and 1975. Criteria for inclusion in this series were (1) initial 
surgery at Mayo Clinie, (2) adequate pathologie specimen for 
tissue histologic reevaluation and classification, and (3) follow-up 
observation either to death or to present status in 1975. Excluded 
from the study were patients who were seen after previous 
surgery and who had biopsy specimens taken elsewhere and 
patients with specimens that were inadequate for a definitive 
classification as a benign cystadenoma. The histories of the 45 
patients were analyzed to determine the clinical features and 
clinical courses before and after surgery. Each patient had a 
follow-up to death with an autopsy report or to the current status 
in 1975. During the approximate same period, 21 patients with 
cystadenocarcinoma of the pancreas also were studied; these will 
be the topic for a future report. 


CLINICAL FEATURES 
Age and Sex 


Cystadenoma occurs primarily in late middle-aged 
women. Thirty-seven (82%) of our patients were women. 
The age range at time of diagnosis was 24 to 82 years, with 
an average of 55 years. The tumors have been noted 
occasionally in children. In 1969, Gundersen and Janis? 
reported a multiloculated cystadenoma in a healthy 16- 
month-old child. Prior to this, Brunschwig’ had described 
two infants; however, such occurrences must be extremely 
rare. 

Analysis indicates that these tumors are slow-growing 
and that symptoms have been present many years before 
surgical exploration. Several reports have included 
patients with lesions present for more than ten years.* The 
symptoms of pancreatic tumors are usually vague, and 
frequently, an asymptomatic patient will have a palpable 
abdominal mass or, at laparotomy, will have a primary 
unsuspected pancreatic tumor. 


Symptoms 


Pain is the most frequent symptom encountered. 
Twenty-five patients (56%) had upper abdominal pain as 
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Table 1.—Symptoms of 45 Patients With Cystadenoma 
of Pancreas 








No. of 
Symptom Patients 
Belchirg, excessive gas 12 
Asymptomatic 8 


part of their presentation. Pain was the sole complaint of 
12 (27%) patients, six of whom had diabetes. Three patients 
had pain accompanied by nausea or vomiting. 

The pein was usually situated in the left upper quadrant, 
occasionally with aching in the back. Description was often 
vague, tne pain being characterized as a full or dragging 
sensation in the upper abdomen. Less often, the pain was 
sharp or cramping. The pain may be alleviated by stooping 
or bending, and several patients were seen with an 
inerease in upper abdominal girth. One such patient had 
noted an expanding girth for five years and presented 
acutely with hematemesis and esophageal varices second- 
ary to compression of the splenic vein by a huge cystade- 
noma. The patient associated her dyspnea with the 
expanding upper abdominal mass. 

The symptoms of diarrhea, weight loss, and excessive 
. gas were related to the compression of the stomach, colon, 
and adjacent organs by these slowly expanding tumors 
(Table 1). Patients with sharp abdominal pain associated 
with meals may have experienced some mesenteric 
vascular insufficiency due to compression of these vessels 
by the tumor. However, most symptoms seemed to be 
related to extrinsic mechanical distention of the gastroin- 
testinal tract. Several patients had gastric outlet obstruc- 
tion, with lesions in the head of the pancreas. 

Of the three patients with jaundice, two had huge 
unresectable lesions in the head of the pancreas, and both 
were treated with cholecystojejunostomy and gastrojeju- 
nostomy. The other patient had a concomitant carcinoma 
of Vater's ampulla. 

Four »atients experienced bleeding; in only one was it 
related to the cystadenoma, which had caused portal 
hypertension and gastroesophageal varices by compres- 
sion. Previously, this complication has been described by 
Grimoud et al? with resolution after distal pancreatec- 
tomy. 

The e:ght asymptomatic patients had a palpable abdom- 
inal mass on routine examination. Nine patients (20%) had 
diabetes. The association of diabetes with cystadenoma has 
been mzde several times, but the etiologic significance, if 
any, is obscure.'^! 


Signs 
A palpable abdominal mass is the most frequent signifi- 
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Fig 1.—Clinical appearance of pancreatic cystadenoma. Huge 
protruding right upper quadrant mass. 


cant clinical finding. Of the 45 patients, 26 (58%) had a 
mass: 13 were in the left upper quadrant, seven in the 
epigastrium, and six in the right upper quadrant; 19 of the 
patients had no palpable mass. In our last report, 75% had a 
palpable mass. The mass is usually round and firm, its 
cystic nature being disguised by its deep position behind 
the stomach or projection into the transverse mesocolon. 
Tumors in the tail may escape detection if they are large 
because they can be hidden behind the costal cartilages 
near the splenic hilum. Displacement of the spleen down- 
ward may cause the mass to be confused with splenomeg- 
aly, and the diffuse, deep aspect of the tumor may lead to 
the mass being confused with an enlarged left kidney. 
When situated in the tail, these masses frequently move 
with respiration, which also adds to confusion with the 
splenic enlargement. The spleen may be enlarged in asso- 
ciation with cystadenoma due to splenic vein compression; 
however, this may be distinguished on physical examina- 
tion from a normal-sized displaced spleen. 

The typical patient is one who is well nourished and has a 
huge protruding upper abdominal mass (Fig 1). Differen- 
tiation of this lesion from a malignant lesion of the 
stomach or pancreatic head is possible because if it were a 
malignant lesion and so large, other sequelae of advanced 
malignancy likely would be present. 


DIAGNOSTIC INVESTIGATIONS 


An upper gastrointestinal barium study was performed 
in 25 patients and the results were positive in 17. 

Although there is no characteristic roentgenographic 
feature of a cystadenoma, 10% show evidence of calcifica- 
tion in a stippled, irregular pattern. Displacement of the 
stomach, duodenum, or colon is often indicative of a 
pancreatic mass protruding from the retroperitoneum to 
distort these barium-filled or gas-filled organs. 

The roentgenographic finding of cystadenoma depends 
on the site, size, and the direction of growth of the tumor. 
A cystadenoma arising in the body of the pancreas may 
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Fig 2.—Barium study showing forward 
displacement of stomach by cystade- 
noma. 


cystadenoma. 


displace the stomach forward in a smooth, contoured 
fashion (Fig 2). The duodenal loop may be displaced or 
widened by a tumor in the head of the pancreas, and there 
may be “ironing out” of the duodenal mucosal pattern. By 
pushing upward onto the antrum and pyloric region of the 
stomach, the tumor may impair emptying of the stomach, 
which could account for the high incidence of nausea, 
vomiting, and excessive gas in these patients. 

A large cystadenoma of the tail may displace the 
stomach to the left and upward (Fig 3). Exeretory urogram 
may show displacement of the kidney, and the ureter may 
be concomitantly displaced. Barium enema may demon- 
strate displacement of the transverse colon forward or the 
splenic flexure downward. 

Three of our patients had plain films of the abdomen 
that showed displacement of the fundal gas bubble to the 
right, highly suggestive of an extrinsic mass (Fig 4). 

Twelve patients had cholecystography in their workup, 
none of which gave confirmatory evidence for the 
pancreatic tumor. 

Angiography of cystadenoma has been reported by 
several authors.** No patient in our series had angiography 
or ultrasonic study before surgical exploration. Angio- 
graphic findings reported include (1) displacement of 
major vessels, (2) large feeding arteries, and (3) a tumor 


. blush, sometimes associated with pooling of contrast mate- 


rial. Pressman et al;? however, reported three patients with 
hypovascularity. Two of them had splenic vein obstruction 
and large retroperitoneal and omental venous collateral 
vessels. The hypovascular angiographic findings make 
these cystadenomas difficult to differentiate from pseudo- 
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Fig 3.—Barium study showing displace- 
ment of stomach to left and upward by 





| 
a 


Fig 4.—Roentgenogram showing displace- 
ment of fundal gas bubble, highly sugges- 
tive of an extrinsic mass. 


cysts, which are characteristically hypovascular. However, 
the lack of preceding history of pancreatitis, alcoholism, or 
trauma should safely rule out pseudocyst. Undoubtedly, 
ultrasonic techniques and EMI scan will find a useful place 
in the future in determining the preoperative cystic nature 
of these tumors. However, whether they will aid in the 
decision to operate is unlikely. 


ASSOCIATED CONDITIONS 


As previously mentioned, nine patients had diabetes 
mellitus. Soloway" reported a high incidence of other 
associated metabolic abnormalities in his review of 30 
cases. These included sterility, infertility, obesity, thyroid 
dysfunction, and hypertension. Benign and malignant 
neoplasms (particularly breast carcinoma) also were noted. 
This was not the experience in our series. 

The most consistent reported associated disease is chole- 
lithiasis. Twelve (27%) of our patients had calculus disease 
of the biliary tract. Nine had had cholecystectomy; in one, 
the procedure, done two years previously, showed a mass in 
the pancreas, but no further attempt was made to deter- 
mine its nature. Three patients had calculus disease at 
surgery for the pancreatic mass. Obstruction did not seem 
to be a factor in the formation of the calculi, and the 
significance of the caleulus disease is unknown. Other 
diseases associated with the cystadenomas were found at 
surgery (Table 2). The gastric ulcers that were found were 
not secondary to pressure erosion of the stomach by the 
cystadenoma. One ulcer was associated with an obstructing 
duodenal ulcer with stasis gastritis, and the other ulcer was 
associated with Zollinger-Ellison syndrome. The chances 
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Table 2.—Diseases Associated With Cystadenoma 


No. of 
Patients 


Cholelithiasis 3 
Duoderal ulcer 3 


Disease 


Gastric ulcer 2 


Zollinger-Ellison syndrome with diffuse islet cell 
hypegplasia 

Acinic cell carcinoma of pancreas and 
pheochromocytoma 


Carcincma of hepatic flexure 


for unsuccessful operative removal of these tumors are 
inereasec because more than 50% of these patients usually 
have had previous biliary surgery, associated cholelithiasis, 
or other significant disease. 


ORIGIN AND PATHOLOGIC 
FEATURES OF THE LESION 


The pathogenesis of cystadenoma is unknown. The 
predominant theories include (1) displaced embryonic cells, 
from either the alimentary canal primordia or the aberrant 
Brunners glands of the duodenum, (2) origin from 
pancreatic acinar cells, and (8) origin from ductal epithe- 
lium. 

Histolegic review of the 45 cases revealed two distinct 
morpholegic and histologic types of cystadenoma in the 
pancreas, mucous and serous, based on the fluid contained 
within the cyst. The mucous cystadenoma originates from 
the duc-al epithelium, whereas the serous originates 
probably from the acinar cell. 


MACROSCOPIC FEATURES 


Both tne mucous and the serous cystadenoma present as 
rounded. lobulated mass lesions within the pancreas, 
usually surrounded by normal pancreatic tissue. The 
tumors are usually well encapsulated, but the capsule 
varies ir thickness, from very thin to thick and rubbery. 
The thickness of the capsule is related to the amount of 
compression of the normal pancreatic tissue. Tumors 
arising deep in the substance of the pancreas have a 
thicker capsule of more compressed pancreatic tissue. The 
capsule may be as thick as 1 em (Fig 5, top). 

Cystadenomas may be found in any position in the 
pancreas, including the uncinate process.'* In our series, 15 
were found in the tail, seven in the body and tail, 13 in the 
head, on? in the body and head, six in the body, and three in 
multiple sites. Occasionally, the lesions are pedunculated 
and attached by only a stem pedicle. Cystadenomas have 
never been found in aberrant pancreatic tissue. The 
cystaderoma may be adherent to adjacent structures, but a 
plane of cleavage usually is possible to establish, unlike 
that in the inflammatory pseudocyst, where the attach- 
ment to adjacent structures is much more intimate. 

The diameters ranged from one to 30 cm, with a mean of 
9.6 cm. The average size of solitary tumors in the tail, head, 
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Fig 5.—Top, Gross lesion with thick capsule. Center, Sectioned 
cystadenoma showing convolutions and papillary projections into 
cavity. Bottom, Sectioned cystadenoma showing honeycombed, 
porous appearance. 


or body were about equal (8.6, 8.9, and 7.5 em). As expected, 
tumors in the body and tail were larger (mean 12.3 em), and 
the only cystadenoma confined totally to the body and head 
was 30 em in diameter. Twenty-four tumors were mucous 
and 21 were serous cystadenomas. Previously, these types 
were referred to as papillary and simple or centro-acinar 
types.'* Glenner and Mallory" reported that 64% are the 
simple type; in our series 47% were serous; this type 
probably corresponds to their designation of simple. 

The sectioned mucous cystadenoma usually consists of a 
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large, unilocular cyst filled with mucus and either has a 
smooth lining or has convolutions and papillary projections 
into the cavity of the cyst (Fig 5, center). In contrast, the 
serous cyst presents a honeycombed, porous appearance, 
with multiple septa dividing the cyst into many smaller 
cystic spaces (Fig 5, bottom). Each smaller cystic space is 
filled with thin serous fluid. No communication exists 
between these cysts. There are no papillary projections 
into these cystic spaces, in contrast to the mucous cystade- 
noma. Cystadenomas may or may not have pancreatic 
enzymes in the mucous or serous fluid, and there is no 
connection between the cyst and the ducts of the pancreas. 
The surrounding pancreatic tissue is usually normal; 
however, three patients in our series had concomitant 
pancreatitis. Occasionally, the blood supply to these tumors 
is profuse. In five of our patients, this was noted and was 
due to compression of the splenic vessels, with resultant 
variceal formation or collateral vessels around the 
obstructed artery. 


Microscopic Features 


The microscopic features of mucous and serous cystade- 
nomas are as distinct as their macroscopic characteristics. 
In mucous cystadenomas, the epithelial lining is drawn into 
gentle folds and the cells may be projected into papillations 
(Fig 6, top left). The cell type is a tall columnar cell with 
basal nucleus and is interspersed with goblet cells. The cells 
appear to be active, and the surrounding stroma may be 
hypercellular and dense (Fig 6, top right). There is no 
inflammatory cellular infiltration unless the cyst is second- 
arily infected, which is unusual. The origin of these stromal 
cells is not clear. Perhaps they represent compressed islet 
cells, which have previously been noted in the walls of 
cystadenomas.'^ This same type of stromal tissue may be 
seen in ovarian cystadenomas. 

Serous cystadenomas are composed of multiple cystic 
spaces that vary greatly in size from tumor to tumor and 
vary in size within a single cyst. The typical appearance of 
these cysts is shown in Fig 6, bottom left. The lining cells 
are a single or double layer of low cuboidal cells each with a 
central dark-staining nucleus. No goblet cells are seen, and 
zymogen granules are not detectable on light microscopy. 
Higher-power magnification of a typical serous cystade- 
noma is seen in Fig 6, bottom right. Electron microscopy of 
a recently excised serous cystadenoma showed that the 
lining epithelium contained numerous granules—a finaing 
that is highly suggestive of the exocrine origin of these 
tumors. The intercystic stroma is generally acellular and 
fibrous. The dense cellular stroma (Fig 6, top right) in a 
mucous cystadenoma is not seen. 

The cellular activity of the mucous cysts with papilla- 
tions and cellular stroma easily distinguishes them from 
the serous type. The mucous type has malignant potential 
for forming a cystadenocarcinoma, whereas the serous 
type is not associated with malignant change. In a review 
of 21 cystadenocarcinomas (to be presented in a forth- 
coming report), all lesions had the lining epithelium of 
atypical mucous cystadenomas that had undergone malig- 
nant transformation. 
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Histopathologic Differentiation 


Differentiation of cystadenoma from cystadenocarci- 
noma depends on careful examination of the cyst wall, 
because a small area of the wall of a mucous cystadenoma 
may have undergone malignant transformation while the 
remainder is histologically benign. Malignancy is an occa- 
sional finding in an apparently benign mucous cystade- 
noma. These are usually low grade, and deciphering the 
fine line between papillations with atypia and low-grade 
cystadenocarcinoma may be extremely interpretive. Local 
nodes that are suspicious should be sampled, and in partic- 
ular, the early sign of perineural lymphatic invasion should 
be sought if suspicion exists. 

The serous cystadenomas have been classified occasion- 
ally as lymphangiomas or endotheliomas; however, these 
are even more rare tumors, and the microscopic appearance 
should differentiate these lesions. 


TREATMENT AND FOLLOW-UP 
Surgical Considerations 


The site, size, mobility, relationship to other structures, 
and general condition of the patient greatly influence the 
choice of surgical procedure. 

Most of the tumors are situated in the mobile tail of the 
pancreas. It is technically easier to resect the tail of the 
pancreas in continuity with the spleen by dissecting the 
pancreas retroperitoneally after the peritoneal attach- 
ments of the spleen have been excised. Tumors located in 
the tail and body usually are free, although they may be 
adherent to the stomach, colon, or diaphragm (Fig 7). 
Compression of the splenic vessels is common and the 


accompanying venous channels, arterial collateral vessels, 


or engorgement splenomegaly makes retroperitoneal 
dissection more hazardous. 

Tumors in the distal tail that are embedded within the 
splenic hilum are very near the left renal vein and left 
adrenal gland, which may be damaged in mobilization of a 
large tumor. 

Tumors in the body and head of the pancreas are usually 
more fixed. Although a plane of separation often exists 
between the cystadenoma and the normal pancreatic 
tissue, complete removal may require a Whipple proce- 
dure. 

A major problem is encountered in the surgical treat- 
ment of large tumors in the head and body when the lesion 
is near the portal vein or superior mesenteric vessels. Such 
a relationship may warrant a lesser operation than 
complete excision when the accompanying disease and 
general condition of the patient are considered. 

Tumors originating in the superior aspect of the 
pancreas usually bulge forward, deflecting the stomach 
and presenting in the lesser sac through the gastrohepatic 
omentum. If the tumors originate from the inferior aspect 
of the pancreas, they usually are seen beneath the gastro- 
colic omentum after displacing the stomach upward and 
the colon downward. Occasionally, a lesion penetrates into 
the leaves of the transverse mesocolon or into the retro- 
peritoneum, a situation in which the mesenteric vessels or 
portal veins are more likely to be endangered. 
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Fig 6.—Top left, Typical appearance of lining epithelium of mucous cystadenoma 
(hematoxylin-eosin (HE), 100). Top right, Higher-power micrograph of mucous 
cystadenoma showing dense cellular stroma under epithelium (HE, x 400). Bottom left, 
Typical appearance of lining epithelium of serous cystadenoma (HE, x 160). Bottom 
right, Higher-power micrograph of serous cystadenoma epithelium showing hypocellular 
fibrous connective tissue under epithelium (HE, x 400). 
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Fig 7.—Tumor at surgery showing adherence to stomach, colon, 
and diaphragm. 


Surgical Management 


Cystadenomas should be totally excised. Pancreatitis is 
an unusual accompaniment of cystadenomas (three of 45 
lesions in our series), and, unlike pseudocysts, cystade- 
nomas usually can be separated from the surrounding 
pancreatic tissue by careful dissection. In the most favor- 
able situation, that is, a tumor of average size (10 cm) 
located in the tail or body of the pancreas, bulging out of 
the pancreatic surface or attached by a pedicle, complete 
extirpation may be easily facilitated. Usually, the 
surrounding anatomy is not distorted too much and the 
tumor is not so adherent to adjacent structures that the 
normal anatomy is not maintained. In such a case, deliber- 
ate, thoughtful dissection establishes a plane of separation 
between the cyst and the pancreas without rupture of the 
cyst or damage to the ductal tissue or nearby important 
vascular structures. 

As mentioned previously, removal of lesions in the tail is 
facilitated by mobilizing the spleen. An en-bloc amputation 
of the pancreatic tail ensures complete removal of the 
cystadenoma and spleen. The tail of the pancreas is closed 
in a two-layered technique. 

Tumors of the midportion of the pancreas, because of 
their nearness to the mesenteric vessels, portal vein, or 
vessels in the transverse mesocolon, present a more diffi- 
cult surgical problem. Careful dissection with preservation 
of these vessels intact and sacrifice of the pancreatic tail 
and spleen is, however, often possible. 

Tumors within the head may be associated with biliary 
obstruction or gastric outlet obstruction. Their intact 
removal is still possible, but a Whipple operation may be 
the most expedient procedure to avoid unsuspected opera- 
tive injury to the common bile duct or pancreatic duct. If 
doubt exists about the local resectability of the tumor, a 
choledochotomy and placement of a long-armed T-shaped 
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Table 3.—Choice of Surgery in Cystadenoma 


No. of 


Type of Surgery Patients 


Total 


tube from above or transduodenal choledochotomy may 
help to define this relationship. 

In our series, 12 patients had partial excision, needle 
biopsy, or aspiration of the cystadenoma (Table 3). A 
detailed analysis of these cases shows what anatomic and 
concomitant factors were associated with the tumors to 
prevent safe, total surgical extirpation. In nine of these 12 
patients, the tumor was intimately associated with the 
superior mesenteric artery, and the risk of its damage 
during removal excluded the possibilities of complete 
excision of the cystadenoma. In our series, one patient had 
external drainage and marsupialization of the cyst. This 
patient had recurrence of the cyst within five years but 
died 23 years later, and autopsy showed no cyst recurrence 
(this may represent a cure from marsupialization). Marsu- 
pialization is not recommended treatment, because even 
with attempted destruction of all secretory lining tissue by 
the use of sclerosing agents, chronic drainage is most likely 
to occur. If any secretory epithelium remains, it will almost 
certainly cause reaccumulation of fluid and a chronic 
draining fistula. Another patient, in whom the cyst was not 
initially recognized as a cystadenoma, had an internal 
drainage procedure. This was taken down, and the cyst was 
resected five years later. 


Results of Treatment 


The follow-up period was from surgery to death or to 
1975. None of the 31 patients who had total removal of the 
cystadenoma had recurrence. One patient died after 
cystadenectomy, death being due to small bowel infarction 
secondary to superior mesenteric arterial thrombosis. None 
of the other patients had major morbidity from the 
procedure. Twenty-five patients were alive in 1975, 
without evidence of recurrence of the cyst. 

Although previous reports have indicated the potential 
for malignant degeneration in cystadenomas and our data 
suggest the malignant potential of mucous cystadenomas, 
none of the patients with these cysts who were adequately 
observed had subsequent malignant degeneration. 

Three patients with serous cystadenomas are alive and 
they can be confidently assured that the malignant poten- 
tial of the retained cyst is very low. There was no instance 
of a metastatic unknown tumor being found in any patient 
being followed up, suggesting that a portion of the cystad- 
enoma had an unrecognized occult metastasis at removal of 
the primary lesion. 
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Discussion 


GEORGE L. JORDAN, JR, MD, Houston: This is a very rare tumor. 
This is emphasized by the fact that only 45 cases have been seen at 
the Mayo Clinic over this long period of time. Thus, even in a clinic 
treating a large volume of patients with pancreatic disease, no 
single surgeon saw more than four or five cases. 

Consequently, a compilation of a series such as this is particu- 
larly important because it gives one a cumulative experience, 
which is different from the compiled experience reported in the 
literature, for individuals may report one or two cases because of 
specific interest in pathological or surgical features. 


I would like to emphasize that we agree that excision is the 
treatmentof choice and believe that in only rare instances excision 


is not possible. This would relate more to other systemic diseases 
that migh: be present rather than technical consideration at the 
time of cperation because these tumors, in general, can be 
separated from surrounding structures as they are not invasive. 


Proximity to a major structure therefore does not seem to be a 


point that would prevent excision. 

Although the patients may live for long periods, even though 
excision is not accomplished, if these patients are symptomatic 
preoperatively, they tend to remain symptomatic postoperatively. 
We have seen patients who were initially treated by attempts at 
internal drainage which failed. They continued to have severe 
symptoms requiring multiple periods of hospitalization until total 
extirpation was ultimately accomplished. | 

RonERT Wooprurr, MD, Denver: I would like to ask a couple of 
questions: T E TS 

Do you 2ver see any signs of pancreatitis with the cystadeno- 
mas, and do you see any chemical changes such as elevation of 
amylase and lipase levels? When you perform surgery in these 
patients, sometimes down deep in the pancreas, how do you 
differentizte cystadenoma from a pseudocyst? 


CARLOS PESTANA, MD, San Antonio, Tex: I would like to ask | 


another question. I notice that you excluded from the study those 


M 
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patients that were lost to follow-up. 
Will you tell us how many patients were lost or excluded, 
because there is always the possibility that the reason they were 


lost to follow-up was because malignant neoplasms later developed 


and they died. 

Dr REMiNE: First, I would like to mention that you have to be 
extremely careful about the possibility of malignant transforma- 
tion or malignant degeneration when you differentiate between 
serous and mucous type, and here, of course, you have to put great 
dependence on your pathologist. 

By all means you should avoid spillage at the time of surgery if 
you are attempting to make a biopsy to obtain tissue for your 
pathologist because this can be a malignant cystadenoma carci- 
noma, and I think it is extremely important to avoid that 
whenever possible. 

You have to depend a great deal on the history because if there 
is no history of anything resembling pancreatitis, when you find a 
cystic lesion, I think you should approach it as though it is either a 


. eystadenoma or cystadenoma carcinoma. 


On the questions about the possibility of pancreatitis, we did not 
have any patients in the series that had any evidence of pancreat- 
itis. There were no changes in the serum amylase or the serum 
lipase levels. 

As to the patients that were lost to follow-up, I believe there 


were ten in the series that we were not able to make contact with, 


and I think the point that was brought up is a very valid one. 
Perhaps they died with some malignant transformation or with 
mucus transforming into a cystadenoma carcinoma. 

We have attempted to point out a few things here that may be 
of benefit because they are rare, and you have to be prepared to 
handle such cases very cautiously at the time and be able to 
differentiate between malignant and benign types because as was 
pointed out, you ean leave these alone, bypass them, and have the 


patient live for a long time if it is a benign lesion. 
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Pancreaticojejunostomy 


for Chronic Pancreatitis 


Two- to 21-Year Follow-up 


Richard A. Prinz, MD; Bruce H. Kaufman, MD; Frank A. Folk, MD; Herbert B. Greenlee, MD 


* Between 1954 and 1975, 80 pancreaticojejunostomies were 
performed on 77 patients for intractable pain of chronic pancrea- 
titis. All patients had a history of chronic alcoholism. Drainage 


. operations done primarily for pseudocysts were excluded. Oper- 


ative procedures included seven caudal pancreaticojejunosto- 
mies, 42 longitudinal pancreaticojejunostomies with splenec- 
tomy and implantation of the pancreas into the jejunum, and 31 
side-to-side pancreaticojejunostomies. 

Eighty-one percent of the patients noted substantial improve- 
ment or complete resolution of their abdominal pain on follow-up 
that ranged up to 21 years. The operative mortality was 5%. 
Thirty-two patients died during the period of the follow-up. 
Continued alcohol abuse, carcinoma, and cardiovascular 
disease were the leading causes of mortality. Data from this 
review confirm the effectiveness of pancreaticojejunostomy in 
relieving the pain of chronic relapsing pancreatitis. 

(Arch Surg 113:520-525, 1978) 


he goal of operative therapy for chronic pancreatitis is 
to relieve abdominal pain while preserving as much 
exocrine and endocrine function as possible. Although a 
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variety of operations have been tried to achieve this end, 
direct procedures on the pancreas have proved most 
successful.-* These may be separated into the following 
two categories: first, drainage procedures to relieve 
obstruction of the pancreatic ducts, and second, resection 
of part or all of the diseased pancreas. Since the patholog- 
ical features in all cases of chronic pancreatitis are not 
uniform, no one operation can be rigidly applied to all 
cases. The operation should be individualized to suit each 
situation. 

Since drainage with a defunctionalized limb of jejunum 
is a less formidable procedure than pancreatic resection, 
we have favored pancreaticojejunostomy whenever possi- 
ble. In patients with a dilated ductal system, an adequate 
pancreaticojejunostomy will relieve pain with little or no 
impairment of pancreatic function. We reserve pancreatic 
resection for those patients with unrelenting abdominal 
pain, noticeable impairment of exocrine and/or endocrine 
function, and no demonstrable ductal dilatation.’ 

This article reviews our experience with pancreaticojeju- 
nostomy for chronic pancreatitis during the period 1954 
through 1975. Long-term follow-up of the patients treated 
during this time is presented. 


CLINICAL MATERIAL 


Between July 1954 and December 1975, 80 pancreaticojejunos- 
tomies were performed on 77 patients for chronic relapsing 
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pancreatitis. The indication for operation in all cases was intracta- 
ble pain resulting in multiple hospitalizations and/or narcotic 
dependence. Drainage procedures done primarily for pseudocysts 
are excluded from this report. 

Of the 77 patients there were 76 males and one female. At the 
time of operation, patients ranged in age from 29 to 63 years; 
average age was 44 years. All patients had a history of alcoholism, 
and this was considered the cause of chronic pancreatitis in all 
cases, Cholelithiasis was documented in 23 patients. No patient 
had a history, however, of pancreatic trauma or hyperparathyroid- 
ism. All patients had incapacitating abdominal pain. A total of 23 
(30%) patients underwent 31 prior operations for this pain. These 
included exploratory laparotomy (three), various gastric pro- 
cedures (four), drainage of pseudocysts (seven), splanchnicectomy 
(one), sphincterotomy (four), and cholecystectomy and/or common 
bile duct exploration (12). Three patients had two prior operations 
and two patients had three or more procedures before pancreati- 
cojejunostomy was performed. None of these operations provided 
permanent relief of abdominal pain. 

Pancreatic calculi were found in 39 (51%) patients. A history of 
pseudocyst was present in 16 (21%) patients. Twenty-four (31%) 
patients had diabetes mellitus as evidenced by an elevated fasting 
blood glucose level before operation. Thirteen patients required 
oral therapy with pancreatic enzymes to control diarrhea or 
steatorrhea. 

Operative procedures included seven caudal pancreaticojejunos- 
tomies, 42 longitudinal pancreaticojejunostomies, and 31 side-to- 
side pancreaticojejunostomies without splenectomy. The side-to- 
side pancreaticojejunostomy has been used almost exclusively in 
the latter years of this study. 

Follow-up data were provided by chart review and personal or 
telephone interviews. All living patients were evaluated by 
personal or telephone interview. Patients who died were assessed 
by chart review and autopsy findings when available. Relatives 
were contacted whenever possible to evaluate the therapeutic 
result of operation. Seven patients were lost to follow-up (Ta- 
ble 1). 


RESULTS 


To assess the results of pancreaticojejunostomy, patients 
were separated into three groups (Table 2). The first group 
consisted of those patients who had complete relief of pain. 
Those with substantial relief of pain were placed in a 


Table 1.—Patient Population 
Postoperative deaths 


Patients with >2 yr follow-up 








separate group. These patients had mild residual symp- 
toms that may or may not have been secondary to chronic 
pancreatitis. The last group included patients who had 
minimal or no relief of pain. 

Excluding postoperative deaths, patients misdiagnosed 
with carcinoma, and patients lost to follow-up, 64 patients 
were available for long-term evaluation. Complete or 
substantial relief of pain was noted in 81% of the patients. 
Fifty-two of the 67 procedures resulted in patient benefit. 
Seven caudal pancreaticojejunostomies were done. One 
patient had complete relief of pain and one patient had 
substantial relief. Two patients noted no improvement. 
There was one postoperative death, one misdiagnosis of 
carcinoma, and one patient lost to follow-up. Of the 42 
longitudinal pancreaticojejunostomies, eight patients had 
complete relief of pain and 17 additional patients had 
substantial relief. Eight patients were essentially 
unchanged. There were two postoperative deaths, one 
misdiagnosis of carcinoma, and six patients were lost to 
follow-up in this group. Symptomatic benefit was obtained 
by 75% of the 33 patients who underwent longitudinal 
pancreaticojejunostomies and who were available for long- 
term follow-up. Thirty-one side-to-side pancreaticojejunos- 
tomies were performed with one postoperative death. All 
of the remaining patients were available for follow-up. 
Complete relief of pain was achieved in nine patients and 
substantial symptomatic improvement was obtained in 16 
patients. Of the 30 patients in this group available for long- 
term follow-up, 83% benefited from this operation. 

Operative mortality was 5% (Table 3). One patient died 
of a leaking pancreaticojejunal anastomosis after a caudal 
pancreaticojejunostomy. Two patients died after longitu- 
dinal pancreaticojejunostomy. Acute renal failure devel- 
oped postoperatively in one patient, and one had sepsis 
after a leak from the jejunojejunal anastomosis. One 
patient died of intra-abdominal hemorrhage after a side- 
to-side pancreaticojejunostomy. Two patients died within 
one year of operation and autopsy findings showed carci- 
noma of the pancreas. A caudal procedure was performed 
in one case and a longitudinal procedure in the other. 

Nonfatal complications occurred in 14 patients, an inci- 
dence of 17%. These included three cases of pneumonia, 
four wound infections, and two subphrenic abscesses. 
Gastrointestinal bleeding, parotiditis, stroke, and two 
wound seromas were additional complications noted. 

All patients had a history of chronic alcoholism. 
Continued alcohol abuse was noted in more than three 
fourths of the patients. Fifteen of 64 patients have 


Table 2.—Results of Pancreaticojejunostomy* 


Complete Substantial Minimal to Operative Misdiagnosis Lost to 
Relief (%) Relief (%) no Relief (%) Mortality (%) of Carcinoma (%) Follow-up (%) 


*Total of 80 operations in 77 patients. Improvement obtained in 64 (81%) patients. 
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Table 3.—Operative Mortality With 


Pancreaticojejunostomy 





Type of Pancreaticojejunostomy and 
Cause of Death No. of Deaths* 


leak pancreaticojejunal anastomosis 1 
renal failure 1 
leak jejunojejunal anastomosis . 1 
hemorrhage 1 
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*Total of 80 operations. 


abstained from alcohol intake after operation, and 9395 of 


these have had substantial symptomatic improvement. Of. 


the 12 patients who claimed no improvement after opera- 
tion, 11 continued to drink. 

Approximately one third of the patients were diabetic 
preoperatively as evidenced by an elevated fasting blood 
glucose level. Twelve of the 40 nondiabetic patients had 
diabetes at some time during the period of follow-up. Two 
patients died of diabetic coma; one had a distal pancrea- 
tectomy after failure of pancreaticojejunostomy. 

Three patients required revision of their original drain- 
age procedure. Two caudal pancreaticojejunostomies were 


converted to longitudinal pancreaticojejunostomies. One 


revision resulted in complete relief of pain. The other 
patient did not experience substantial improvement with a 
second operation. One longitudinal pancreaticojejunos- 
tomy required revision because of inadequate ductal drain- 
age. After a second operation, substantial relief of pain 
was obtained. 

Pancreatic resection was performed in three patients 
after failure of drainage. One patient had a longitudinal 
pancreaticojejunostomy, and two patients had side-to-side 
pancreaticojejunostomies. All three patients noted only 
minimal improvement after subtotal pancreatectomy. One 
patient died of diabetic ketoacidosis. 

Thirty-two patients are still living. They have been 
followed for two to 21 years after operation, and the 
average follow-up is nine years. Thirty-two patients have 
died. In these patients, survival ranged from seven months 
to 12 years after operation; the average survival was six 
years. Carcinoma accounted for five deaths: one patient 
had carcinoma of the lung and four patients had oropha- 
ryngeal carcinoma. Six patients died of cardiovascular 
disease. Pneumonia or pulmonary tuberculosis accounted 
for five deaths. Three patients died of uncontrolled 
diabetes mellitus. Five patients died of complications of 
alcoholism (two) and cirrhosis (three). In one patient who 
died of chronic renal failure, autopsy showed a carcinoma 
of the head of the pancreas ten years after pancreaticoje- 
junostomy. Small-bowel obstruction, peptic ulcer disease, 


and a gunshot wound to the head were the causes of four 


other deaths. In four patients, the cause of death could not 
be ascertained. Continued alcoholism is a substantial factor 
in long-term mortality. Of patients who have refrained 
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Fig 1.—Technique of caudal pancreaticojejunostomy is demon- 
strated. Spleen and tail of pancreas are excised, and defunction- 
alized limb of jejunum is anastomosed to remaining tail of 
pancreas. 


from further alcohol abuse, 67% remain alive and well. 
However, in the group with continued alcoholic intake, only 
45% are living. 


COMMENT 


Obstruction of the pancreatic duct is a major factor 
associated with the pain of chronic pancreatitis. Decom- 
pression of a dilated and obstructed duct has been 
successful in relieving pain. Early investigators believing 
the site of obstruction to be the sphincter of Oddi 
performed sphincterotomies with this objective in mind.? 
Disappointment with the results of this procedure 
prompted a more direct ductal decompression. DuVal first 
employed this concept using the caudal pancreaticojejunos- 
tomy. Retrograde drainage of the duct of Wirsung was 
accomplished with a defunctionalized loop of jejunum 
anastomosed to the distal pancreas (Fig 1). Subsequently, 
Puestow and Gillesby* showed that multiple strictures and 
dilatations (the chain of lakes phenomenon) could occur in 
the ductal system in chronic pancreatitis. To achieve 
adequate drainage, they recommended a longitudinal 
opening of the pancreatic duct with implantation of the 
pancreas into a Roux-en-Y loop of jejunum (Fig 2). A 
splenectomy and excision of the tail of the pancreas were 
technical requirements for this operation. 

The side-to-side pancreaticojejunostomy is a refinement 
of this procedure and requires neither splenectomy nor 
resection of the tail of the pancreas (Fig 3). The technique 
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Fig 2.—Technique of longitudinal pancreaticojejunostomy is 
demonstreted. After spleen and tail of pancreas are excised, 
pancreatic duct is opened longitudinally. Pancreas is freed from 
surrounding structures and implanted into defunctionalized limb 
of jejunum. 


of the side-to-side operation has been previously de- 
scribed.'*'' We presently favor this method as the drainage 
procedure of choice in chronic pancreatitis. Less dissection 
is required to perform this operation. This is of value as 
many of these patients have had previous upper abdominal 
operations with adhesion formation, and portal hyperten- 
sion may coexist secondary to cirrhosis. Since the greatest 
concentration of islet cells is in the tail of the pancreas,” 
preservation of this tissue is desired in patients in whom 
diabetesamay develop in the course of their disease. As with 
other pancreatic drainage procedures, minimal loss of 
exocrine and endocrine function should occur. Since the 
pancreas need not be implanted into the jejunum, the duct 
to the right of the mesenteric vessels is more easily opened 
and beter drainage of the head of the pancreas can be 
achievec. 

In this series, 81% of the patients available for follow-up 
have ob-ained substantial relief of abdominal pain after 
direct drainage of the pancreatic duct. This compares with 
other reports of pancreaticojejunostomy in chronic 
pancrea-itis where relief of pain has ranged from 65% to 
90%." Similar results have been found with 80% to 95% 
distal pancreatectomy.'" Although ductal drainage and 
pancrea.ic resection are both effective in relieving pain, 
we have favored pancreaticojejunostomy whenever dila- 
tion of :he pancreatic duct can be demonstrated. Nondi- 
lated ducts, however, may be found in chronic pancreatitis.’ 
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Fig 3.—Technique of side-to-side pancreaticojejunostomy is 
demonstrated. Spleen is not excised and pancreas is not mobil- 
ized from retroperitoneum. Inset shows sagittal section of anas- 
tomosis. 


The advent of endoscopic retrograde cholangiopanereatog- 
raphy (ERCP) has enabled us to make a more accurate 
assessment of the ductal pathology. When a dilated and 
obstructed duct is demonstrated, pancreatic drainage 
should be effective. 

Pancreatic resection is a formidable undertaking in 
these chronically ill patients. We believe this procedure 
should be reserved for those patients with normal ducts 
seen on preoperative ERCP. This approach is warranted 
because of the frequent serious metabolic effects of near- 
total pancreatectomy. Frey et al” have reported diabetes 
in 72% of their patients and clinically troublesome stea- 
torrhea in 37% of their patients after 80% to 95% distal 
pancreatectomy. The patients we have treated have all had 
a history of alcohol addiction, and the vast majority of the 
patients continued to abuse alcohol after operation. 
Diabetes in this patient population is extremely difficult to 
control after resection of the pancreas. Two patients in this 
series who continued to drink died of a diabetic coma, thus 
illustrating the problem of diabetic management in the 
alcoholic patient. One of these patients had a near-total 
pancreatectomy. 

Twenty-four of our patients were diabetic preopera- 
tively. Diabetes developed in 30% of the nondiabetic 
patients at some time during their period of follow-up. 
Many undoubtedly had progressive destruction of the 
pancreas, but nutritional factors must also be taken into 
consideration. With relief of pain, many patients are able 
to increase their caloric intake and gain weight. The 
diabetes that results in these cases may reflect improved 
nutrition rather than progression of chronic pancreatitis. 
In contrast to patients having pancreatic resection, clini- 
cally troublesome steatorrhea requiring pancreatic enzyme 
therapy occurred in 20% of our patients. 

Three patients required revision of their pancreaticoje- 
junostomy, and three others went on to have pancreatic 
resection. None of these six patients had substantial relief 
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of pain with the initial drainage operation. After revision 
of pancreatic duct drainage, two of three patients bene- 


fited clinically. Pancreatic resection, however, failed to. 


alleviate symptoms in the three patients undergoing this 
procedure. In view of these findings, we recommend ERCP 
as the first step in the evaluation of the patient with 
continued or recurrent pain after pancreaticojejunostomy. 
If pancreatography demonstrates obstruction, revision of 
the original pancreaticojejunostomy should be considered. 
Should no obstruction be demonstrated, an individualized 
approach should determine subsequent therapy. Many of 
our patients with continued or recurrent symptoms were 
found on follow-up to have gastritis presumably caused by 
alcoholism, and this may have been the cause of their 
pain. 

Unsuspected carcinoma of the pancreas in patients 





undergoing pancreaticojejunostomy has been reported by 
others. Two patients surviving less than one year after 
operation were found to have carcinoma of the pancreas at 
autopsy. Difficulty in diagnosing carcinoma of the 
pancreas at operation is an unavoidable problem. The 
diffuse fibrosis of chronic pancreatitis can easily mask an 
underlying carcinoma. One patient was found to have 
carcinoma of the pancreas ten years after pancreatic drain- 
age. Continued pancreatic insult may make this organ 


. more susceptible to malignant change. 


Our data support the continued use of pancreaticojeju- 
nostomy in the treatment of severe abdominal pain that 
results from chronic relapsing pancreatitis of alcoholic 
origin. Complete drainage of the pancreatic duct is a 
relatively safe procedure that provides substantial relief of 
pain in the vast majority of patients. 
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Discussion 


GEORGE L. JORDAN, JR, MD, Houston: The long-term follow-up 
data are particularly important. I am in general agreement with 
all of the points made by the authors. We have used all of the 
techniques that are described here and we, too, prefer the side-to- 
side onlay pancreaticojejunostomy as the technique associated 
with the least mortality and with few complications while being, 
technically the easiest operation to accomplish. Our experience 
now totals approximately 35 cases, with no operative mortality. 
We reported less than a year ago long-term follow-up data on a 
smaller group of patients and these data are similar to those 
reported by these authors, with an overall 70% incidence of good 
results after longitudinal pancreaticojejunostomy. Of particular 
importance in our series was the fact that the patients who had 
calcification of the ductal system had the best results after this 
operation, better than in those with multiple strictures and dilated 
ducts without calcification. The reason for this is not apparent and 
I would like to ask the authors whether or not this observation is 
confirmed in their larger series. 

I wish to emphasize that our own series correlates well with this 
one in relation to the high death rate that occurs in these patients 
over time as a direct result of their disease process and the 
problems of alcoholism. 

Others have taken the position that there is no reason to 
perform operations for pain in patients with alcoholic pancreatitis 
since some of these patients have spontaneous resolution of the 
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pain within ten years. Our experience, however, indicates that 
spontaneous resolution occurs in less than 10% of the patients. It 
could be said just as well that many of them would be dead within 
ten years. We do not believe, however, that either of these 
considerations should prevent an attempt at symptomatic relief 
for these individuals. The relief of pain and the prevention of 
repeated hospitalizations because of recurrent pancreatitis are 
desirable objectives that can be met in the majority of patients 
with dilated ductal systems through the use of this operation. We 
also reserve resective procedures for patients who fail to respond 
to lesser procedures, and we attempt to avoid iatrogenic creation 
of diabetes and exocrine pancreatic insufficiency, problems that 
may be more serious in the alcoholic patient than the recurrent 
attacks of pancreatitis. 

Tuomas T. WHITE, MD, Seattle: We have a series of 60 patients 
who I have operated on personally between 1956 and 1972. The 
original operation was proposed by DuVal, another operation was 
proposed by Léger in Paris, and another one was used by 
Mercadier in Paris, which Dr ReMine says is something like the 
one they use at the Mayo Clinic. | 

Our experience with 16 patients indicates fair results in six 
patients and poor results in five. For this reason, we prefer to 
make a longer anastomosis. We originally made a side-to-side 
pancreaticojejunostomy after removing the spleen and the 
extreme tail of the pancreas without mobilizing the tail and 
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inserting it into the jejunum as was recommended by Drs Gillesby 
and Puestow at this meeting in 1958. 

Since 1962, we have done all procedures with either side-to-side 
anastomosis 10 em or longer without removing the spleen. Of a 
total of 44 operations using this approach we have had 27 good 
results, 15 fair, and two poor. | 

We have had two operative deaths. Six patients have had 
resections later. I think the side-to-side procedure is a great 
operation for relieving pain in most instances. 

WiLLIAM H. REMiNE, MD, Rochester, Minn: The authors 
mentioned that 31% of the patients were diabetic. In other words, 
what were the authors trying to preserve? They were operating 
for pain. 

My approach to those patients would be to do a subtotal 
resection since you are operating primarily for pain. You are not 
going to cure the diabetes. The patients will continue to be 
diabetic and with our drainage procedures we have had no 
recurrence of function in the diabetic patient after such drainage 
procedure was done. 

So I would like to ask the authors if they have had any recovered 
function after using any of their drainage procedures on diabetic 
patients. 

ALLEN M. BoyDEN, MD, Portland, Ore: Must a mucosal anasto- 
mosis be made? 

DR GREENLEE: We agree with Dr Jordan that if you are going to 
perform ductal drainage, the side-to-side anastomosis appears to 
be preferable. There is really no reason to sacrifice the spleen or to 
take out part of the tail of the pancreas. 

Dr Jordan raised the question of pancreatic calcification and the 
end result. We have no hard data on this. I must say that 
preoperatively we are always reassured to see pancreatic calcifica- 
tions as these patients appear to respond well to ductal drain- 
age. 

I think all surgeons have observed that the late mortality 
figures are comparable. There is no reason to suspect that any 
particular pancreatic operation for chronic pancreatitis is going to 
bestow immortality to these alcoholic patients or prevent other 
unrelated complications secondary to chronic alcoholism. 

I agree with Dr Jordan that the spontaneous relief of pain is 
certainly infrequent. 

Dr Jordan asked how many of these operations had been 
personally performed by Drs Puestow and Gillespie. Until 1967 Dr 
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Puestow, Dr Gillespie, or their close associate Dr James Cross, 
supervised these operations. Since 1967, I have assumed the 
responsibility for the pancreatitis operations. 

I agree whole-heartedly with Dr White's comment that there is 
an excellent correlation between the extent and length of ductal 
drainage and the relief of chronic pancreatitis pain. We certainly 
believe that any operation that does not open the duct widely has a 
high chance of failure. 

Dr ReMine has a slightly different philosophy concerning the 
management of these patients, and tends to favor the resection 
approach. He pointed out that at least one third of the patients are 
already diabetic. Certainly one can make the point that if diabetes 
is already present, one might assume that pancreatic exocrine 
insufficiency is likely to be present in these patients. Why, then, 
not resect a major portion of the pancreas as treatment for pain? 
This approach has been championed by the University of Michigan 
group. I can't really argue with this approach except to say that I 
think the diabetes and exocrine insufficiency is aggravated by 
removing a large portion of the pancreas. Furthermore, it is a 
more extensive operation. We feel that the drainage procedure in 
the presence of dilated ducts is a simpler procedure. If this can be 
expected to handle the pain problem, it appears logical to us to 
take this approach. 

Dr Boyden raised the question of the type of anastomosis. We do 
not make a mucosal anastomosis. It is a one-layer anastomosis 
suturing the seromuscular layer of the jejunum to the capsule of 
the pancreas with interrupted nonabsorbable stitches. No attempt 
is made to approximate the ductal epithelium of the pancreas to 
the jejunal mucosa. 

We are firmly convinced of the value of ERCP in reaching the 
decision of what particular operation to use. If there are dilated 
ducts, there is no question that we would go the drainage route. I 
think the tougher question is what to do in that patient with 
chronic pancreatitis, pain, and normal ducts on ERCP. That 
question was not specifically asked, but it is my feeling that if 
diabetes and exocrine pancreatic insufficiency exist, we would 
certainly seriously consider resection of the pancreas as the 
appropriate step. If there is no diabetes nor steatorrhea, I think 
we would favor an approach such as surgical or chemical splanch- 
nicectomy, perhaps sphincteroplasty in isolated instances, as an 
initial approach. 
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Calendar of Events 


1978 


April 


Pan Pacific Surgical Association 14th Con- 
gress, April 1-7, Hilton Hawaiian Village. 
Honolulu. Contact: C.B. DeJesus, MD, 234 
Alexander Young Bldg, Honolulu, HI 96813. 

Association of Surgeons, Great Britain and 
Ireland, April 5-6, University, Sheffield, En- 
gland. Contact: Association of Surgeons at 
Royal College of Surgeons, 35/43 Lincolns 
Inn Fields, London WC2A 3PN, England. 

American College of Radiology, San Diego, April 
9-14. Exec Dir: W. C. Stronach, 20 N Wacker 
Dr, Chicago, IL 60606. 

Southwestern Surgical Congress, Palm Springs, 
Calif, April 17-20. Sec-Treas: J. A. Barney, MD, 
708 Physicians & Surgeons Bldg, Oklahoma 
City, OK 73103. 

American Association of Neurological Sur- 
geons, April 23-27, Fairmont Roosevelt Hotel, 
New Orleans. Contact: Executive Secretary, 
428 E Preston St, Baltimore, MD 21202. 

American Surgical Association, Dallas, April 26- 
28. Sec: J. V. Maloney, MD, University of 
California School of Medicine, Los Angeles, 
CA 90024. 

American Society for Artificial Internal Organs, 
Palmer House, Chicago, April 27-29. Exec Dir: 
Karen K. Burke, ASAIO National Office, Box 
777, Boca Raton, FL 33432. 

American Association of Plastic Surgeons 
Annual Meeting, St Francis Hotel, San Fran- 
cisco, April 30-May 3. Contact: M. S. Turkie- 
wicz, MD, 25 Prescott St NE, Atlanta, GA 
30308. 


May 


Association of Veterans Administration Sur- 
geons, Breckenridge Spanish Hotel, St Louis, 
May 1-2. Sec: R. C. Read, MD, VA Hospital, 
Little Rock, AR 72206. 

American Society for Gastrointestinal Endos- 
copy, May 24, MGM Grand Hotel, Las Vegas. 
Contact: Charles B. Slack, Inc, 6900 Grove Rd, 
Thorofare, NJ 08086. 

Ohio Chapter, American College of Surgeons, 
Park Plaza Hotel, Cleveland, May 12-13. Sec 
Robert K. Finley, Jr, MD, 31 Wyoming St, 
Dayton, OH 45409. 

American Pediatric Surgical Association, Hot 
Springs, Va, May 3-6. 

American Association for Thoracic Surgery, 
Hyatt Regency, New Orleans, May 8-10. Exec 
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Pa er a 


Sec: W. T. Maloney, 6 Beacon St, Boston, MA 
02108. 

American Association of Clinical Urologists, 
Washington Hilton, Washington, DC, May 19- 
20. Contact: B. H. Farber, Jr, 2017 Walnut St, 
Philadelphia, PA 19103. 

European Society for Surgical Research 13th 
Congress, Helsinki, May 21-24. Contact: Con- 
gress Secretariat, Congress Dept Travel 
Experts Ltd, Box 722 00101, Helsinki 10 
Finland. 

Society for Surgery of the Alimentary Tract, Las 
Vegas, May 23-24. Sec: Larry C. Carey, MD, 
Ohio State University, 410 W 10th Ave, Colum- 
bus, OH 43210. 

American Society for Head and Neck Surgery, 
Toronto, May 28-31. Sec: J. C. Goldstein, MD, 
Albany Medical College, Albany, NY 12208. 


June 


American Society of Colon and Rectal Sur- 
geons, Town & Country Hotel, San Diego, 
June 11-15. Contact: Ms H. Gibson, 320 W 
Lafayette, Detroit, MI 48226. 

International Cardiovascular Society, Los An- 
geles, June 23-24. Sec: William J. Fry, MD, 
5323 Harry Hines Blvd, Dallas, TX 75235. 

Society for Vascular Surgery, Los Angeles, June 
22-23. Sec: Russell M. Nelson, 325 Eighth Ave, 
Salt Lake City, UT 84103. 

American Medical Association Annual Meeting, 
St Louis, June 17-22. 

Fifth International Congress on Burn Injuries, 
Stockholm, June 18-23. Contact: RESO, Klara 
Norra Kyrkogatan 31, S-105, 24 Stockholm, 
Sweden. 

American Orthopedic Association, Hot Springs, 
Ark, June 26-29. Contact: Richard E. King, 
Secretary, 430 N Michigan Ave, Chicago, IL 
60611. 


July 


XIII World Congress on Diseases of the Chest, 
Kyoto, Japan, July 2-7. Contact: Alfred Soffer, 
MD, Executive Director, American College of 
Chest Physicians, 911 Busse Hwy, Park Ridge, 
IL 60068. 


September 


European-American Symposium on Venous 
Diseases, Zurich, Switzerland, Sept 4-8. Con- 
tact: Miss Vivian Delaney, Group Sales Depart- 
ment, American Express Co, 65 Broadway, 
New York, NY 10006. 
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October 


Clinical Orthopedic Society, Detroit, Oct 4-6. 
Sec-Treas: E. W. Johnson, Jr, MD, 200 First St, 
Rochester, MN 55901. 

Fifth international Congress of International 
Microsurgical Society, Beethoven-Hall, Bonn 
Germany, Oct 4-7. Congress Secretariat: Dr A. 
Holst, Chirugische Universitatsklinik, 5300 
Bonn-Venusberg, Germany. 

American Urological Association, Oct 15-18, 
White Sulphur Springs, WVa. Contact: AUA, 
55 N Maple Ave, PO Box 643, Ridgewood, NJ 
07451. 

Congress of Neurological Surgeons Annual 
Meeting, Oct 16-20, Washington, DC. Contact: 
D. L. Kelly, MD, Bowman Gray School of 
Medicine, Winston-Salem, NC 27103. 

American College of Surgeons Clinical Con- 
gress, San Francisco, Oct 16-20. Contact: 
Edwin W. Gerish, MD, ACS Office, 55 E Erie St, 
Chicago, IL 60611. 

American Society of Anesthesiologists Annual 
Meeting, Chicago, Oct 21-25. Contact: F. W. 
Connell, Admin Asst, ASA, 515 Busse Hwy, 
Park Ridge, IL 60068. 

American College of Chest Physicians Annual 
Meeting, Washington, DC, Oct 28-Nov 1. 
Contact: ACCP, PO Box 93725, Chicago, IL 
60670. 


November 


American Society of Plastic and Reconstructive 
Surgeons, Diplomat Hotel, Hollywood, Fla, 
Nov 5-10. 

Western Surgical Association, Phoenix, Nov 12- 
15. Sec: Paul E. Hodgson, MD, University of 
Nebraska Medical Center, Omaha, NE 68105. 

Association for Academic Surgery, Bond Court 
Hotel, Cleveland, Nov 12-15. Sec-Treas: E. M. 
Copeland Ill, MD, University of Texas Medical 
School, Houston, TX 77030. 


December 


American Medical Association Winter Scientific 
Meeting, Las Vegas, Dec 7-10. 


1979 
January 
Southern California Chapter, American College 
of Surgeons, Marriott Hotel, Newport Beach, 


Calif, Jan 19-21. Sec Leon Morgenstern, MD, 
8700 Beverly Blvd, Los Angeles, CA 90048. 
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A national sample of 200 hospitals reports: 


97 per cent of major 
gram-negative pathogens 
remain sensitive 


A first-choice aminoglycoside for initial therapy* 
in suspected gram-negative infections‘®' 


Continuing high in vitro susceptibility 
of clinically significant gram-negative pathogens 


_ # Strains Tested 


363,792 


Sn RD, D. OMEN 


Organisms ____%Susceptible - 
Total Gram-Negative Susceptibility č < 


Escherichia coli 


Pseudomonasaeruginosa . — — |. 
Klebsiella-Enterobacter-Serratiaspecies RR 

Klebsiella 

Enterobacter 

Serratia 

Citrobacter = © 7 2 HE 
Total Staphylococcal Susceptibility = 936 | | 


‘In vitro susceptibility data are not necessarily indicative of clinical effectiveness. 








Source: Professional Market 
Research Bacteriologic Reports 
—7/76-6/77. These in vitro data 
are based on results obtained 
from a nationwide panel of 200 
acute-care hospitals of 100 beds 
or more. All hospitals in the audit 
used the Kirby-Bauer method 

of disc sensitivity. Data are 
presented in unweighted form. 
Percentage of susceptible 
strains may vary from hospital 
to hospital. 


Garamycin 


(gentamicin sulfate80mg./2mi.) 


Advantage 


*The decisionto continue therapy with this drug should be based on the results of susceptibility tests, the severity of the infection, and 
the important additional Concepts contained in the Warnings Box. Please see following page for Brief Summary of Prescribing Information 
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Brief Summary of Prescribing Information 


GARAMYCIN® Injectable, brand of gentamicin 
sulfate injection, USP, 40 mg. per ml. 

Each ml. contains gentamicin sulfate, USP 
equivalent to 40 mg. gentamicin 

For Parenteral Administration 

For complete information, consult official Package 
Insert, September 1976. 


WARNINGS 

Patients treated with peer conces 
should be under close clinical observation 
because of the potential toxicity associ- 
ated with their use. As with other 
aminoglycosides, GARAMYCIN Injectable 
is potentially nephrotoxic. The risk of 
nephrotoxicity is greater in patients with 
impaired renal function and in those who 
receive ae dosage or prosenged therapy. 
Additionally, ototoxicity, both vestibular 
and auditory, can occur in patients 
treated with ARAMYCIN, primarily those 
with pre-existing renal damage and in pa- 
tients with normal renal function treated 
with higher doses or for longer periods 
than recommended. 

Monitoring of renal and eighth nerve 
function is recommended during therapy 
particularly for patients with reduced 
renal function. Urine should be examined 
for decreased specific gravity, increased 
excretion of protein, and the presence of 
cells or casts. Blood urea nitrogen, serum 
creatinine, or creatinine clearance should 
be determined periodically. Evidence of 
ototoxicity (dizziness, vertigo, tinnitus, 
roaring in the ears and hearing loss) or 
nephrotoxicity requires dosage adjust- 
me or discontinuance of the drug. 

Serum concentrations of amino- 
poe should be monitored when 
sible to assure adequate levels and to 


avoid potentially toxic levels. When 


monitoring gentamicin peak concentra- 
tions, prolonged levels above 12 mcg/ml 
should be avoided. When monitoring gen- 
tamicin trough concentrations, levels 
above 2 mcg/ml should be avoided. 

In the event of overdose or toxic reac- 
tions, hemodialysis or peritoneal dialysis 
will aid in the removal of gentamicin from 
the blood. 

Avoid concurrent and/or sequential 
systemic or topical use of other poten- 
tially neurotoxic and/or nephrotoxic 
drugs, such as cephaloridine, kanamycin, 
amikacin, neomycin, pone B, colistin, 
paromomycin, streptomycin tobramycin, 
vancomycin, and viomycin. Other factors 
which may increase patient risk of tox- 
icity are advanced age and dehydration. 

Avoid the concurrent use of gentamicin 
with potent diuretics, such as ethacrynic 
acid or furosemide, since diuretics alone 
may cause ototoxicity When adminis- 
tered |.V., diuretics may enhance 
aminoglycoside toxicity by altering the 
gay concentration in serum and 
tissue 





INDICATIONS AND USAGE Serious infections 
Caused by susceptible strains of: Pseudomonas 
aeruginosa, Proteus sp. (indole-positive and indole- 
negative), Escherichia coli, Klebsiella-Enterobacter- 
Serratia sp., Citrobacter sp., and Staphylococcus 
(coagulase-positive and coagulase-negative). 
Clinically effective in neonatal sepsis; septicemia; 
and serious infections of the central nervous system 
(meningitis), urinary tract, respiratory tract, 
gastrointestinal tract (including peritonitis), skin, 
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bone and soft tissue (including burns). Culture and 
sensitivity studies should be performed. 
Aminoglycosides, including gentamicin, are not in- 
dicated in uncomplicated initial episodes of urinary 
tract infections unless the causative organisms are 
susceptible to these antibiotics and are not suscep- 
tible to antibiotics having less potential for toxicity. 
GARAMYCIN may be considered as initial therapy 
in suspected or confirmed gram-negative infections, 
and therapy may be instituted before obtaining 
results of susceptibility testing. Continued therapy 
with this drug should be based on the results of 
susceptibility tests, the severity of the infection, and 
the important additional concepts contained in the 
WARNINGS Box. If the causative organisms are 
resistant to gentamicin, other appropriate therapy 
should be instituted. In serious infections when the 
causative organisms are unknown, GARAMYCIN 
may be administered as initial therapy in conjunc- 
tion with a penicillin- or cephalosporin-type drug 
before obtaining results of susceptibility testing. If 
anaerobic organisms are suspected, consider using 
other suitable antimicrobial therapy in conjunction 
with gentamicin. Following identification of the 
organism and its susceptibility, appropriate anti- 
biotic therapy should then be continued. When ap- 
propriate, a Te ies drug can be used con- 
comitantly. GARAMYCIN Injectable has also been 
shown to be effective in the treatment of serious 
staphylococcal infections. While not the antibiotic 
of first choice, GARAMYCIN Injectable may be con- 
sidered when penicillins or other less potentially 
toxic drugs are contraindicated and bacterial 
susceptibility tests and clinical judgment indicate 
its use. CONTRAINDICATIONS Hypersensitivity to 
gentamicin. A history of hypersensitivity or serious 
toxic reactions to aminoglycosides may also con- 
traindicate use of gentamicin. WARNINGS See 
WARNINGS Box. PRECAUTIONS Neurotoxic and 
nephrotoxic antibiotics may be absorbed fram body 
surfaces after local irrigation or application. The po- 
tential toxic effect of antibiotics administered in this 
fashion should be considered. Increased nephrotox- 
icity has been reported following concomitant ad- 
ministration of aminoglycoside antibiotics and 
cephalothin. Neuromuscular blockade and 
pee pito paralysis have been reported in the cat 
receiving high doses (40 mg/kg) of gentamicin. The 
possibility of these phenomena occurring in man 
should be considered if gentamicin is administered 
to patients receiving neuromuscular blocking 
agents, such as succinylcholine or tubocurarine. If 
blockade occurs, calcium salts may reverse these 
phenomena. Elderly patients may have reduced 
renal function which may not be evident in the 
results of routine screening tests, such as BUN or 
serum creatinine. A creatinine clearance determina- 
tion may be more useful. Monitoring of renal function 
during treatment with gentamicin, as with other 
aminoglycosides, IS pancu ety important in such 
patients. Cross-allergenicity among amino- 
glycosides has been demonstrated. Patients should 
be well hydrated during treatment. Although the in 
vitro mixing of gentamicin and carbenicillin results 
in a rapid and P Duca inactivation of gentamicin, 
this interaction has not been demonstrated in pa- 
tients with normal renal function who received both 
drugs by different routes of administration. A reduc- 
tion in gentamicin serum half-life has been reported 
in patients with severe renal impairment receiving 
carbenicillin concomitantly with gentamicin. Treat- 
ment with gentamicin may result in overgrowth of 
nonsusceptible organisms. If this occurs, appropri- 
ate therapy is indicated. Usage in Pregnancy: eatery 
for use in pregnancy has not been establishe 

ADVERSE REACTIONS Nephrotoxicity —Ad- 
verse renal effects, as demonstrated by the pres- 
ence of casts or protein in the urine or by rising BUN, 
NPN, serum creatinine and oliguria, have been re- 
ported. They occur more frequently in patients with 
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a history of renal impairment and in patients treated 
with larger than recommended dosage. Neurotox- 
icity —Adverse effects on both vestibular and 
auditory branches of the eighth nerve have been re- 
ported, primarily in patients with renal impairment 
and in patients on high doses and/or prolonged 
therapy. Symptoms include dizziness, vertigo, tin- 
nitus, roaring in the ears and hearing loss. Numb- 
ness, skin tingling, muscle twitching and convul- 
sions have also been reported. Note: The risk of 
toxic reactions is low in patients with normal renal 
function who do not receive GARAMYCIN Injectable 
at higher doses or for longer periods of time than 
recommended. Other reported adverse reactions 
possibly related to gentamicin include: respiratory 
depression, lethargy, confusion, depression, visual 
disturbances, decreased appetite, weight loss, and 
hypotension and hypertension; rash, itching, ur- 
ticaria, generalized burning, laryngeal e ema, 
anaphylactoid reactions, fever, and headache; 
nausea, vomiting, increased salivation, and 
stomatitis; purpura, pseudotumor cerebri, pulmo- 
nary fibrosis, alopecia, joint pain, transient 
hepatomegaly, and splenomegaly. Laboratory ab- 
normalities possibly related to gentamicin include: 
increased serum transaminase (SGOT, SGPT), and 
increased serum LDH and bilirubin; decreased 
serum calcium, sodium and potassium; anemia, 
leukopenia, granulocytopenia, transient 
agranulocytosis, increased and decreased 
reticulocyte counts, and thrombocytopenia. While 
local tolerance of GARAMYCIN Injectable is gener- 
ally excellent, there has been an occasional report 
of pain at the injection site. Subcutaneous atrophy 
or fat necrosis su Seca local irritation has been 
reported rarely OVERDOSAGE In the event of over- 
dose or toxic reactions, hemodialysis or peritoneal 
dialysis will aid in the removal of gentamicin from 
the blood. DOSAGE AND ADMINISTRATION 
Please consult official Package Insert or latest 
Physicians’ Desk Reference. HOW SUPPLIED 
40 mg/ml in 2 ml (80 mg) vials; 1.5 ml (60 mg) and 
2 ml (80 mg) disposable syringes. Pediatric Inject- 
able, 10 mg per ml, in 2 ml (20 mg) vials. 
11076831 SEPTEMBER 1976 
AHFS Category 8:12.28 


For more complete ghrelin a's consult 
Package Insert or latest Physicians’ Desk 
Reference. Schering literature is also available 
from your Schering Representative or Profes- 
sional Services Department, Schering Corpora- 
tion, Kenilworth, New Jersey 07033. 
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controls 


vomiting. 


e Unsurpassed antiemetic action 





‘Camnazine 


TIR TERNET 





e 12 dosage forms and strengths 


NOTE: Do not use 'Compazine' in pediatric surgery. 
Not recommended for children under 20 Ibs. or 2 
years of age. In children with acute illnesses or dehy- 
dration, use only under close supervision. 


Before prescribing, see complete prescribing information in SK&F 
literature or PDR. The following is a brief summary. 


| Indications | 
Based on a review of this drug by the National Academy of | 
| 








Sciences—National Research Council and/or other information, 
FDA has classified the indications as follows: 

Effective: 10 control severe nausea and vomiting. For the man- 
agement of the manifestations of psychotic disorders. 

Possibly efective: To control excessive anxiety, tension and agita- 
tion as sean in neuroses or associated with somatic conditions. 
‘Compazine’ has not been shown effective in the management 
of behavioral complications in patients with mental retardation. 


Final classification of the less-than-effective indications requires 
further investigation. | 


















Contraindications: Comatose or greatly depressed states due to 
C.N.S. depressants; bone marrow depression; pediatric surgery. 


Warnings: The extrapyramidal symptoms which can occur 
secondary `o 'Compazine' may be confused with the central 
nervous system signs of an undiagnosed primary disease 
responsible for the vomiting, e.g., Reye's syndrome or other 
encephalopathy. The use of 'Compazine' and other potential 
hepatotoxins should be avoided in children and adolescents 
whose signs and symptoms suggest Reye's syndrome. 


Avoid using in patients hypersensitive (e.g. blood dyscrasias or 
jaundice) to any phenothiazine. Caution patients about activities 
requiring aleriness (e.g., operating vehicles or machinery) especially 
during the frst few days’ therapy. Prochlorperazine may intensify or 
prolong the action of other C.N.S. depressants. Not recommended 
for children under 20 pounds or 2 years of age. 


Use in pregnancy only when potential benefits outweigh hazards. 


Precautions The antiemetic action of ‘Compazine’ may mask the 
signs and symptoms of overdosage of other drugs and may obscure 
the diagnosis and treatment of other conditions such as intestinal 
obstruction, brain tumor and Reye's syndrome (See WARNINGS). 
Postoperative aspiration of vomitus has occurred in a few surgical 
patients who received prochiorperazine as an antiemetic. Deep 





brand of 


prochlorperazine 
SKSSF 


a SmithKlne company 


Injection: 
5 mg./ml, 


sleep and coma have been reported, usually with overdosage. In 
Children with acute illnesses or dehydration, use only under close 
supervision. 

Adverse Reactions: Drowsiness, dizziness, amenorrhea, blurred vision, 
skin reactions. Hypotension. Cholestatic jaundice, leukopenia, 
agranulocytosis. Fatty changes in the liver have been observed in a 
few patients who died while receiving the drug (no causal relation- 
ship has been established). Neuromuscular (extrapyramidal) reac- 
tions: motor restlessness, dystonias, pseudo-parkinsonism, persistent 
tardive dyskinesia. Contact dermatitis is a possibility with concentrate 
and injectable forms. 


Other adverse reactions reported with Compazine (prochlorperazine, 
SK&F) or other phenothiazines: Some adverse effects are more 
frequent or intense in specific disorders (e.g., severe hypotension in 
mitral insufficiency or pheochromocytoma). 


Grand mal convulsions; altered cerebrospinal fluid proteins; cerebral 
edema; prolongation and intensification of the action of C.N.S. 
depressants, atropine, heat and organophosphorus insecticides; 
dryness of mouth, nasal congestion, headache, nausea, constipa- 
tion, obstipation, adynamic ileus, inhibition of ejaculation; reactivation 
of psychotic processes, catatonic-like states; hypotension (some- 
times fatal); cardiac arrest; pancytopenia, thrombocytopenic 
purpura, eosinophilia; biliary stasis; lactation, galactorrhea, gyne- 
comastia, menstrual irregularities, false-positive pregnancy tests; 
photosensitivity, itching, erythema, urticaria, eczema up to exfoliative 
dermatitis; asthma, laryngeal edema; angioneurotic edema, 
anaphylactoid reactions; peripheral edema; reversed epinephrine 
effect; hyperpyrexia; a systemic lupus erythematosus-like syndrome; 
pigmentary retinopathy; with prolonged administration of substantial 
doses, skin pigmentation, epithelial keratopathy, and lenticular and 
comeal deposits. 


EKG changes have been reported, but relationship to myocardial 
damage is not confirmed. Discontinue long-term, high-dose therapy 
gradually. 


NOTE: Sudden death in patients taking phenothiazines (apparently 
due fo cardiac arrest or asphyxia due to failure of cough reflex) has 
been reported, but no causal relationship has been established. 


Supplied: Tablets—5, 10 and 25 mg., in bottles of 100; Spansule* 
capsules —10, 15, 30 and 75 mg., in bottles of 50; Injection— 

9 mg./ml. in 2 ml. ampuls, 10 ml. vials, and 2 ml. disposable syringes; 
Suppositories—2-1/2, 5 and 25 mg.; Syrup—5 mg./5 ml.; Concentrate 
(intended for institutional use only)—10 mg./ml.; Single Unit Pack- 
ages of 100 (intended for institutional use only)—5 and 10 mg. 
tablets; 10, 15 and 30 mg. 'Spansule' capsules. 


Compazine ne emesis 


nemesis 


Smith Kline &French Laboratories Philadelphia, PA 
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Readers are advised that in view of The Copyright Revision Act of 1976, all 
Book Reviews submitted for publication must contain on the transmittal letter 
the following language: “The person(s) undersigned hereby grant the American 
Medical Association permission to publish this Book Review and in addition, 
hereby assigns all copyright ownership therein to the AMA.” 


Applied Physiology of Respiratory Care, by John 
Hedley-Whyte, George E. Burgess, III, Thomas 
W. Feeley, et al. 552 pp, $22.50. Boston, Little 
Brown & Co, 1976. 


This text draws heavily from the 
many past research and clinical suc- 
cesses within the Harvard system. On 
occasion, however, the book’s editorial 
style may lead to confusion, eg, when 
statements such as “No prophylactic 
antibiotic has been shown to improve 
mortality or reduce secondary infec- 
tion rates, but we often use a penicil- 
lin-like drug” occur. On the positive 
side, the book appropriately discusses 
respiratory intensive care as a multi- 
disciplinary specialty. Topics such as 
coagulation, nutrition, infection, renal 
function, and massive transfusion, to 
mention only a few, are discussed. 
Perhaps it was an attempt to be too 
inclusive that led the authors on occa- 
sion to make statements so brief and 
sketchy that they may be of only 
limited value to the average practi- 
tioner. 

As is commonly the case in clinical 
medicine, many sections of the book 
are controversial. Those dealing with 
the prevention of aspiration pneu- 
monia are a case in point. Whereas the 
authors seem to favor patient posi- 
tioning and nasogastric tubes, most 
practitioners would insist on the use 
of a cuffed endotracheal tube. Simi- 
larly, while many physicians point out 
the dangers of tracheostomy and opt 
for longer and longer use of implant- 
tested orally or nasally placed endo- 
tracheal tubes, the authors recom- 
mend early (within 48 to 72 hours) 
conversion “from tubes to trachs.” 

Perhaps the greatest value of this 
monograph is the extensive, and for 
the most part current, bibliography, 
which encompasses more than 2,000 
references and accounts for more than 
100 pages of the text. 

Despite its shortcomings, Applied 
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Physiology of Respiratory Care rep- 
resents a much needed, one-of-a-kind 
respiratory text. It should not yet 
enjoy the “bible” status but is a 
worthwhile reference for  practi- 
tioners of respiratory care. Hopefully, 
subsequent editions will smooth out 
the rough edges currently existing. 
E. F. KLEIN, JR, MD 
Gainesville, Fla 


Surgery of Hydatid Disease, by Farrokh Saidi, 
MD, $45, 396 pp, 373 illus, Philadelphia, WB 
Saunders Co, 1976. 

Dr Saidi has put together an up-to- 
date, complete work on hydatid dis- 
ease that includes a very thorough 
coverage of the parasitology, epidemi- 
ology, and diagnosis of this infesta- 
tion in addition to a detailed descrip- 
tion of the surgical therapy of the 
disease in various organs. Since 1928, 
when Dr Harold Dew of Australia 
published his book Hydatid Disease: 
Its Pathology, Diagnosis and Treat- 
ment, a large amount of information 
has accumulated in the medical litera- 
ture pertaining to the epidemiology, 
diagnosis, and therapy of this infesta- 
tion. This information has primarily 
originated from areas known to be 
endemic for Echinococcus granulosus. 
These publications have been, how- 
ever, in the form of reports, and Dr 
Saidi’s book is an important contribu- 
tion in terms of gathering and updat- 
ing the information about this disease 
in the form of a single reference 
book. 

The chapters dealing with the para- 
site, diagnosis of the disease, and the 
principles of treatment are indeed 
very well detailed and very compre- 
hensive. Hydatid cysts of the liver and 
of the lung, the two most commonly 
involved organs, are discussed in 
extensive detail. The natural history 
of the disease in each organ, as well as 
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its complications, are discussed, with a 
repeated warning concerning the sur- 
gical treatment and the inadvertent 
rupture and spillage of scolices. The 
disease is extremely rare in the 
United States where most surgeons 
would never have a chance to see a 
case during their entire career. How- 
ever, those of us who have practiced in 
areas known to be endemic for the 
infestation, know how frustrating 
hydatid disease can be and how malig- 
nant and protracted a course it can 
follow, evantually resulting in the 
death of the patient. Hydatid disease 
remains essentially a surgical disease 
since no chemotherapeutic agent has 
been developed for its control and 
treatment. The author has introduced 
some practical and ingenious ap- 
proaches to the surgical therapy of 
this condition, namely, the use of the 
cryogenic cone and the instillation of 
0.5% solution of silver nitrate in the 
pericyst to achieve a scolicidal effect 
following the breakdown of the lami- 
nated membrane. 

Dr Saidi also provides a detailed 
discussion of hydatid disease of the 
abdominal and pelvic cavities, the 
heart, the kidney, the bones, and the 
CNS. These are regions which, al- 
though rarely involved in the disease, 
pose certain specific problems by 
virtue of the organs involved and the 
vital importance of some of them. The 
recommendations and surgical details 
are the fruit of the long experience of 
Dr Saidi and his colleagues with the 
disease in the endemic region of 
Shiraz and Tehran in Iran. 

Finally, the book has a special 
chapter devoted to alveolar echinococ- 
cosis, a much less frequent condition 
that is due to E multilocularis (also 
known as E alveolaris and E sibiricen- 
sis). This is a condition that is endemic 
to the arctic region, Siberia, and 
southern Germany. It has a much 
more aggressive and malignant 
course than hydatid disease resulting 
from E granulosus. 

Dr Saidi’s experience and recom- 
mendations, condensed in this book, 
will be an extremely useful reference 
for surgeons dealing with this disease. 
Access to the book may be even more 
valuable to the surgeon who rarely 
encounters hydatid disease and who is 
confronted with a patient in whom 
this diagnosis may be a likely possibil- 
ity. 

ALEXANDER S. GEHA, MD 
New Haven, Conn 
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Current Trends in the Management of Breast 
Cancer, edited by R. Robinson Baker, MD, $14, 
159 pp, Baltimore, Johns Hopkins University 
Press, 1977. 


This small book is an excellent 
review of recent views concerning 
mammary carcinoma. It consists of 
five chapters concerned with the 
epidemiology, pathology, examina- 
tion, and treatment of cancer of the 
breast. 

The chapter about epidemiology 
presents lucidly the risk factors asso- 
ciated with this disease. Although the 
chapter is short, it is accompanied by 
80 references that will permit any 
student to study this aspect of breast 
cancer in depth. 

The chapter on the pathology of 
breast cancer contains a good discus- 
sion of frozen sections and their limi- 
tations. The black and white photomi- 
crographs of the different cellular 
types of breast cancer are clear, well 
selected and reproduced. The patho- 
logical classifications of the different 
cellular types of breast cancer is 
similar to that of others. However, the 
authors refer to Kouchoukos et al and 
imply that the nature of the infiltrate 
border of the cancer may relate to 
prognosis in patients with ductal 
carcinoma. These authors showed no 
difference in survival between women 
with “pushing” border cancer and 
those with “infiltrating” cancer. 

The third chapter deals with roent- 
genogra»hie examinations of the 
breast. I personally disagree with the 
editor that xeroradiography is su- 
perior to low-dose mammography but 
must admit, as he does, that opinion is 
divided. The figures reproducing xe- 
roradiograms are excellent. The state- 
ment that all women more than 50 
years olc should have yearly mammo- 
grams is unproved to date. Equating 
dimpling of the skin with peau 
d'orange is an error that was 
undoubtedly simply overlooked. The 
statement that fluid from a mammary 
cyst is sent for cytologic examination 
disagrees with the opinions of many; 
unless the aspirate is bloody or muci- 
nous, examination cytologically is un- 
rewarding. 

The various forms of surgical treat- 
ment of primary breast cancer and the 
status of adjuvant therapy are well 
presented. 

The final chapter discusses various 
ways to manage recurrent and metas- 
tatic breast cancer. As it should be, the 
importance of estrogen receptor de- 
terminat ons is stressed. 
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This book is strongly recommended 
for medical students and house 
officers (particularly those involved 
with surgery) as well as physicians 
interested in updating their knowl- 
edge of breast cancer. 

HARVEY R. BUTCHER, JR, MD 
St Louis 


Biomechanics of the Knee, by Paul G. J. Maquet, 
$68.90, 230 pp, 184 illus, New York, Springer 
Verlag, 1976. 

This volume presents biomechanics 
of the knee with application to the 
pathogenesis and surgical treatment 
of osteoarthritis. The illustrations, 
particularly the roentgenograms, are 
of excellent quality. The test is 
comprised of eight chapters and an 
appendix. 

Chapter 1 succinctly states the aims 
and limitations of the presented work. 
A concise review of the literature and 
the deficiencies in previous work are 
pointed out in Chapter 2. The methods 
used by the author, which included 
mathematical analysis, anatomical ex- 
periments, use of photoelastic models, 
and clinical and radiological material 
are discussed in the third chapter. 
Chapter 4 on mechanics of the knee 
gives the author’s calculations of the 
forces on the knee during two-legged 
stance, single-legged stance, and 
while walking. Patellofemoral force 
calculations, contact area determina- 
tions, and contacted stresses are also 
calculated. The pathomechanics of 
osteoarthritis based on theoretical 
analysis, roentgenographic changes, 
and the use of photoelastic models to 
illustrate the distribution of articular 
stress are presented in the fifth chap- 
ter. Chapter 6 consists of calculations 
of the effects of limping and use of a 
cane on the forces in the arthritic 
knee. Chapter 7 presents the author’s 
treatment of osteoarthritis of the 
knee with particular reference to 
flexion deformity, patellofemoral ar- 
thritis, and recentering the forces for 
genu varum, valgum, and recurvatum. 
Operative technique, results, compli- 
cations, and mechanical rationale are 
presented for each operative proce- 
dure. Brief case histories, drawings, 
and roentgenograms are used to illus- 
trate some of the author’s results. 
Finally, the authors conclude in a 
concise manner in chapter 8, which is 
followed by an appendix that deals 
primarily with mathematical compu- 
tations. 


My additional commentary on this 
book is from the point of view of a 
practicing orthopedic surgeon who has 
an interest in biomechanics. I am 
concerned about the specific accuracy 
of some of the calculated results for 
the following reasons: first, the force 
of the knee while walking was calcu- 
lated to be approximately six times 
the body weight. This is nearly twice 
that found by Morrison and others; 
second, the author refers to the “pelvic 
deltoid”, ie, the gluteus maximus, 
tensor fascia femoris, and iliotibial 
band, as an active stabilizer of the 
knee. Kaplan (J Bone Joint Surg, 
1958,) concluded that the iliotibial 
band was a static stabilizer of the 
knee because attachments of the band 
to the linea aspera prevented trans- 
mission of proximal muscle force to 
the knee; third, the mechanical tibio- 
femoral angle was given as 0° vs 8° of 
valgus given by Steindler. Neither 
this author nor Steindler have given 
the basis for this determination. 
These concerns and the multiplicity of 
formulas that are necessary for an 
enineering evaluation of this work 
make reading laborious for the clini- 
cian but do not detract from the 
clinical value. 

The presentation of stress and 
related mechanical concepts are excel- 
lent. The effects of abnormal forces in 
the pathogenesis and treatment of 
degenerative arthritis are similarly 
well presented and illustrated. Chap- 
ter 7, although the longest in the text, 
could very well be longer. Here the 
author presents two mechanically 
sound operative procedures that have. 
provided excellent results. The quality 
of the results of tibial tubercle eleva- 
tion for degenerative patellofemoral 
arthritis and barrel-vault osteotomy 
for degenerative genu varum are 
beautifully illustrated. Since opera- 
tive description and results were not 
the author’s primary purpose, he 
cannot be criticized for lack of some 
detail in this area. I hope that the next 
edition or separate publications will 
provide greater detail on the indica- 
tions, techniques, results, and compli- 
cations of these two procedures. 

This book is well written and illus- 
trated, provides substance for both 
the engineer and clinician, introduces 
two biomechanically sound operative 
procedures for osteoarthritis of the 
knee, and should be in every ortho- 
pedic library. 

DoNALD B. KETTELKAMP, MD 
Indianapolis 
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Consider these differences: 


In sleep leboratory studies, 


barbiturates have not 
been able to match the 
effectiveness of 

Dalmane (flurazepam HCI) 
over time. 


Dalmane 30 mg maintained its effi- 
cacy in induc ng and maintaining 
Sleep over 14 consecutive nights in 
the sleep laboratory.! In a study 
using the sam» protocol, secobarbital 
100 mg lost most of its effectiveness 
within two weeks.? And in another 
study,? Dalmane 30 mg remained 
effective for 28 consecutive nights 
in chronic insomniacs, whereas 
pentobarbital was found to be effec- 
tive only with short-term use. 
Although seldom necessary, pro- 
longed administration of Dalmane 
should be monitored with periodic 
blood counts and liver and kidney 
function tests. 
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secobarbital Dalmane 
100 mg (flurazepam 100 mg 


HCl) 30 mg 


For your patients, there 
are important safety 
advantages of 

Dalmane (flurazepam HCI) 


O Generally well tolerated, Dalmane 
seldom causes morning “hang-over.” 
(] Unlike barbiturates, which have 
been reported to decrease the re- 
sponse to coumarin anticoagulants, 4 
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Superiority over 
barbiturates 
and no need 
to repeat dose 
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pentobarbital 


Dalmane may be used in patients on 
chronic warfarin therapy; no u 
acceptable fluctuation in pr PARES 
bin time has been reported. In two 
controlled studies,56 in which thera- 
peutic doses of Dalmane or matching 
placebo were administered for 28 
consecutive days to outpatients 
ceiving chronic warfarin therapy, 
Dalmane was found not to be an 
inducer of hepatic microsomal en- 
zymes which metabolize warfarin. 
There was also no clear-cut evi 
in these studies, of potentiation of 
the anticoagulation effect of warfarin 
by Dalmane (flurazepam HC!) 

O Recent studies show that Dalmane 
and its known metabolites do not 
interfere chemically with many com- 
monly ordered laboratory tests. "? 
Alterations have been reported due 
to pharmacologic effects (see 
Adverse Reactions section of 
product information). 
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Before prescribing Dalmane (flurazepam 
HCl), please consult complete product 
information, a summary of which follows: 
Indications: Effective in all types of insom- 
nia characterized by difficulty in falling 
asleep, frequent nocturnal awakenings 
and/or early morning awakening; in patients 
with recurring insomnia or poor sleeping 
habits; in acute or chronic medical situa- 
tions requiring restful sleep. Since insom- 
nia is often transient and intermittent, 
prolonged administration is generally not 
necessary or recommended. 
Contraindications: Known hypersensitivity 
to flurazepam HCI. 

Warnings: Caution patients about possible 
combined effects with alcohol and other 
CNS depressants. Caution against hazard- 
ous occupations requiring complete mental 


alertness (e.g., operating machinery, driving). 


Usage in Pregnancy: Several studies 
of minor tranquilizers (chlordiaze- 
poxide, diazepam, and meprobamate) 
suggest increased risk of congenital 
malformations during the first tri- 
mester of pregnancy. Dalmane, a 
benzodiazepine, has not been stud- 
ied adequately to determine whether 
it may be associated with such an 
increased risk. Because use of these 
drugs is rarely a matter of urgency, 
their use during this period should 
almost always be avoided. Consider 
possibility of pregnancy when insti- 
tuting therapy; advise patients to 
discuss therapy if they intend to or 
do become pregnant. 


IS SRP. 


Not recommended for use in persons under 
15 years of age. Though physical and 
psychological dependence have not been 
reported on recommended doses, use cau- 
tion in administering to addiction-prone 
individuals or those who might increase 
dosage. 

Precautions: In elderly and debilitated, 
limit initial dosage to 15 mg to preclude 
oversedation, dizziness and/or ataxia. 
Consider potential additive effects with 
other hypnotics or CNS depressants. 
Employ usual precautions in pat ents who 
are severely depressed, or with latent 
depression or suicidal tendencies. Periodic 
blood counts and liver and kidney function 
tests are advised during repeated therapy. 
Observe usual precautions in presence of 
impaired renal or hepatic function. 
Adverse Reactions: Dizziness, drowsiness, 
lightheadedness, staggering, ataxia and 
falling have occurred, particularly in 
eiderly or debilitated patients. Severe seda- 
tion, lethargy, disorientation and coma, 
probably indicative of drug intolerance or 
overdosage, have been reported. Also 
reported: headache, heartburn, upset 
stomach, nausea, vomiting, diarrhea, con- 
stipation, GI pain, nervousness, talkative- 
ness, apprehension, irritability, weakness, 
palpitations, chest pains, body and joint 
pains and GU complaints. There have also 
been rare occurrences of leukopenia, 
granulocytopenia, sweating, flushes, diffi- 
culty in focusing, blurred vision, burning 
eyes, faintness, hypotension, shortness 

of breath, pruritus, skin rash, dry mouth, 
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Tlurazepam HC 


50-MG AND 15-MG CAPSULES 


bitter taste, excessive salivation, anorexia, 
euphoria, depression, slurred speech, 
confusion, restlessness, hallucinations, 
paradoxical reactions, e.g., excitement, 
stimulation and hyperactivity, and elevated 
SGOT, SGPT, total and direct bilirubins 

and alkaline phosphatase. 

Dosage: Individualize for maximum 
beneficial effect. 

Adults: 30 mg usual dosage; 15 mg may 
suffice in some patients. Elderly or debili- 
tated patients: 15 mg initially until response 
is determined. 

Supplied: Capsules containing 15 mg or 

30 mg flurazepam HCI. 


REFERENCES: 1. Kales A, et al: Arch Gen 
Psychiatry 23:226-232, Sep 1970. 2. Kales A, 
et al: Clin Pharmacol Ther 20:541-545, Nov 
1976. 3. Kales A, et al: Clin Pharmacol Ther 
18:356-363, Sep 1975. 4. Hansten PD: Drug 
Interactions, 3rd edition. Philadelphia, Lea & 
Febiger, 1975. 5. Robinson DS, Amidon EL: 
Interaction of benzodiazepines with warfarin in 
man, in The Benzodiazepines, edited by 
Garattini S, Mussini E, Randall LO. New York, 
Raven Press, 1973, p. 641. 6. Data on file, 
Medical Department, Hoffmann-La Roche Inc., 
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Aortogastric Fistula: An Unusual 
Complication of the Thoracic 
Portion o! the Stomach 


To the Eaitor.—Gastroesophagoplasty 
remains tae most widely used method 
of reconstruction after esophagec- 
tomy of the middle third of the 
esophagus. To our knowledge, we 
describe & previously unreported com- 
plication of this operation. 


Report o? a Case.—A 55-year-old man had 
severe hematemesis and malena. Seven 
months previously, he had undergone an 
esophagectomy and gastroesophagoplasty 
for a squamous cell carcinoma of the 
middle third of the esophagus which was 
followed by radiotherapy. The patient's 
condition ceteriorated rapidly despite mas- 
sive blood transfusions, and immediate 
laparotomy was performed. The abdominal 
portion of the stomach was found to be 
severely inflamed at gastrotomy, but the 
thoracic portion was not well visualized. 
The abdomen was closed but the patient 
died before any further surgery could be 
considerec. 


Postmortem | Findings.—A gastric 
ulcer, 5 em in diameter, was found in 
the thoracic portion of the stomach. 
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This communicated with the thoracic 
aorta by means of a fistula through 
which the ulcer had bled (Fig 1 
and 2). 


Comment.—To our knowledge, no 
previous report was found of gas- 
troaorta fistula after gastroesophago- 
plasty. Herzog et al' described a 
chronic peptic ulcer in the thoracic 
portion of the stomach after a Gavril- 
iu gastric tube esophagoplasty. Pelle- 
grini and Cenni? described the per- 
foration of a gastric ulcer into the 
pericardium after a Thals esophago- 
plasty. 

Massive gastrointestinal bleeding 
after gastroesophagoplasty should 
arouse the suspicion of such a fistula 
and early intervention through the 
thoracic route would be indicated. 

ALEXANDER A. DEUTSCH, MB, FRCS 

RAFAEL Reiss, MD 

Kfar-Saba, Israel 


1. Herzog KH, Frahm W, Woithe G: Chron- 
isches Ulkus in einer Gastroplastik zum Osopha- 
gusersatz. Zentralbl Chir 98:1516-1517, 1973. 

2. Pellegrini AN, Cenni LJ: Gastrie ulcer 
perforated into pericardium. J Kans Med Soc 
13:363-365, 1972. 


Fig 1.—View of thoracic stomach. Gastric 
fistula (arrow). 





Fig 2.—Thoracic aorta. Probe passed 
through gastric ulcer shows communica- 
tion by means of fistula to thoracic aorta. 
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News and Announcements 


Postgraduate Course in Peritoneo- 
scopy.— 'Peritoneoscopy: Its Applica- 
tions in Gastroenterology, Surgery 
and Neoplastic Diseases," a postgrad- 
uate course, will be presented at the 
Mount Sinai Medical Center, New 
York City, May 4-5, 1978. Apply to: 
Director, The Page and William Black 
Post-Graduate School of Medicine, 
Mount Sinai School of Medicine, One 
Gustave L. Levy Place, New York, NY 
10029 or telephone: (212)650-6737. 

Common Surgical Problems Postgrad- 
uate Course.—The eighth annual post- 
graduate course in common surgical 
problems will be held June 15-16, 1978, 
at Northwestern University Medical 
School, Chicago. It is presented by the 
Department of Surgery, Gabriel A. 
Lorenzo, MD, conference author. For 
information contact: Alumni Center 
for Continuing Education, 301 E 
Chicago Ave, Chicago, IL 60611 or 
telephone: (312)649-8533. 

Anesthetists and Surgeons Course.—A 
workshop in interpersonal skills for 
anesthetists and surgeons, a continu- 
ing education course, will be held June 
21-24, at the Johns Hopkins Medical 
Institutions, Baltimore, Md. For fur- 
ther information contact: Program 
Coordinator, Office of Continuing 
Education, Turner Auditorium Room 
22, 720 Rutland Ave, Baltimore, MD 
21205 or telephone: (301)955-5880. 

Vascular Surgery Symposium.—The 
University of Colorado third annual 
symposium on vascular surgery will 
take place Sept 25-27, 1978, at the 
Executive Tower Inn, Denver. For 
information contact: Office of Post- 
graduate Medical Education, Univer- 
sity of Colorado School of Medicine, 
4200 E Ninth Ave, Denver, CO 80262 
or telephone: (303)394-5241. 

Course to be Given.—A course on the 
“Operative Treatment of Fractures 
and Nonunions” will be given by the 
Department of Orthopedics of The 
Johns Hopkins Hospital on April 23- 
28, 1978, at The Homestead, Hot 
Springs, Va. Swiss and American 
faculty will present the theoretical 
basis and practical application of 
ASIF principles in fracture treat- 
ment. Practical work on bones using 
ASIF instruments and implants will 
be done by course participants. 

For further information contact 
Andrew J. Weiland, MD, The Johns 
Hopkins Hospital, 601 N Broadway, 
Baltimore, MD 21205. 


Correspondence/News 537 


«IU nas rong Deen recognized tnat anxiety, tension, agitation, and apprehension are all capable 
of increasing pain perception...” 


Halpern, L. M.: Anxiety and pain in postoperative patients. Hospital Practice (special report) January 1977, pp 3 


Following surgery... | 
the perception of pain diminishes 
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— reduces the anxiety 


component of pain 
b —permits reduction in 
y narcotic dosage 


— controls emesis 


Please see Brief Summary on following page for contraindications, precautions and adverse reactions. 
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(hydroxyzine HCl) 


100 mg/2 ml — 50 mg/ml and 
25 mg/ml Vials and Isojects® 


preoperatively 
and 
postoperatively 


e allays presurgical anxiety...allays 
the anxiety that may heighten the 
perception of postoperative pain 

e may enhance the effects of analgesics 
and reduce narcotic requirements 


e controls postoperative emesis 


e vital signs are seldom impaired 
(Involuntary motor activity, includ- 
ing rare instances of tremor and 
convulsions, has been reported, 
usually with higher than recommen- 


ded dosage.) 


BRIEF SUMMARY 

VISTARIL® (hydroxyzine hydrochloride) 
Intramuscular Solution/For Intramuscular Use Only 
Contraindications: Hypersensitivity to hydroxyzine. 
The solution is for intramuscular use only and 
should not, under any circumstances, be injected 
subcutaneously, intra-arterially, or intravenously. 

Hydroxyzine, when administered to the pregnant 
mouse, rat, and rabbit, induced fetal abnormalities 
in the rat at doses substantially above the human 
therapeutic range. Since adequate data are not 
available to establish safety in early pregnancy, 
hydroxyzine is contraindicated during this period. 
Precautions: HYDROXYZINE MAY POTENTIATE 
THE ACTION OF CENTRAL NERVOUS SYSTEM 
DEPRESSANTS SUCH AS NARCOTICS AND 
BARBITURATES. In conjunctive use, dosage for 
these drugs should be decreased as much as 50%/o. 
Because drowsiness may occur, patients should 
be cautioned against driving a car or operating 
dangerous machinery. The usual precautions for 
intramuscular injection should be followed; soft- 
tissue reactions have rarely been reported when 
proper technique has been used. Hydroxyzine 
intramuscular solution should be injected well 
within the body of a relatively large muscle. Inad- 
vertent subcutaneous injection may result in signif- 
icant tissue damage. In adults, the preferred sites 
are the upper outer quadrant of the buttock (i.e., 
gluteus maximus), or the mid-lateral thigh. In 
children, preferably the mid-lateral muscles of the 
thigh. In infants and small children, the upper outer 
quadrant of the gluteal region should only be 
used when necessary, as in burn patients, in order 
to minimize the possibility of damage to the sciatic 
nerve. The deltoid area should be used only if 
well developed, such as in certain adults and older 
children, and then only with caution to avoid radial 
nerve injury. Intramuscular injections should not 
be made in the lower and middle thirds of the 
upper arm. Aspiration is necessary to help avoid 
inadvertent intravascular injection. 
Adverse Reactions: Drowsiness may occur; if so, it 
is usually transitory and may disappear in a few 
days of continued therapy or upon dosage reduc- 
tion. Dryness of the mouth may occur with higher 
doses. Involuntary motor activity, including rare 
instances of tremor and convulsions, has been 
reported, usually with doses considerably higher 
than those recommended. 
Supply: Vistaril (hydroxyzine HCl) Intramuscular 
Solution: 25 mg/ml—10 ml vials; 50 mg/ml—2 ml 
and 10 ml vials; Isoject®, 25 mg/ml and 50 mg/ml— 
1 ml fill; 100 mg/2 ml—2 ml fill. 

Military Depot: NSN 6505-00-052-1367 (50 mg/ml, 
10 ml vials) 

VA Depot: NSN 6505-00-052-1367B (50 mg/ml, 
10 ml vials) 
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Every day, healthy people 
leave the hospital- 


carrying resistant staph. 








*Ross, S. et al.: JAMA 229:1075 (Aug. 19) 1974. 
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De pertormed Warning: Seric US and occasionally fatal hypersensitivity hematuria, albuminuria, and azoten ive been er 
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results are known, the choice of oxacillin sodium should quent following p t has occurred in pa- the drug should be observed y ena 
take intc leration the tact that it has been shown tc tients on ora pene c NNS . These reactions are more apt to npairment 
be effe nly in the treatment of infections caused by occur In individt y of sensitivity to multiple e patient developed granul vVtope V e rece 
pneumococci, Group A beta-hemolytic streptococci and allergens l 2us oxacillin sodium a y 
penicillin G-resistant and penicillin G-sensitive There have been well documented reports of individu- t returned t al alt ere 
staphyloco: t the bacteriology report later indicates als with a history of penicillin hypersensitivity reactions r j. Another patient w f nave 
the inf Jue to an organism other than a penicillin who have experienced severe hypersensitivity reactions openia 1 Curing intravenous therapy with oxacillin 
G-res t staphylococcus sensitive to oxacillin sodium when treated with a cephalosporin. Before ther rey with a podium These counts were made while the patient wa 
the physician is advise ;ontinue therapy with a drug penicillin, careful inquiry should be made con cerninc moribund. Thrombophlebitis has red in a small per 
other than o» acillin sodium or any other penicillinase- — previous nypersensitivity reactions to penicillins centage of patients ater j Yraver erapy 
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COLACE prevents hard, dry stools common to constipation... 
and does it without laxative stimulation. COLACE assists 
peristalsis by simply letting intestinal water permeate stools. 


COLACE helps to prevent painful straining at stool particularly 
important in patients with delicate anorectal disorders. 

Safe and non-habit forming . ...COLACE, thé simple water way 
to ease constipation from infancy to old age. 


Simple drops of water 
help make COLACE 
the most widely used 
Stool softener. « 
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4-night sleep laboratory studies prove: "> 





BARBITURATES DO NOT 
MAICH THE EFFECTIVENES: 
OF DALMANE Tlurazepam HCI 





consider these differences: 


1 sleep laboratory studies, 


arbiturates have not 

een able to match the 
ffectiveness of 

lalmane (flurazepam HCl) 


ver time. 

almane 30 mg maintained its effi- 
icy in inducing and maintaining 
eep over 14 consecutive nights In 
ie sleep laboratory.! In a study 
singthe same protocol, secobarbital 
10 mg lost most of its effectiveness 
ithin two weeks.? And in another 
udy,? Dalmane 30 mg remained 
‘fective for 2& consecutive nights 

| chronic insomniacs, whereas 
entobarbital was found to be effec- 
ve only with short-term use. 
though seldom necessary, pro- 
nged administration of Dalmane 
hould be monitored with periodic 
ood counts and liver and kidney 
inction tests. 


mean % improvement over baseline 





% DECREASE IN TOTAL TIME AWAKE | 


at the end of two weeks __ 


50 | 56.3% 
| less 
40 | | 
30 | | 
20. 
| | 1.696 








secobarbital Dalmane 
100 mg (flurazepam 100 mg 
HCI) 30 mg 


For your patients, there 
are important safety 
advantages of 

Dalmane (flurazepam HCl) 


[] Generally well tolerated, Dalmane 
seldom causes morning “hang-over.” 
O Unlike barbiturates, which have 
been reported to decrease the re- 
sponse to coumarin anticoagulants, 4 


usas HC) 


DIFFERENCE: 


Superiority over 
barbiturates 
and no need 
to repeat dose . 


ad 


pentobarbital 


Dalmane may be used in patients on 
chronic warfarin therapy; no un 
acceptable fluctuation in prothrom- 
bin time has been reported. In two 
controlled studies,56 in which thera- 
peutic doses of Dalmane or matching 
placebo were administered for 28 
consecutive days to outpatients re 
ceiving chronic warfarin therapy, 
Dalmane was found not to be an 
inducer of hepatic microsomal en- 
zymes which metabolize warfarin. 
There was also no clear-cut evidence, 
in these studies, of sakertistion of 
the anticoagulation effect of warfarin 
by Dalmane (flurazepam HCI). 

O Recent studies show that Dalmane 
and its known metabolites do not 
interfere chemically with many com- 
monly ordered laboratory tests. ^? 
Alterations have been reported due 
to pharmacologic effects (see 
Adverse Reactions section of 
product information). 
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Before prescribing Dalmane (flurazepam 
HCI), please consult complete product 
information, a summary of which follows: 
Indications: Effective in all types of insom- 
nia characterized by difficulty in falling 
asleep, frequent nocturnal awakenings 
and/or early morning awakening; in patients 
with recurring insomnia or poor sleeping 
habits; in acute or chronic medical situa- 
tions requiring restful sleep. Since insom- 
nia is often transient and intermittent, 
prolonged administration is generally not 
necessary or recommended. | 
Contraindications: Known hypersensitivity 
to flurazepam HCI. 
Warnings: Caution patients about possible 
combined effects with alcohol and other 
CNS depressants. Caution against hazard- 
ous occupations requiring complete mental 
alertness (e.g., operating machinery, driving). 
Usage in Pregnancy: Several studies 
of minor tranquilizers (chlordiaze- 
poxide, diazepam, and meprobamate) 
suggest increased risk of congenital 
malformations during the first tri- 
mester of pregnancy. Dalmane, a 
benzodiazepine, has not been stud- 
ied adequately to determine whether 
_ it may be associated with such an 
increased risk. Because use of these 
drugs is rarely a matter of urgency, 
their use during this period should 
almost always be avoided. Consider 
possibility of pregnancy when insti- 
tuting therapy; advise patients to - 
discuss therapy if they intend to or 
do become pregnant. 
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Not recommended for use in persons under 
15 years of age. Though physical and 
psychological dependence have not been 
reported on recommended doses, use cau- 
tion in administering to addiction-prone 
individuals or those who might increase 
dosage. 

Precautions: In elderly and debilitated, 
limit initial dosage to 15 mg to preclude 
oversedation, dizziness and/or ataxia. 
Consider potential additive effects with 
other hypnotics or CNS depressants. 
Employ usual precautions in patients who 
are severely depressed, or with latent 
depression or suicidal tendencies. Periodic 
blood counts and liver and kidney function 
tests are advised during repeated therapy. 
Observe usual precautions in presence of 
impaired renal or hepatic function. 
Adverse Reactions: Dizziness, drowsiness, 
lightheadedness, staggering, ataxia and 
falling have occurred, particularly in 
elderly or debilitated patients. Severe seda- 
tion, lethargy, disorientation and coma, 
probably indicative of drug intolerance or 
overdosage, have been reported. Also 
reported: headache, heartburn, upset 
stomach, nausea, vomiting, diarrhea, con- 
stipation, GI pain, nervousness, talkative- 
ness, apprehension, irritability, weakness, 
palpitations, chest pains, body and joint 
pains and GU complaints. There have also 
been rare occurrences of leukopenia, 
granulocytopenia, sweating, flushes, diffi- 
culty in focusing, blurred vision, burning 
eyes, faintness, hypotension, shortness 

of breath, pruritus, skin rash, dry mouth, 
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UNSURPASSED RECORD 
OF SAFETYAND EFFICAC\ 


DALMANE 


tlurazepamHUl 


30-MG AND 15-MG CAPSULES 


bitter taste, excessive salivation, anorexia 
euphoria, depression, slurred speech, 
confusion, restlessness, hallucinations, 
paradoxical reactions, e.g., excitement, 
stimulation and hyperactivity, and elevate: 
SGOT, SGPT, total and direct bilirubins 
and alkaline phosphatase. 

Dosage: Individualize for maximum 
beneficial effect. 

Adults: 30 mg usual dosage; 15 mg may 
suffice in some patients. E/derly or debili- 
tated patients: 15 mg initially until respon: 
is determined. 

Supplied: Capsules containing 15 mg or 
30 mg flurazepam HCI. 


REFERENCES: 1. Kales A, et al: Arch Gen 
Psychiatry 23:226-232, Sep 1970. 2. Kales A 
et al: Clin Pharmacol Ther 20:541-545, Nov 
1976. 3. Kales A, et al: Clin Pharmacol Ther 
18:356-363, Sep 1975. 4. Hansten PD: Drug 
Interactions, 3rd edition. Philadelphia, Lea & 
Febiger, 1975. 5. Robinson DS, Amidon EL: 
Interaction of benzodiazepines with warfarin 
man, in The Benzodiazepines, edited by 
Garattini S, Mussini E, Randall LO. New York 
Raven Press, 1973, p. 641. 6. Data on file, 
Medical Department, Hoffmann-La Roche Inc 
Nutley NJ. 7. Kaplan SA, et a/: J Pharm Sci 
62:1932-1935, 1973. 8. Moore JD, Weissman 
J Clin Pharmacol 16:241-244, May-Jun 19; 
9. Spiegel HE: Data on file, Medical Depari 
ment, Hoffmann-La Roche Inc., Nutley NJ 
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Powder. In shaker-top vials. Especially useful in the 
treatment of suppurating or serous discharging lesions, 
infected ulcers, moist or oozing lesions, and inter- 


triginous areas.* 


A combination of three antibiotics with a spec- 
trum of action encompassing virtually all pathogenic 





NEOSPORIN Powder 





(polymyxin B-bacitracin-neomycin) 


NEOSPORIN® POWDER 

-.POLYMYXIN B-BACITRACIN-NEOMYCIN 

. FOR TOPICAL USE ONLY (NOT STERILE) 
DESCRIPTION: Each gram contains: 
Aerosporin* brand Polymyxin B Sulfate 5,000 
Units; zinc bacitracin Units; neomycin sulfate 
(equivalent to 3.5 mg neomycin base) 5 mg; in a 
special lactose base. © 


*INDICATIONS: Based on a review of 
this drug by the National Academy of 
Sciences — National Research Council 
and/or other information, FDA has 

| classified the indications as follows: 

. "Possibly" effective: For topical adminis- 
tration for the treatment of the listed 
localized infections or for suppressive 
therapy in such conditions: 
je ylactic: Postoperative and traumatic 
surface wounds, biopsy sites, skin grafts 
and donor sites, dermabrasion. 
Therapeutic (when infected susceptible 
organisms): Vascular ulcers, decubitus 
ulcers, pyodermas, infected eczemas, 

. infected dermatoses. 

Final classification of the less-than- 

| effective indications requires further 

| investigation. 





















CONTRAINDICATIONS: This product is 
contraindicated in those individuals who have 
shown hypersensitivity to any of its components. 
WARNING: Because of the potential hazard of 
nephrotoxicity and ototoxicity due to neomycin, 
care should be exercised when using this 
product in treating extensive burns, trophic 
ulceration and other extensive conditions where 
absorption of neomycin is possible. In burns 
where more than 20 percent of the body surface 
is affected, especially if the patient has impaired 
renal function or is receiving other aminoglyco- 
side antibiotics concurrently, not more than one 
application a day is recommended. 
PRECAUTIONS: As with other antibiotic 
preparations, prolonged use may result in over- 
of nonsusceptible organisms, including 

ngi. Appropriate measures should be taken if 
this occurs. It is to be noted that the powder is 
not intended for sterile use in surgical pro- 
cedures such as those involving abdominal or 
thoracic body cavities. 


ADVERSE REACTIONS: Neomycin is a not 
uncommon cutaneous sensitizer. Articles in the 
current esr Do an increase in the 
prevalence of persons allergic to neomycin. 
Miete and nephrotoxicity have been 
reported (see Warning section). 


for moist, oozing lesions 


bacteria found topically. And, since these antibiotics are 
seldom used systemically, the patient is spared sen- 
sitization to those antibiotics ih 
required systemically. 

Famous Neosporin ® (polymyxin B-bacitracin- 
neomycin) therapy. In convenient powder form. 


ich might later be 





DOSAGE AND ADMINISTRATION: Apply 


lightly to the area to be treated as often as 
needed; treatment area may be covered with a 
dressing or left exposed, as desired. In biopsy 
sites, dermabraded areas, etc., the powder may 
be mixed with a little powdered gelatin foam to 
provide concurrent hemostasis. 

SUPPLIED: Shaker-top vial of 10 q 

NDC 0081 -0744-99. 

Complete literature available on request from 
Professional Services Dept. PML. 


Burroughs Wellcome Co. 
Research Triangle Park 
North Carolina 27709 
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Olympus GIF-D3: 
when you must choose 
one fiberscope for diagnosis 
and therapy in all upper GI areas. 


If there's a standard fiberscope for upper GI examination and electrosurgery, GIF-D3 is it. 
200° maximum bending, 180° up and down and 100? left and right deflection mean easy insertion and a 
thorough diagnosis. There are virtually no blind spots in all areas from the esophagus to the 
descending limb. Therapeutic procedures are enhanced by the elimination of all exposed metal. A large 
selection of accessories helps you tailor GIF-D3 to your own procedure requirements. 
Find out more about the "Standard Upper GI Fiberscope,” the ideal pan-endoscope. Write 
Olympus Corporation of America, 2 Nevada Drive, New Hyde Park, New York 11040. 
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Indications Treatment of Shock —Plasmanate" 

is indicated in the treatment of shock due to burns, 
crushing injuries, abdominal emergencies, and any 
other cause where there is a predominant loss of plas- 
ma fluids and not red blood cells. It is also effective in 
the emergency treatment of shock due to hemorrhage. 
Following the emergency phase of therapy, blood 
transfusions may be indicated depending on the 
severity of the blood loss. 


In infants and small children, Plasmanate* has been 
found to be very useful in the initial therapy of shock 
due to dehydration and infection 
Contraindications Plasmanate* is contraindicated 
for use in patients on cardiopulmonary bypass. Severe 
hypotension has been reported in such patients when 
given Plasma Protein Fraction +. 

Plasma Protein Fraction may be contraindicated in 
patients with severe anemia, congestive heart failure, 
or increased blood volumes. 


Precautions Rapid infusion of Plasmanate* 
(greater than 10 mi/minute) has produced hypo 
in patients undergoing surgery or in the pre- or | 
operative period. Blood pressure should be mo 
during use and infusion slowed or ceased if sud 
hypotension occurs 

Plasmanate* does not provide coagulation fad 
and therefore does not correct disorders of coag 
Adverse Reactions Hypotension may occu 
particularly following rapid infusion or intra-arter 
administration to patients on cardiopulmonary b 
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volume expander that in- 
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' blood pressure may normalize spontaneously 
f the slowing or discontinuation of the infusion. 
opressors will also correct the hypotension. 
lushing, urticaria, back pain, nausea and headache 
e been occasionally reported by conscious patients. 
wage Store at room temperature not exceeding 
C (86°F). Solution that has been frozen should not 
ised 

N Supplied Plasmanate" is available in a 50 ml 
(pediatric size) and 250 and 500 ml flasks com- 

2 with ready-to-use administration set. 


Ordering Information: 
Plasmanate* 


Plasma Protein Fraction 
(Human) 5% U.S.P. 


CUTTER 


n D 
L UUO Hid 


Calil EN 


NDC 


Order by 
Number 


This Number 





50 ml. (pediatric size) 
250 ml. (with administration set) 


500 ml. (with administration set) 





0161-0 613-20 


0161-0 613-25 





0161-0 613-27 


Limited Warranty A number of factors beyond our sentatives of the Company are not authorized to vary 


control could reduce the efficacy of this product or 
even result in an ill effect following its use. These 
include storage and handling of the product after it 
leaves our hands, diagnosis, dosage, method of 
administration, and biological differences in individual 
patients. Because of these factors, it is important that 
this product be stored properly and that the directions 
should be followed carefully during use. 

No warranty express or implied, including any war- 
ranty of merchantability or fitness is made. Repre- 


the terms or the contents of the printed labeling includ- 
ing the package insert for this product except by printed 
notice from the Company's Berkeley, California office. 
Prescriber and user of this product must accept the 
terms hereof. 
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Send manuscripts by first-class mail to the Chief Editor, Arthur 
E. Baue, MD, PO Box 7614, Kilby Station, New Haven, CT 06519. 
Manuscripts are received with the understanding that they are not 
under simultaneous consideration by another publication. 
Accepted manuscripts become the permanent property of the 
ARCHIVES and may not be published elsewhere without permission 
from the publisher (AMA). 

In addition, in view of The Copyright Revision Act of 1976, effective 
Jan 1, 1978, transmittal letters to the editor should contain the 
following language: *In consideration of the American Medical Asso- 
ciation taking action in reviewing and editing my submission, the 
author(s) undersigned hereby transfers, assigns, or otherwise conveys 
all copyright ownership to the AMA in the event that such work is 
published by the AMA." We regret that transmittal letters not 
containing the foregoing language signed by all authors of the 
submission will necessitate delay in review of the manuscript. 

Author Responsibility.—All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript rather 
than galley proofs for approval. The author is responsible for all 
statements in his work, including changes made by the copy 
editor. 

Designate one author as correspondent and provide his address 
and telephone number. Order reprints at the time the typescript is 
returned after editorial processing. Specify address to which 
requests for reprints should be sent. 

Manuscript Preparation.—Submit an original typescript and two 
high-quality copies of the entire manuscript. All copy (including 
references, legends, and tables) must be typed double-spaced on 
22 X 28 em (8% x 11-inch), heavy-duty white bond paper. Ample 
margins should be provided. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Titles.—Titles should be short, specific, and clear. They should 
not exceed 42 characters per line, including punctuation and 
spaces, and be limited to two lines, if possible. The title page 
should include the full names and academic affiliations of all 
authors, the address to which requests for reprints should be sent, 
and, if the manuscript was presented at a meeting, the name of 
the organization, place, and date on which it was read. 

Style of Writing.—The style of writing should conform to accept- 
able English usage and syntax. Slang, medical jargon, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 

Informed Consent.—Manuscripts reporting the results of experi- 
mental investigations on human subjects must include a state- 
ment to the effect that informed consent was obtained after the 
nature of the procedure(s) had been fully explained. 

Abstract.— Provide an abstract (135-word maximum) of the arti- 
cle, including statements of the problem, method of study, results, 
and conclusions. The abstract replaces the summary. 

References.— List references in consecutive numerical order (not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
should not be listed as references. References to journal articles 
should include (1) author(s), (2) title, (3) journal name (as abbre- 
viated in Index Medicus), (4) volume number, (5) inclusive page 
numbers, and (6) year, in that order. References to books should 
include (1) author(s), (2) chapter title (if any), (3) editor (if any), (4) 
title of book, (5) city of publication, (6) publisher, and (7) year. 
Volume and edition numbers, specific pages, and name of trans- 
lator should be included when appropriate. The author is respon- 
sible for the accuracy and completeness of the references and for 
their correct text citation. 

Metrication.— All measurements must be in metric units. English 
units may also be given parenthetically if the measurements were 
originally done in English units. 

Illustrations.-Use only those illustrations that clarify and 
augment the text. Submit illustrations in duplicate, unmounted 
and untrimmed. Do not send original artwork. Send high-contrast 





ICE 
E 4x 


E NA ers ee e a) uS f 
i | f (OY C stre BUM ! 
, Rin ; | DW 
1 M CI. ih oe ^ 
: n k CA 


glossy prints (not photocopies). Figure number, name of senio 
author, and arrow indicating “top” should be typed on a gummet 
label and affixed to the back of each illustration. All lettering mus 
be legible after reduction to column size. Artwork submitted fo 
publieation may be relettered to achieve uniformity of letterin; 
style throughout the journal. Magnification and stain should bi 
provided when pertinent. Illustrations should preferably be in ;: 
proportion of 12.5 x 18 em (5 x 7 inches). 

An experienced medical illustrator should be employed when. 
ever possible for the preparation of all artwork. Template 
lettering or preset type is preferred to hand-lettered labels. Ii 
halftone artwork with labels is submitted, affix type and leader: 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board 
surface if the artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author's share is $275.00 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 

Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 

Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 

Acknowledgments.— Illustrations from other publications must be 
acknowledged. Include the following when applicable: author(s), 
title of article, title of journal or book, volume number, page(s), 
month, and year. The publisher's permission to reprint should be 
submitted to the ARCHIVES after the manuscript has been formally 
accepted. 

Statistical Review.—Manuscripts containing statistical evalua- 
tions should include the name and affiliation of the statistical 
reviewer. 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 22 x 28 cm (8% x 11-inch) paper. 
Do not use larger size paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. Each table must have 
a title. 

Correspondence and Brief Communications.—The editor will be 
pleased to receive letters that pertain to material published in the 
ARCHIVES and brief communications concerning other matters of 
interest to its readers. Such contributions should be 250 words or 
less, typewritten, double-spaced. No more than two references are 
permitted and illustrations or tables are accepted only when 
essential to the message. 

Letters to the Editor.-The editor will be pleased to receive 
correspondence of 250 words or less that pertains to material 
published in the ARCHIVES or to other matters of interest to its 
readers. Letters should be typewritten, double-spaced and clearly 
marked "For Publication." No more than two references are 
permitted, and illustrations are acceptable only when essential to 
the message. 

News and Announcements.— The editor will be pleased to receive 
for publieation brief notices of meetings, seminars, or symposia 
that are of interest to the readers of the ARCHIVES. News items of 
appointments, promotions, and developments in the field of 
surgery and related disciplines are invited. 

Brief Clinical Notes.—The ARCHIVES welcomes the submission for 
review of Brief Clinical Notes. These are to consist of no more than 
400 words, two references, and one illustration. The Synopsis- 
Abstract should not exceed 80 words. 
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Wylie 
Hypogastric Clamp | 


Pilling has been the craftsman behind almost 
every improvement in vascular clamps. 


Pilling has more clamps than any other 


company. Only three of our recent clamps are 
shown above; yet our list is extensive and new 


B 


Atraugrip* Serration. Complete vessel Life-Lok® Construction. 





occlusion. With intimal protection No riveted pin. Box lock won't break 
designs are constantly in production. For aortic 
and peripheral vascular occlusion, 350 different 
Pilling clamps match the anatomical consid- 
erations for almost every surgical approach 


you use. 


Every Pilling clamp gives you these exclusive 
benefits: 

e Non-traumatic Atraugrip? jaw serrations — 
patented by Pilling and now widely imitated, 
grasp vessels firmly without crushing. Five 
different jaw patterns are available: Atraugrip®, 
Small Atraugrip®, Atraugrip® (2 x 3), Cooley, 
and Pediatric, Imm. You get complete vessel 
occlusion with intimal protection. 





e You ve had box locks break. It'll never happen 
again. Pilling box locks are virtually indestruc- 
tible — they will not break! Our Life-Lok® 

box lock construction protects your patient 

and assures confidence in your clamps. 


We want to send you full specifications on the 
clamps that can enhance your surgical technique. 
Call us direct. Well send you our 240 page 
catalog showing how Pilling clamps can do more 
for you in the operating room than any other 
clamps. 


Call toll free. Ask for Pilling's latest catalog of 
vascular, thoracic, and cardiac instruments. 


800-523-6507 


215-643-2600 in Pennsylvania or write 
Mr. William Taylor at the address below. 





<> NARCO PILLING 


A Division of Narco Scientific 
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Fort Washington, PA 19034 e U.S.A. 
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‘ANCEF’ Offers Broad Coverage 


of the major areas of post-surgical infection due to susceptible indicated ! 
organisms. See Indications on next page. 


High Levels Present in Tissues and Fluids* 


'Ancef achieves high concentrations (relative to MIC levels for most 
indicated organisms) in bone, synovial fluid, skin and soft tissues (such 
as pleural fluid and ly mph nodes). 'Ancef' is also excreted in a micro- 
biologically active form in urine. 


High and Prolonged Serum Levels 

A single | gram IV injection produced a mean peak concentration of 
"Ancef of 190 mcg/ml in healthy adult volunteers. After 4 hours, levels 
of 16.5 mcg/ml were still present. 


Because of its long half-life, generally ‘Ancef’ may be given every 8 hours. 


Most infections can be treated with 500 mg 


to 1 gram every 8 hours. 





Well TIolerated 


e Infrequent phlebitis 


e No nephrotoxicity reported to date. (Transient rises in serum BUN, 
SGOT, SGPT and alkaline phosphatase have been reported without 
clinical evidence of renal or hepatic damage.) 


Use with caution in patients with penicillin allergy or other allergies. For 
further information on contraindications, warnings, precautions and adverse 
reactions, see brief summary of prescribing information on next page. 


*Data on file, SK&F Medical Department. Tissue penetration is regarded as essential to therapeutic 
efficacy, but specific antibiotic tissue levels have not been directly correlated with specific therapeutic effects. 


ANCEF im 


brand of sterile 


CEFAZOLIN SODIUM 


(LYOPHILIZED) 











SKSSF 


a SmithKline company 





Injection: 250 mg, 500 mg, and 1 gram vials 
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brand of sterile 


CEFAZOLIN SODIUM 


(LYOPHILIZED) 
Injection: 250 mg, 500 mg, and 1 gram vials 





Most infections can be treated with 500 mg 


to l gram every 8 hours. 





Before prescribing, see complete prescribing information in SK&F 
literature or PDR. The following is a brief summary. 


Indications: Ancef® (sterile cefazolin sodium, SK&F) is indicated 
in the treatment of the following serious infections due to sus- 
ceptible organisms. 

Respiratory tract infections due to Streptococcus (Diplococcus) 
pneumoniae, Klebsiella species, Hemophilus influenzae, Staphylococ- 
cus aureus (penicillin-sensitive and penicillin-resistant), and 
group A beta-hemolytic streptococci. 


Injectable benzathine penicillin is considered to be the drug 
of choice in the treatment and prevention of streptococcal infec- 
tions, including the prophylaxis of rheumatic tever. 

‘Ancef is effective in the eradication of streptococci from the 
nasopharynx; however, data establishing the efficacy of 'Ancef? 
in the subsequent prevention of rheumatic fever are not available 
at present. 


Genitourinary tract infections due to Escherichia coli, Proteus mirab- 
ilis, Klebsiella species, and some strains of enterobacter and 
enterococci. 


Skin and soft-tissue infections due to S. aureus (penicillin-sensitive 
and penicillin-resistant) and group A beta-hemolytic strep- 
tococci and other strains of streptococci. 


Bone and joint infections due to S. aureus. 


Septicemia due to Str pneumoniae, S. aureus (penicillin-sensitive 
and penicillin-resistant), P mirabilis, E. coli, and Klebsiella species. 


Endocarditis due to S. aureus (penicillin-sensitive and penicillin- 
resistant) and group A beta-hemolytic streptococci. 


Appropriate culture and susceptibility studies should be per- 
formed to determine susceptibility of the causative organism to 
‘Ancef’. 


Contraindications: 'Ancef' is contraindicated in patients with 
known allergy to the cephalosporin group of antibiotics. 
Warnings: BEFORE CEFAZOLIN THERAPY IS INSTI- 
TUTED, CAREFUL INQUIRY SHOULD BE MADE CON- 
CERNING PREVIOUS HYPERSENSITIVITY REACTIONS 
TO CEPHALOSPORINS AND PENICILLIN. CEPHA- 
LOSPORIN C DERIVATIVES SHOULD BE GIVEN 
CAUTIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. 
SERIOUS ACUTE HYPERSENSITIVITY REACTIONS MAY 
REQUIRE EPINEPHRINE AND OTHER EMERGENCY 
MEASURES. 


There is some clinical and laboratory evidence of partial cross- 
allergenicity of the penicillins and the cephalosporins. Patients 
have been reported to have had severe reactions (including 
anaphylaxis) to both drugs. 


Antibiotics, including ‘Ancef’, should be administered cautiously 
to any patient who has demonstrated some form of allergy, partic- 
ularly to drugs. | 


Usage in Pregnancy — Safety of this product for use during preg- 
nancy has not been established. 


Usage in Infants — Safety for use in prematures and infants under 
one month of age has not been established. 


Precautions: Prolonged use of ‘Ancef’ may result in the over- 
growth of nonsusceptible organisms. Careful clinical observa- 
tion of the patient is essential. 


When ‘Ancef’ is administered to adults or children with low 
urinary output because of impaired renal function, lower daily 
dosage is required (see dosage instructions in the package 
literature). 

A false-positive reaction for glucose in the urine may occur with 
Clinitest® tablets; use glucose enzyme-type reagents. 

Adverse Reactions: The following reactions have been reported: 
Drug fever, skin rash, vulvar pruritus, eosinophilia, neutro- 
penia, leukopenia, thrombocythemia, and positive direct and 
indirect Coombs tests have occurred. Transient rise in SGOT, 
SGPT, BUN, and alkaline phosphatase levels has been observed 
without clinical evidence of renal or hepatic impairment. 
Nausea, anorexia, vomiting, diarrhea, and oral candidiasis (oral 
thrush) have been reported. Pain at the site of injection after 
intramuscular administration has occurred, some with indura- 
tion. Phlebitis at the site of injection has been noted. Other reac- 
tions have included genital and anal pruritus, genital moniliasis, 
and vaginitis. 

Administration and Dosage: ‘Ancef’ may be administered intra- 
muscularly or intravenously after reconstitution. See the 
package literature for reconstitution procedures. 


See the package literature for dosage recommendations. 


How Supplied: 'Ancef (sterile cefazolin sodium, SK&F)— 
supplied in vials equivalent to 250 mg., 500 mg. or 1 gram of 
cefazolin; in “Piggyback” Vials for intravenous admixture 
equivalent to 500 mg. or 1 gram of cefazolin; and in Pharmacy 
Bulk Vials equivalent to 5 grams or 10 grams of cefazolin. 


Smith Kline &French Laboratories 
Philadelphia, Pa. 
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a Smithkline company 





Editorials 


Modern Diagnosis of Jaundi 


Embarras de Richesses —— 


r | go was Shin audi two factors were necessary for ; 


jaundice before laparotomy: yellow skin and clinical 
suspicion of mechanical biliary obstruction. The simplicity 
of those days is gone. The surgeon is now overwhelmed by 


new diagnostic techniques for use in the jaundiced patient. | 
Each is touted by an enthusiastic practitioner who, armed | 


with his shiny expensive new tools, like a detail man extols 


their accuracy and benignity. The eurrent buzz word that 


apparently excuses all errors. of inaccuracy, omission, and 


commission is the “noninvasive character” of each new - 
technique. This is apparently a sufficiently broad pardon to. 
cover all types of clinical sins, leaving most of us à little — ; 


breathless and confused. | 
The question is, which of the many procedures should be 


performed and in what order prior to operation? The | 


value with bilirubin values less than 1.0 mg/100 ml. 
Gray scale ultrasonography i is noninvasive, gives on-line 

Vamulediate answers, costs about $175, and has greater than 

a 90% accuracy for recording gallbladder stones.* It also is 


. valuable in demonstrating pancreatic tumors (including 


neoplasms), dilated biliary ducts, and dilation of the splenic 
. and portal veins. It is our choice for either a silver or bronze 


. medal to follow liver function tests. 


Computerized axial tomography is the newest hospital 
status symbol. To the affluent surgeon, it is similar to his 
expensive. diesel-powered automobile. What with the enor- 
mous outlay once having been made for its purchase, he is 
loath to admit its marginal superiority over his old machine 
lest it reflect on his good judgment. The value of the CAT 


scan in the diagnosis of jaundiee or pancreatic tumors 


options include history, physical examination, liver func- e compared to ultrasound is debatable.’ 
tion tests, upper gastrointestinal barium roentgenograms, ha Endoscopic visualization of the duodenum with or 
and oral or intravenous cholecystography. This was the without ERCP permits tissue biopsy of intraluminal 


standard drill prior to laparotomy in the olden days A 
(c 1970), but now the list also includes pereutaneous E 


transhepatie cholangiography, endoscopic retrograde cho- 


ledocho panereatography (ERCP), ultrasound, gray scale, B 


scan, ete, computerized axial tomography (CAT scan), 


percutaneous needle biopsy, arteriography, splenic portog- nd 


raphy, and percutaneous transhepatic portal venography. 
If each one of these procedures was performed sequen- 


tially, it would consume nine days of hospitalization at a 
total laboratory cost of approximately $1,400 for the labo- 
ratory studies alone; not to mention hospital and profes- 
sional fees. Rarely would a surgeon run the whole list, but 


the problem is which to perform and in what order? 


Liver function tests as an initial screen to exclude | 
nonobstructive jaundice seem reasonable. Oral cholecys- | 


tography is of limited value with a bilirubin level exceeding 


5 mg/100 ml.: Intravenous cholecystography may be of | 
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masses causing jaundice. Retrograde injection of dye into 
the common or pancreatic ducts localizes the mechanical 
block, a fact of intraoperative help to the surgeon in a 
 complieated case, but is seldom routinely indicated. 
Visualizing the bile duct from its other end via transeu- 
taneous transhepatie cholangiography using the thin- 


walled Cheba needle’ has substantially lessened the danger 


of the procedure. It is valuable for properly defining bile 
duct strictures or localizing biliary stones. However, in 


~ most. patients, the diagnosis of common duct stone is 
sufficient justification. for laparotomy, and exact localiza- 


tion is unnecessary. Some physicians are using this tech- 
nique as the third procedure following liver function tests 
and ultrasound. It can be combined with percutaneous 
needle biopsy. P 

Barium sorallont and roentgenologic NT TUES of the 
duodenum that search for "a wide C loop" may be 
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approaching mere historic interest in the workup of jaun- 
dice. Its borderlines of normality are too vague in this era 
of more precise diagnosis. 

Not long ago it was considered too risky to attempt 
percutaneous needle biopsy of a pancreatic lesion. 
However, with precise tumor localization using ultrasound 
and a small-caliber thin-walled needle, such fears are 
disappearing. With a well-defined mass, a tissue diagnosis 
can be achieved with regularity and with minimal danger 
of creating damaging pancreatic leaks.’ It occasionally 
simplifies the time-consuming search for tissue diagnosis 
at the time of abdominal exploration or it simplifies the 
decision for palliative biliary bypass in the presence of 
proved metastases. 

Selective arteriography adds an expensive flourish both 
for novitiates who seek experience or by virtuosos who 
revel in placing catheters in vessels so small that they are 
not even dignified by a name. The arteriographic tumor 
blush seldom should be needed to demonstrate a pancreatic 
neoplasm causing jaundice. It may be valuable in localizing 
esoteric pancreatic tumors of the islets, but rarely are these 
the cause of obscure jaundice. The venous phase of the 
selective arteriogram or portogram may show splenic vein 
obstruction at the site of the tumor, and thus may help 
predict unresectability; in any event it would not preclude 
laparotomy at which time unresectability can be deter- 
mined by the surgeon’s eyes and fingers. 

The most recent possible diagnostic arrow in the quiver 
is transcutaneous transhepatic portography. Viamonte and 
his colleagues* in Lund, Sweden, passed a needle and 
catheter through the liver into the portal and splenic vein 
obtaining both portal venograms and portal venous blood 
samples. Although valuable in demonstrating small endo- 
crine-producing tumors of the pancreas, it scarcely qual- 
ifies as a first-line technique for diagnosing obstructive 


jaundice. 


The list of diagnostic techniques for obstructive jaundice 
inevitably will lengthen as technology becomes increas- 
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ingly more ingenious. Though each of us has a favorite 
pathway toward an acceptable diagnosis, there is little 
available objective data to indicate in what order we should 
use these splendid and expensive maneuvers in a given 
case. 

It is an -understandable intellectual challenge for 
gastroenterologists, both those who do and do not operate, 
to make the most exact preoperative diagnosis. But at 
some point a decision must be made that the patient’s best 
interests are served both clinically and financially by 
laparotomy. 

It is naive to judge a scientific up-to-date workup of a 
patient with jaundice by the number of laboratory studies 
performed. Complexity for complexity’s sake identifies the 
insecure amateur. Nowhere in this era of medical tech- 
nology is this more apparent than in the modern diagnosis 
of jaundice. 

- BEN EISEMAN, MD 
DAN ESCAJEDA 
Denver 
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Editorials 








The Association of Veterans 


Administration Surgeons 


he Veterans Administration hospital system, founded 

after World War I, expanded as a result of World War 
II to become the largest in the United States. In 1945, Dr 
Paul Magnuson, a pioneering orthopedie surgeon in 
Chicago, later Chief Medical Director, VA (1948-1951), 
introduced the affiliation of VA hospitals with medical 
schools, with overview by "Deans Committees." This 
concept was designed to provide the caliber of professional 
staff required to furnish "medical care second to none" (a 
slogan of Gen Paul Hawley, erstwhile Surgeon Command- 
ing, European theater of operations, World War II). As 
part of this process, the medieal schools were granted 
residency positions needed to complete the training of the 
many physicians returning from military service, while the 
_ VA established research and educational programs to 
provide the environment for the residency programs. 
Magnuson realized that first-class professionals would not 
work in government hospitals unless their careers were 
protected from political interference and they were free of 
unnecessary regulation. He, the then VA Medical Director, 
Hawley, and their many friends (largely surgeons) urged 
President Truman in January 1946 to sign Publie Law 293 
which exempted physicians, dentists, and nurses from Civil 
Service rules and regulations. Immediately, 56 residents 
started work at Hines VA Hospital. Six months later, 1,500 
were on duty. This remarkable symbiotic relationship 
between the VA and the academic community has grown to 
include not only almost all of our schools of medicine (133 
VA hospitals affiliated with 103 medical schools) but also 
colleges of dentistry, nursing, pharmacy, social work, 
psychology, allied health disciplines, and medical adminis- 
tration. This development is now considered to be one of 
the three most important in this century of American 
medicine. 

Last year 650,000 patients were operated on in VA 
hospitals. They tended to be elderly, poor, and debilitated, 
many requiring long-term care. Their number is expected 
to increase during the next 20 years. The VA has made a 
substantial contribution to surgical training. Its patients 
provided experience for 70% of the surgeons practicing in 
this country who received part of their education in VA 
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hospitals. Presently, 1,715 full-time residencies in eight 
surgical specialties are concentrated in 46 of the 172 VA 
hospitals. An equal number of “part-time slots” are also 
available on rotation. Seventy-five VA hospitals depend on 
their affiliated university for surgical staff whereas 52 
medical schools need their VA service to teach surgery. 
Full-time and part-time surgical staff in the VA got to 
know each other by cooperating in studies of surgery for 
peptic ulceration, prostatic cancer, coronary artery disease, 
colon disease, esophageal varices, and adjuvant chemo- 
therapy for cancer which led to regional meetings and 
national symposiums. 

In 1964, a number of surgeons within the VA organized a 
testimonial dinner at the Clinical Congress of the Amer- 
ican College of Surgeons for their retiring director of 
surgery, Dr John A. Kennedy. This gathering generated a 
feeling that the time was right for the formation of a 
national organization outside the administrative structure 
of the VA. Organizational meetings led to the formation of 
the Association of VA Surgeons (AV AS) in 1967. Its 
purpose was the improvement of patient care, research, 
and education. Annual meetings have been held since. In 
1969, a distinguished service award was established, the 
first recipient being Dr John Paul North, an honorary 
member who followed Dr Paul Hawley as director of the 
American College of Surgeons. In 1972, an annual essay 
award was established to recognize the best paper 
submitted by a surgical resident from a VA hospital. 
AV AS membership now exceeds 300. The organization held 
its first postgraduate symposium in Nashville, Tenn in 
May 1977. Original scientific papers were presented along 
with educational reviews delivered by authorities from 
within and outside the VA. The symposium was supported 
by the VA Central Office of Surgical Service and the 
Assistant Chief Medical Director for Academic Affairs 
through their Regional Medical Educational Center at St 
Louis. Some of the papers at this symposium are published 


in this issue. 


RAYMOND C. READ, MD 
Little Rock, Ark 
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HOM, 2-99], 5-07, and 10-0m vials 


__ for treatment of 
Infections due to anaerobes’ 








and gram-negative aerobes 





with one antibiotic 


“susceptible strains of indicated organisms 


Indications: Primarily for treatment of infections due to susceptible strains of 
Pseudomonas aeruginosa, Proteus species (particularly indole-positive strains), 
and certain Escherichia coli. Clinical effectiveness has been demonstrated in the 
following infections when due to these organisms: Severe systemic infections 
and septicemia, including meningitis due to Hemophilus influenzae; genitouri- 
a tract infections including those due to We/sseria gonorrhoeae, Enterobacter, 
and Streptococcus faecalis (enterococcus); acute and chronic respiratory infec- 
tions (though clinical improvement has been shown, bacteriologic cures cannot 
be expected in patients with chronic respiratory disease and cystic fibrosis): 
soft-tissue infections. Also indicated in the following infections due to suscep- 
tible anaerobic bacteria: Septicemia; lower respiratory tract infections such as 
empyema, anaerobic pneumonitis and lung abscess: intra-abdominal infections 
such as peritonitis and intra-abdominal abscess (typically resulting from 
anaerobic organisms resident in the normal gastrointestinal tract): infections of 
the female pelvis and genital tract such as endometritis, pelvic inflammatory 
disease, pelvic abscess and salpingitis; skin and soft-tissue infections. 
Although indicated primarily in gram-negative infections, activity against gram- 
positive organisms should be kept in mind when both gram-positive and gram- 
negative organisms are isolated (see Actions). 

In infections due to certain susceptible strains of Ps. aeruginosa, clinical 
efficacy may be enhanced by combined therapy with gentamicin sulfate in full 
eae dosages (see gentamicin sulfate package insert). 

NOTE: During therapy sensitivity testing should be repeated frequently to detect 
the possible emergence of resistant organisms. 

Actions: Organisms found to be susceptible /n vitro include: GRAM-NEGATIVE 
ORGANISMS — Ps. aeruginosa, Proteus mirabilis, Pr. morgani, Pr. rettgeri, 
Pr. vulgaris, E. coli, Enterobacter spp, Salmonella spp, H. influenzae, Neisseria 
spp, Bacteroides spp, and Fusobacterium spp. 

GRAM-POSITIVE ORGANISMS — Staphylococcus aureus (non-penicillinase pro- 
ducing), Staph. albus, Diplococcus pneumoniae, beta-hemolytic streptococci, 
Str. faecalis, Clostridium spp, Peptococcus spp, and Peptostrep- 
tococcus spp. 

In vitro synergism between Geopen and gentamicin sulfate has 
been demonstrated for certain strains of Ps. aeruginosa. 

Some newly emerging pathogenic strains of Here/lea, Mima, 
Citrobacter, and Serratia have also shown Jn vitro susceptibility. 


Not stable in the presence of penicillinase. Most Klebsiella 
species are resistant. Some strains of Pseudomonas have 
developed resistance fairly rapidly. 

Contraindications: Known penicillin allergy. 

Warnings: Serious and occasional fatal hypersensitivity 
(anaphylactic) reactions have been reported in patients on 
penicillin therapy. These reactions are more apt to occur in in- 
dividuals with a history of sensitivity to multiple allergens. 
Observe patients with renal impairment for bleeding manifesta- 
tions and adhere strictly to dosage recommendations; if bleeding 
manifestations appear, discontinue antibiotic and institute ap- 
propriate therapy. 

Individuals with history of penicillin hypersensitivity reactions 
have experienced severe hypersensitivity reactions when treated 





with a cephalosporin. Before therapy with a penicillin, careful inquiry should be 
made concerning previous hypersensitivity reactions to penicillins, 
cephalosporins, and other allergens. If an allergic reaction occurs, appropriate 
therapy should be instituted and discontinuance of carbenicillin therapy 
considered, unless the infection is life threatening and only amenable to car- 
benicillin therapy. The usual agents (antihistamines, pressor amines, and corti- 
costeroids) should be readily available. 

SERIOUS ANAPHYLACTOID REACTIONS REQUIRE IMMEDIATE EMER- 
GENCY TREATMENT WITH EPINEPHRINE. OXYGEN AND INTRAVENOUS 
CORTICOSTEROIDS SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Usage in Pregnancy: Safety for use in pregnancy has not been established. 
Precautions: As with any other potent agent, it is advisable to check periodically 
for organ-system dysfunction, including renal, hepatic, and hematopoietic 
systems, during prolonged therapy. Emergence of resistant organisms, such as 
Klebsiellaspp and Serratiaspp, which may cause superinfection, should be kept in 
mind. Each gram contains 4.7 mEq sodium; in patients where sodium restriction 
IS necessary, such as cardiac patients, periodic electrolyte determinations and 
monitoring of cardiac status should be made. In a few patients receiving high 
doses, hypokalemia has been reported; periodic serum potassium determinations 
should be made and corrective measures should be implemented when necessary. 
As with any penicillin preparation, an allergic response, including anaphylaxis, 
may occur, particularly in a hypersensitive individual. Cases of gonorrhea with a 
suspected primary lesion of syphilis should have darkfield examinations before 
treatment. In all other cases where concomitant syphilis is suspected, monthly 
serological tests should be made for a minimum of 4 months. 

Intramuscular injections should be made well within the body of a relatively 
large muscle (not into the lower and mid-third of the upper ari). and aspiration 
Is necessary to help avoid inadvertent injection into a blood vessel. Intravenous 
infusion should be given as slowly as possible. Reconstituted solution should 
be discarded after 24 hours if stored at room temperature, after 72 hours if 
refrigerated. The maximum recommended dose is 40 gm per day; 
intramuscular injections should not exceed 2 gm per injection. 


Adverse Reactions: Hypersensitivity Heactions— Skin rashes, 
pruritus, urticaria, drug fever, and napa reactions. Gastro- 
intestinal Disturbances— Nausea. Hemic and Lymphatic 
Systems— Anemia, thrombocytopenia, leukopenia, neutropenia, 
and eosinophilia. Blood, Hepatic, and Renal Studies— SGOT and 
SGPT elevations have been observed, particularly in children. To 
date, no clinical manifestations of hepatic or renal disorders have 
been demonstrated. CVS—Convulsions or neuromuscular ir- 
ritability could occur with excessively high serum levels. Other— 
Pain at the site of injection, rarely accompanied by induration; in 
uremic patients receiving high doses (24 gm/day), hemorrhagic 
manifestations associated with abnormalities of coagulation 
tests, such as clotting and prothrombin time. Vein Irritation and 
Phlebitis— Particularly when undiluted solution is injected directly 
into the vein. 

How Supplied: Available in 1-gm, 2-gm, 5-gm, and 10-gm vials. 
mag prescribing or administering, see package circular 
or POR. 


ROCOGRIG Pfizer] A division of Pfizer Pharmaceuticals New York, New York 10017 


[ul 


gio y 


Ms sav the jü 

s ical school ition a p ta 

official an health " O iS 
sho t E = 

cal nation? ves ae SN acnl 


net 





Original Articles 





Endotoxin-Challenged Monkeys and Rats 


Glucocorticoid Effect on the Serotonin Level in the Blood 


Peter R. Erve, PhD; James J. Schuler, MD; William Schumer, MD 


e Studies in our laboratory with both the monkey and the rat 
showed that, after three hours of endotoxemia, there was a 
significant decrease in the number of circulating platelets, total 
hemolytic complement (CH 50 units), and blood serotonin (5-HT) 
levels. Administration of dexamethasone sodium phosphate in 
the clinical dose range at the time of endotoxin challenge 
significantly attenuated the decrease in blood 5-HT levels when 
compared to the untreated groups in both the monkey and the rat 
experiments. In the monkey, CH 50 units remained at a higher 
level when dexamethasone was administered; however, the 
difference between the treated and untreated groups was not 
statistically significant. The number of circulating white blood 
cells and platelets did not appear to be significantly altered by 
corticosteroid treatment. It is suggested that glucocorticoids 
may interfere with lipopolysaccharide-induced alterations in 
complement components or factors regulating hemostasis that 
influence platelet 5-HT release. 

(Arch Surg 113:561-564, 1978) 


N intriguing area of shock research continues to be the 
effort to define the mechanism or mechanisms 
whereby glucocorticoids confer considerable protection to 
endotoxin-challenged animals. Administration of these 
corticosteroids has been shown to stabilize hepatic lyso- 
somes in the endotoxemic state.’ It has also been shown 
that administering these agents obviates the derange- 
ments in carbohydrate metabolism observed in untreated 
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endotoxemia, thus suggesting a metabolic basis for their 
antiendotoxin action.” In addition, in vitro studies have 
shown that complement-mediated alterations in lipopoly- 
saccharide (LPS) were inhibited by glucocorticoids.’ The 
presence of glucocorticoids also greatly inhibited comple- 
ment fixation in the presence of LPS and antisera specific 
to LPS.‘ Inhibition was not seen when corticosteroids 
without glucocorticoid activity were present in the comple- 
ment fixation assay. 

In this report, results are presented that indicate that 
treatment with the potent antiendotoxin corticosteroid 
dexamethasone sodium phosphate attenuates the fall in 
the level of blood serotonin 5-hydroxytryptamine (5-HT) 
following endotoxin challenge in the monkey as well as in 
the rat. This amine is stored by circulating platelets and its 
release may contribute to the circulatory disturbances that 
arise in the course of severe endotoxemia. 


SUBJECTS AND METHODS 
Monkey Experiment 


Eighteen adult Macaca fascicularis monkeys of either sex, 
weighing from 2.3 to 4.5 kg, were fasted for 12 hours prior to the 
challenge. The monkeys were then lightly sedated with an intra- 
muscular injection of 1 mg/kg of phencyclidine hydrochloride. A 
14-gauge polyethylene catheter was inserted, under sterile condi- 
tions, into the lower abdominal aorta through a left-sided femoral 
arteriotomy. The catheter was then connected with a physiological 
pressure transducer and the blood pressure was recorded for the 
duration of the study on a blood pressure monitor. 

The monkeys were then placed in primate restraining chairs and 
left undisturbed for one to two hours, until pulse and blood 
pressure stabilized. At this time, 7 ml of arterial blood was 
withdrawn for the initial biochemical control values. This was 
immediately centrifuged and the serum isolated and frozen at —20 
C. An additional 1 ml of blood was collected in 0.2 ml of a solution 
of 15% ascorbate sodium preparatory for extraction of 5-HT, which 
was then assayed spectrofluorometrically according to the method 
of Das.* Blood was also taken for platelet and leukocyte counts and 
for estimation of total hemolytic complement (CH 50) by the 
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method of Kabat and Mayer.* Ten monkeys then received 10 mg/ 
kg of LPS through a peripheral vein. The remaining eight 
monkeys received 5 mg/kg of dexamethasone sodium phosphate 
intravenously, immediately followed by 10 mg/kg of LPS. 

In both cases, blood samples were taken at one, three, and six 
hours after injection of LPS. A preliminary study had revealed 
that a monkey died within five minutes after its mean aortic blood 
pressure dropped below 30 mm Hg; therefore, blood samples were 
drawn when any monkey's mean aortic blood pressure dropped 
below this level. Monkeys that were alive six hours after injection 
of LPS were given 60 ml of 5% dextrose in 0.9% normal saline and 
removed from the restraining chairs. Their catheters were 
removed under sterile conditions, their wounds were closed, and 
they were observed in their cages for two to three weeks. Animals 
that survived for 24 hours after challenge were counted as 
survivors. 

The endotoxin used in this study was prepared from a pure 
culture of the most predominant Gram-negative aerobic organism 
isolated from the individual monkey's own intestinal flora as 
follows: A fresh stool specimen was obtained, plated on McCon- 
key's agar, and incubated overnight. From these plates, the most 
predominant Gram-negative aerobic organism was isolated in 
pure culture by routine bacteriologic methods, grown in 9-liter 
quantities overnight, harvested by centrifugation, and washed 
three times in sterile normal saline. Endotoxin was prepared by 
the Westphal method and then lyophilized and used within two 
days of preparation.* 


Rat Experiment 


The effect of dexamethasone on blood 5-HT levels was also 
investigated in male Sprague-Dawley rats challenged with 
Escherichia coli LPS. Lipopolysaccharide was suspended in saline 
and given intraperitoneally at a dose of 2 mg/100 gm of body 
weight; the corticosteroid was dissolved in saline and administered 
intravenously at a dose of 1 mg/100 gm of body weight. In the two 
control groups of rats, one group received only saline and the other 
group was injected with dexamethasone alone. One group of LPS- 
challenged rats was given dexamethasone 15 minutes prior to 
challenge and another received dexamethasone 15 minutes after 
challenge. An initial 0.5-ml sample of blood was obtained by retro- 
orbital sinus puncture immediately prior to LPS, dexamethasone, 
or saline injections. A final blood sample was taken three hours 
later. Both blood samples were collected in 0.1 ml of 15% ascorbate 
sodium. 


RESULTS 
Monkey Experiment 


Five of the ten monkeys that received only LPS died 
within six hours after challenge. One monkey died at 12 
hours and four survived beyond the 24-hour test period; of 
these, one died at 36 hours. All eight monkeys in the group 
that received dexamethasone and LPS survived for 24 
hours, but one died before 36 hours. The metabolic findings 
of this study have been published.’ 

After three hours of endotoxemia, the average white 
blood cell counts declined in both the corticosteroid-treated 
and untreated groups (Table 1), but neither the decrease 
within each group nor the difference between the two 
groups was significant. Both groups showed a significant 
drop in the number of platelets; however, the difference 
between the groups was not significant. There was a 
significant depletion of complement three hours after 
injection of LPS. Although the total hemolytic complement 
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remained at a higher level when dexamethasone was 
administered, the difference between the two groups was 
not statistically significant. 

The mean blood 5-HT levels in the monkeys at the initial 
prechallenge mean value sampling and at three hours after 
challenge are shown in Table 1 and also plotted in the 
Figure. The initial mean values of the two groups were not 
statistically significant. However, at three hours after 
challenge, the means of the untreated group were signifi- 
cantly below those of the corticosteroid-treated group. 
Both groups showed a significant depletion of blood 5-HT 
levels between the initial and first- or third-hour values. 

Three hours after challenge, the mean percent of blood 5- 
HT remaining in the untreated group of rats was 62%, 
whereas that of the corticosteroid-treated group was 86%. 
These results reveal that the administration of dexameth- 
asone at the time of the endotoxin challenge maintained 
blood 5-HT levels signifieantly above those seen in 
untreated endotoxemic monkeys. 


Rat Experiment 


Table 2 shows the results when rats were administered 
dexamethasone minutes before and after endotoxin chal- 
lenge. As shown in the monkey experiment, dexametha- 
sone treatment did not prevent endotoxin-induced deple- 
tion of blood 5-HT, but the extent of the depletion was 
significantly less than that seen in the untreated rats. 


COMMENT 


When Gram-negative enteric bacteria invade the 
vascular system, a variety of pathophysiological states can 
arise, including disseminated intravascular coagulation, 
excessive capillary permeability, low tissue perfusion, and 
tissue hypoxia. Collectively, these physiologie derange- 
ments can eventuate circulatory and metabolic dysfunc- 
tions that are incompatible with survival of the host. A 
substantial body of evidence indicates that endotoxicity is 
inherent in the LPS component of the microbial cell wall. 
Recent work indicates that the lipid A fraction of LPS is 
the toxic principle.* Lipopolysaccharide appears to derive 
its biological activity in part by interacting with humoral 
effector systems. Interaction with the Hageman factor has 
been implicated. This could explain the severe hemostatic 
derangements that frequently occur in endotoxemia, since 
the Hageman factor is instrumental in triggering the 
intrinsic pathway of coagulation.’ There is also evidence 
that LPS can activate the complement system, either 
through LPS-immune complexes or through interactions 
with properdin factors.'^'' In either event, split products 
that have biological activity are generated in the course of 
complement activation. These products can alter the micro- 
circulation. It has also been reported that Gram-negative 
bacteria, or LPS, alters the physiologic status of circulating 
leukocytes and platelets. These formed elements of the 
blood contain several vasoactive amines and other reactive 
substances such as lysosomal hydrolases, cationic proteins, 
and prostaglandins that, if released in an unbridled 
fashion, could function in the guise of endogenous "shock 
toxins.” ™ 
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Effect of dexamethasone sodium 
phosphate on blood serotonin (5- 
HT) in lipopolysaccharide (LPS)- 
challenged monkeys. 


Blood 5-HT (ug/ml) 


1 
Hours After Injection 





Table 1.—Effect of Dexamethasone Sodium Phosphate on Blood Indices After Endotoxin Challenge in Monkeys* 



















Total Hemolytic Serotonin, ug /ml 
WBCs/cu mm Platelets /Cu mm Complement, Units of Whole Blood 
Untreated 
Initial 16.7 + 2.3 391.0 + 20.0 30.5 + 3.5 1.78 + 0.28 
3-hr 9.3 + 1.5 303.0 + 28.01 8.4 + 1.77 1.10 + 0.247 
Initial minus final value, % 57 he df 28 62 
Treated ' 
Initial 17.3 + 1.6 436.0 + 45.0 38.0 + 4.7 1.94 + 0.52 
3-hr 15.7 + 3.5 274.0 + 41.01 14.0 + 2.41 1.67 + 0.3611 
Initial minus final value, % 91 63 37 86 













*Values represent mean + SD. 
TP < .05 (three-hour mean value compared with the initial mean value as evaluated by Student's t test for paired data). 
IP < .05 (mean difference compared with the lipopolysaccharide group mean difference as evaluated by student's t test for unpaired data). 









Table 2.—Effect of Dexamethasone Sodium Phosphate Administration on Blood Serotonin Levels in the Endotoxified Rat* 


Serotonin, ug /ml of Whole Blood 
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Initial Challenge Final Value, % 
15 min before dexamethasone (N = 12) 1.78 + 0.23 1.04 + 0.117 58 
15 min after dexamethasone (N = 12) 1.59 + 0.17 0.98 + 0.147 62 
Dexamethasone (N = 8) 2.04 + 0.21 1.96 + 0.22 96 
*Values represent mean + SE. MS. N 
TP — .05 (three-hour mean value compared with the initial mean value as evaluated by Student's t test for paired data). . `i J a AN 
IP < .05 (mean difference compared with the control group mean difference as evaluated by Student's t test for unpair ata) T T e ; 
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The results of this study indicate that one effect of 
administering glucocorticoids at the time of endotoxin 
challenge was to lessen the extent of depletion of blood 5- 
HT levels. The effect was more pronounced in the rat than 
in the monkey. This difference in response could reflect 
varianees in the dose of endotoxin employed. In the 
monkey experiment, the challenging dose was equivalent 
to 10 mg/kg, whereas in the rat, the dose was 20 mg/kg. 
Latour and Leger’ reported that administration of dexa- 
methasone sodium phosphate at a dose of 1 mg/kg reduced 
the extent of the depletion of blood 5-HT levels observed in 
untreated, endointoxified rats challenged with 1.6 mg of 
lipopolysaecharide per kilogram of body weight. These 
authors also found that pretreatment with dexamethasone 
three hours prior to endotoxin challenge effectively 
prevented utilization of the Hageman factor, loss of 
platelet procoagulant activity, utilization of the Hageman 
factor, loss of platelet procoagulant activity, utilization of 
plasmin, and prevented thrombocytopenia as well as blood 
5-HT depletion. They suggest that glucocorticoids may 
interfere in vivo with the mechanism for activation of the 
Hageman factor and the availability of platelet procoagu- 
lant activity following endointoxication. This, in turn, 
would prevent thrombin formation, thereby impeding the 
platelet aggregation and the release reaction normally 
triggered in severe endotoxemia. Since the release reaction 
accompanies aggregation, one notable effect of dexameth- 
asone treatment would be the reduction in platelet 5-HT 
liberation, which is suspected of inducing circulating 
disturbances in endotoxemia. 

The manner in which LPS interacts with platelets to 
effect the release reaction has been extensively investi- 
gated and the findings have recently been reviewed." 
Considerable differences in platelet interactions prevail in 
various species. Rabbit platelets interact directly with LPS 
under the influence of calcium ions and a plasma cofactor, 
causing the release of 5-HT. Attempts to determine 
whether endotoxin in conjunction with properdin factors 
could induce the release of 5-HT from human platelets in 
vitro proved unrewarding. It was suggested that, in vivo, 
human platelets may be subject to other releasing factors 
generated by circulating endotoxin. 

There is evidence for a complement-dependent interac- 
tion between LPS and platelets, since LPS-induced altera- 
tion of platelets is abolished in the presence of complement 
inhibitors." Both the third and fifth components are 
consumed in Gram-negative bacteremia, and this suggests 
that split products generated from these components may 
have a role in platelet 5-HT release.'* Glucocorticoids may 
affect the release reaction by interfering with the genera- 
tion of split produets or their interaction with platelets. 
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Added credence for this conjecture comes from a recent 
report that glucocorticoids interfere with a complement- 
dependent production of a neutropenia-inducing factor.'* 
In the monkey experiment, total hemolytic complement 
decreased less in the dexamethasone-treated group than in . 
the untreated group. However, the mean difference 
between the two groups was not statistically significant. 
We are at present determining whether the titer of C3 is 
maintained in corticosteroid-treated animals when these 
are challenged with LPS. 


Nonproprietary Name and 
Trademark of Drug 


Phencyclidine hydrochloride—Sernylan. 
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Intravenous Cholangiography 


in the Diagnosis of Acute Cholecystitis 


Lawrence Y. Cheung, MD, Frederic C. Chang, MD 


e We reviewed our experience with intravenous cholangiog- 
raphy in the evaluation of 70 patients with suspected acute 
cholecystitis. Twenty-one of these patients had visualization of 
the biliary ducts without opacification of the gallbladder, a 
roentgenographic finding that was considered diagnostic of 
acute cholecystitis. Twenty of the 21 patients were noted to have 
acute cholecystitis during exploratory laparotomy. The remain- 
ing patient had a normal gallbladder, but was found to have a 
liver abscess. Opacification of the gallbladder with evidence of 
gallstones was found in eight patients; all had acute cholecysti- 
tis. Visualization of the gallbladder without gallstones was found 
in 22 patients, revealing no acute cholecystitis in this group. 
Many of these patients were admitted to the hospital with a 
primary diagnosis of acute cholecystitis and were spared an 
unnecessary surgical exploration. Nineteen patients had nonvi- 
sualization of the gallbladder and biliary ducts. This roentgeno- 
graphic finding may be caused by acute intra-abdominal condi- 
tions other than cholecystitis and caution is warranted in its 
interpretation. This test has been found to be a reliable adjunct in 
the work-up of patients with suspected acute cholecystitis. 

(Arch Surg 113:568-570, 1978) 
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(o exists concerning the value of intravenous 

cholangiography in the diagnosis of acute cholecysti- 
tis. The main reservation about the usefulness of this 
radiologic examination is the belief that visualization is 
inconsistent and unreliable. In a prospective study of 31 
patients' we have found that intravenous cholangiography 
was a reliable test to confirm or exclude the diagnosis of 
acute cholecystitis, if certain pitfalls in the technique and 
evaluation of the radiologic films were avoided. Since then, 
we have used intravenous cholangiography as a diagnostic 
adjunet in selected patients with suspected acute cholecys- 
titis. In most patients, the results of the studies were 
essential in the decisions regarding treatment. This study 
was designed to review our experience with emergency 
intravenous cholangiography in patients with suspected 
acute cholecystitis. 


SUBJECTS AND METHODS 


Intravenous cholangiography was performed in 70 patients 
admitted to the surgical services at the University of Utah Medical 
Center and Veterans Administration Hospital at Salt Lake City 
from January 1969 to June 1975 with right-sided upper abdominal 
pain and tenderness and a differential diagnosis that included 
acute cholecystitis. The 31 patients reported previously' were also 
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Results of Intravenous Cholangiography in Patients With Suspected Acute Cholecystitis 


No. of Patients 





Ducts only 21 
Gallbladder with or without ducts 
With gallstones 8 
Without gallstones 22 
Nonvisualization (gallbladder & 
ducts) 19 


*This patient had an intrahepatic abscess with unknown primary source. 


included in this study. In all patients, early surgical intervention 
was considered if the radiologie examination confirmed the diag- 
nosis of acute cholecystitis. The study was not performed if the 
patient was jaundiced or if the bilirubin level was over 3 mg/100 
ml. During the first 24 hours after admission, the patient was 
taken to the radiology department, where a test dose of 52% 
iodipamide methylglucamine (Cholografin) was given. If the 
patient did not have an adverse reaction, then 20 ml of iodipamide 
methylglucamine were injected intravenously over a period of five 
to ten minutes. Roentgenograms were then taken at ten-minute 
intervals during the first hour. If the films showed visualization of 
both the ductal system and the gallbladder during this time, the 
test was then terminated. If the visualization was incomplete, 
additional roentgenograms were taken at four and 24 hours. 
Occasionally, laminagrams were taken. 

Essential radiologic findings in our final diagnoses can be 
grouped into three patterns. Pattern one is opacification of biliary 
duets and failure of gallbladder visualization. The failure to 
visualize the gallbladder after 24 hours implies the obstruction of 
the cystic duct and is diagnostic of acute cholecystitis. Pattern two 
is the opacification of the gallbladder, with or without visualiza- 
tion of the ducts. The visualization of the gallbladder indicates 
that the cystie duct is patent and therefore, the diagnosis of acute 
cholecystitis is unlikely. However, it does not exclude the possi- 
bility that the patient may have had an episode of cystic duct 
obstruction secondary to impaction of a stone within the duet that 
was resolved before the study of intravenous cholangiography. In 
occasional patients, the gallbladder is visualized with filling 
defects suggestive of gallstones. 

Pattern three shows no opacification of the gallbladder and 
biliary ducts. This nonvisualization of both the gallbladder and 
ducts may be a result of acute cholecystitis or other acute intra- 
abdominal diseases and therefore, is not diagnostic for acute 
cholecystitis. The final results of the radiologic studies were then 
compared with the surgical specimen or the follow-up oral chole- 
cystograms if surgical intervention did not occur. The diagnosis of 
acute cholecystitis was confirmed if there were gross and micro- 
scopic findings of acute inflammation of the gallbladder. The 
gross appearance of the gallbladder included erythema, edema, 
and distention. The histologic changes in the mucosa and 
underlying fibromuscular layers ranged from acute inflammation 
with infiltration of polymorphonuclear leukocytes to necrosis of 
the gallbladder wall. 


RESULTS 


Visualization of the gallbladder or the biliary duct 
occurred in 51 patients (73%), as shown in the Table. 
Twenty-one patients had visualization of the ducts without 
opacification of the gallbladder after 24 hours. All under- 
went exploratory laparotomy. Twenty patients were found 
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Cholecystitis 
20 1" 
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to have acute cholecystitis and cholecystectomy was 
performed. The remaining patient was found to have a 
normal gallbladder and had a solitary, pyogenic liver 
abscess that was drained surgically. The primary source of 
the liver abscess was unknown. 

The gallbladder was visualized in 30 patients. Twenty- 
five of the 30 patients had concomitant visualization of the 
biliary ducts; of these 30 patients, 22 had normal visualiza- 
tion of the gallbladder without gallstones. The final diag- 
noses in these 22 patients were as follows: 


No. of 
Patients 
Pancreatitis 
Acute appendicitis 
Duodenal ulcer 
Marginal ulcer 
Carcinoma of the colon (obstruction) 
Viral hepatitis 
Pulmonary infarction 
Diverticulitis 
Pyelonephritis 
Cholelithiasis 
Unknown 9t 
*Follow-up oral cholecystograms after the acute episode showed 
gallstones that were not seen in intravenous cholangiograms. 
fAcute symptoms resolved spontaneously and follow-up oral 
cholecystograms were normal. 


MÀ pd pd RA RÀ RÀ RA D2 C2 
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The remaining eight patients had visualization of the 
gallbladder with gallstones. All were found to have acute 
cholecystitis and underwent cholecystectomy. 

Nonvisualization of the ductal system and gallbladder 
occurred in 19 patients. Fifteen of the 19 patients under- 
went surgical exploration and all had acute cholecystitis. 
The remaining four patients underwent further work-ups. 
The final diagnosis was pancreatitis in one patient and 
right lower lobe pneumonia in another. The third patient 
underwent follow-up oral cholecystograms after the acute 
episode and was found to have cholelithiasis. Cholecystec- 
tomy was performed electively on this patient. The diag- 
nosis in the remaining patient was unknown. 

A serious complication was noted in one patient. A 79- 
year-old man was extremely dehydrated and was slightly 
hypotensive on admission. Acute renal failure developed 
several hours following intravenous cholangiography, a 
complication that has been reported previously. This 
patient’s renal function returned to normal within one 
week. No renal dialysis was required during this period. 
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COMMENT 


Acute cholecystitis is most often preceded by cystic duct 
obstruction, usually secondary to impaction of a stone 
within the duct. This is the pathologic basis for intravenous 
cholangiography that permits visualization of the ductal 
system without opacification of the gallbladder. In our 
study, 20 of the 21 patients with this roentgenographic 
finding were confirmed to have acute cholecystitis during 
exploratory laparotomy.*' The remaining patient was 
considered to have a false-positive radiologic finding. He 
had a liver abscess. Operative cholangiograms in this 
patient revealed normal gallbladder, biliary ducts, and a 
patent cystic duct. It was not known why the gallbladder 
did not visualize up to 24 hours in this patient. 

Visualization of the gallbladder without stones indicates 
the patency of the cystic duct. This finding usually 
excludes the diagnosis of acute cholecystitis. The result of 
our study supports the reliability of this normal finding. 
Many of the 22 patients who had this radiologic finding 
were admitted to the hospital with a primary diagnosis of 
acute cholecystitis and were spared an unnecessary 
surgical procedure when this primary diagnosis was 
excluded by this finding. 

In occasional patients, the gallbladder may be visualized 
with gallstones. Radiologically, this is not diagnostic of 
acute cholecystitis, since the cystic duct is patent, but it 
does not exclude the possibility that the patient has had an 
episode of cystic duct obstruction and that the stone was 






passed or dislodged before the injection of the dye. The 
presence of gallstones on intravenous cholangiograms in 
patients with suggestive symptoms and signs certainly 
supports the diagnosis of acute cholecystitis. The observa- 
tion that all eight patients within this group in our study 
were found to have acute cholecystitis supports this 
assumption. 

The following technical points are important in order to 
avoid the false-positive or false-negative results: 

l. Delayed films up to four or even 24 hours are neces- 
sary if the gallbladder does not visualize early. Over 10% of 
our patients had visualization of the gallbladder only on 
four hour x-ray films, or even 24-hour films. 

2. Occasionally, the renal pelvis and ureter will contain 
sufficient dye to visualize. This occurs because approxi- 
mately 10% of the contrast medium is excreted through the 
kidney.* These structures should not be confused with the 
biliary system. 

3. Intravenous cholangiography should be nested 
early, since visualization of the biliary system is more 
likely to occur earlier in the course of the patient's 
disease. 

4. The opacifieation of gallbladder in intravenous 
cholangiograms only indicates that the cystic duct is patent 
at the time of the study. The concentration of the dye 
within the gallbladder is often inadequate to exclude the 
presence of more gallstones. In such patients, a follow-up 
oral cholecystography after the acute episode is necessary 
to confirm or exclude the diagnosis of cholelithiasis. 


References 


1. Chang FC: Intravenous cholangiography in the diagnosis of acute 
cholecystitis. Am J Surg 120:567-569, 1970. 

2. Craft IL, Swales JD: Renal failure after cholangiography. Br Med J 
2:736-788, 1967. 

3. Thorpe CD, Olsen WR, Fischer H, et al: Emergency intravenous 
cholangiography in patients with acute abdominal pain. Am J Surg 125:46- 
50, 1973. 

4. Sparkman R, Ellis PR: Intravenous cholecyst-cholangiography in 
emergency abdominal diagnosis. Ann Surg 143:416-421, 1956. 


5. Jordan P: Use of intravenous cholangiography in the diagnosis of acute 
conditions of the abdomen. Surg Gynecol Obstet 102:218-226, 1956. 

6. Johnson HC, McLauren JR, Weens HS: Intravenous cholangiography 
in the differential diagnosis of acute cholecystitis. Radiology 74:790-797, 
1960. 

7. Harrington OB, Beall AC Jr, Noon G, et al: Intravenous cholangiog- 
raphy in acute cholecystitis. Arch Surg 88:585-589, 1964. 

8. Osser H, Frommhold W: Cholegraphy. Acta Radiol 43:355-368, 1955. 


New Requirement for Authors 


Congress recently passed The Copyright Revision Act of 1976, effective Jan 1, 1978, 
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submitted for publication. 
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Summary of Prescribing Information 


WARNINGS 
Patients treated with Nebcin should be under close clinical observation, 
because tobramycin and other aminoglycoside antibiotics have an inher- 
ent potential for causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impair- 
ment may develop if patients have preexisting renal damage and if Nebcin 
is administered for longer periods or in higher doses than those 
recommended. 

Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function 
should be closely monitored in patients with known or suspected renal 
impairment and also in those whose renal function is initially normal but 
who develop signs of renal dysfunction during therapy. Such impairment 
may be characterized by cylindruria, oliguria, proteinuria, or evidence of 
nitrogen retention (increasing BUN, NPN, or creatinine). Evidence of 
impairment in renal, vestibular, or auditory function requires discontinua- 
tion of the drug or dosage adjustment. 

Nebcin should be used with caution in premature and neonatal infants 
because of their renal immaturity and the resulting prolongation of serum 
half-life of the drug. 

In the case of overdosage or toxic reactions, peritoneal dialysis or hemo- 
dialysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and 
prolonged concentrations above 12 mcg. /ml. should be avoided. Urine 
should be examined for increased excretion of protein, cells, and casts. 

Concurrent and sequential use of other neurotoxic and/or nephrotoxic 
antibiotics, particularly streptomycin, neomycin, kanamycin, gentamicin, 
cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
mycin, should be avoided. 

Nebcin should not be given concurrently with potent diuretics. Some 
diuretics themselves cause ototoxicity, and intravenously administered 
diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
tions in serum and tissue. 

Usage in Pregnancy— Safety of this product for use during pregnancy 
has not been established. 


Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
group, is derived from the actinomycete Streptomyces tenebrarius. Nebcin Injec- 
tion isa clear and colorless sterile aqueous solution for parenteral administra- 
tion. Itis stable and requires no refrigeration. 

Indications and Usage: Nebcin is indicated for the treatment of serious infections 
caused by susceptible strains of the following microorganisms: Pseudomonas 
aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole-negative), 
Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter sp., and staphy- 
lococci, including Staphylococcus aureus (coagulase-positive and 
coagulase-negative). 

Nebcin is indicated in the treatment of septicemia; central-nervous-system 
infections, including meningitis; neonatal sepsis; serious lower respiratory infec- 
tions; gastrointestinal infections, including peritonitis; and serious skin, bone, 
and soft-tissue infections, including burns, caused by the susceptible organisms 
listed above. Clinical studies have shown Nebcin also to be effective in serious 
complicated and recurrent urinary tract infections due to these organisms. 
Aminoglycosides, including Nebcin, are not indicated in uncomplicated initial 
episodes of urinary tract infections unless the causative organisms are not 
susceptible to antibiotics having less potential toxicity. Nebcin may be considered 
in serious staphylococcal infections when penicillin or other potentially less toxic 
drugs are contraindicated and when bacterial susceptibility testing and clinical 
judgment indicate its use. 

Bacterial cultures should be obtained prior to and during treatment to isolate 
and identify etiologic organisms and to test their susceptibility to tobramycin. If 
susceptibility tests show that the causative organisms are resistant to tobramy- 
cin, other appropriate therapy should be instituted. In patients in whom gram- 
negative septicemia, neonatal sepsis, or meningitis is suspected, including those 
in whom concurrent therapy with a penicillin or cephalosporin and an aminogly- 
coside may be indicated, treatment with Nebcin may be initiated before the 
results of susceptibility studies are obtained. The decision to continue therapy 
with Nebcin should be based on the results of susceptibility studies, the 
severity of the infection, and the important additional concepts discussed in the 
WARNINGS box above. 

Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
to its use. 

Warnings: See WARNINGS box above. 

Precautions: Specimens should be collected during therapy for examination, as 
recommended in the WARNINGS box. 

Neuromuscular blockade and respiratory paralysis have been reported in cats 
receiving very high doses of tobramycin (40 mg./Kg.). The possibility that 
prolonged or secondary apnea may occur should be considered if tobramycin is 
administered to anesthetized patients who are also receiving neuromuscular 
blocking agents, such as succinylcholine or tubocurarine. 
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Adverse Reactions: Nephrotoxicity—Renal function changes, as shown by rising 
BUN, NPN, and serum creatinine and by oliguria, cylindruria, and increased 
proteinuria, nave been reported, especially in patients with a history of renal 
impairment who are treated for longer periods or with higher doses than those 
recommended. 

Neurotoxicity—Adverse effects on both the vestibular and auditory branches 
of the eighth nerve have been noted, especially in patients receiving high doses o1 
prolonged therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the 
ears, and hearing loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function 
who do not receive Nebcin in higher doses or for longer periods of time than 
those recommended. 

Other reported adverse reactions possibly related to Nebcin include increased 
serum transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, 
granulocytopenia, and thrombocytopenia; and fever, rash, itching, urticaria, 
nausea, vomiting, headache, and lethargy. 

Suggested Dosage Guides—I.M./I.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal function)— 

3 mg./Kg./day administered in three equal doses every eight hours. In life- 

threatening situations, the dosage may be increased up to 5 mg. /Kg./day 

administered in three or four equal doses. This dosage should be reduced to 

3 mg./Kg./day as soon asclinically indicated. (Refer to Table 1 for 

dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function) — 

Up to 4 mg./Kg./day may be given in two equal doses every twelve hours. 
Dosage guidelines for adult or pediatric patients with reduced renal function— 

After a loading dose of 1 mg./Kg., subsequent dosage must be adjusted either 

with reduced doses at eight-hour intervals or with normal doses at prolonged 

intervals. To determine the reduced dose at eight-hour intervals, see the conve! 
ient nomogram in the package literature.* To calculate normal dosage at 
prolonged intervals (if the creatinine clearance rate is not available and the 
patient's condition is stable), the following formula may be used: 

l mg./Kg.q.(6 x serum creatinine) h. 

Neither regimen should be used when dialysis is being performed. 

I.V. Administration— The usual volume of diluent for adults is 50 to 100 ml. For 
children, the volume of diluent should be proportionately less than for adults. 
The diluted solution usually should be infused over a period of twenty to sixty 
minutes. 


*An alternate rough guide for determining reduced dosage at eight-hour intervals(for patients 
whose steady state serum creatinine values are known) is to divide the normally recommended 
dose by the patient's serum creatinine. 


Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 


Maximum Dose for Life- 
Threatening Infections 


Usual Dose for 
Serious Infections 


For Patient (Reduce as soon as possible) 
Weighing 1 mg./Kg.q.8h. 1.66 mg./Kg.q.8h. 
Kg. Lb. (Total, 3 mg./Kg./day) (Total, 5 mg./Kg./day) 
mg. /dose ml./dose* 
q. 8h. 
120 264 120 mg. 3 "m. 
11577253 115 mg. 2.9 ml. 
110 242 110 mg. 2.75 ml. 
105 231 105 mg. 2.6 ml. 
100 220 100 mg. 2.5 ml. 
95 209 95 mg. 2.4 ml. 
90 198 90 mg. 2.25 ml. 
85 187 85 mg. 2.1 mi. 
80 176 80 mg. 2 qm 
75. "165 75 mg. 1[.9 ml. 
70 — 158 70 mg. 1.75 ml. 
65 143 65 mg. 1.6 ml. 
60 132 60 mg. 1.5 ml. 
58 o d21 55 mg. 1.4 ml. 
50 110 50 mg. 1.25 ml. 
45 99 45 mg. 1.1 ml. 


40 mg. l]- rl. 





tApplicable to all product forms except Nebcin. Pediatric, Injection (see How Supplied). 


How Supplied: Ampoules Nebcin'* (tobramycin sulfate, Lilly) Injection, 80 mg. 
(equivalent to tobramycin) per 2 ml., 2 ml., rubber-stoppered. 

Ampoules Nebcin, Pediatric, Injection, 20 mg. (equivalent to tobramycin) per 2 
mli., 2 ml., rubber-stoppered. 

Hyporets® (disposable syringes, Lilly) Nebcin Injection, 60 mg. (equivalent to 
tobramycin) per 1.5 ml., 1.5 ml., and 80 mg. (equivalent to tobramycin) per 2 
ml., 2 ml., in packages of 24. 

Each ml. also contains 5 mg. phenol as a preservative, 3.2 mg. sodium bisul- 
fite, O.1 mg. edetate disodium, and water for injection, q.s. Sulfuric acid and/or 
sodium hydroxide may have been added to adjust the pH. [0304768] 
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With Cephalic Venous Hypertension 


Donald G. MeQuarrie, MD; Mare Mayberg; Mark Ferguson; Alan Shons, MD 


* A laboratory model was developed in the dog to quantitate 
the effects 5f cerebral venous hypertension on inappropriate 
antidiuretic hormone (ADH) secretion. When cerebral venous 
pressure was abruptly increased during continuous water load- 
ing, there was a sharp rise in urine osmolality within 30 minutes. 
Urine osmolality continued to increase during, and ten minutes 
after, the period of hypertension. On lowering cerebral venous 
pressure, the osmolality returned to baseline within 60 minutes. 
The effects could be extended for at least three hours and 
presumably longer. A 5096 response threshold for this ADH effect 
occurred at a cerebral venous pressure between 18 and 19 cm of 
water. The effect correlated with plasma ADH levels. The study 
paralled documented clinical observations. The results are 
discussed in light of the recognition and management of surgical 
states where increased cerebral venous pressure might produce 
a severe antidiuretic effect. 

(Arch Surg 113:573-580, 1978) 


fea frequently encounter hyponatremic states in 
patients who exhibit the physiologie paradox of 
expanded extracellular fluid volume in the face of an 
inability to excrete sodium and water normally. Pain, 
surgical procedures, and induction of general anesthesia 
are recognized triggers of antidiuretic hormone (ADH) 
release." More perplexing causes of inappropriate secre- 
tion of ADH have been reported in the literature for 
various problems commonly seen by surgeons. These condi- 
tions include subdural hematoma,’ obstruction of ventricu- 
loatrial shunts,‘ bronchiogenie carcinoma,’ diffuse head 
trauma,’ and superior vena cava obstruction.’ 

Because there was clinical evidence for impaired free 
water clearance in patients with superior eaval obstruction 
as well as in patients having undergone simultaneous 
bilateral neck dissections, we made some more detailed 
clinieal observations in patients with cerebral venous 
vascular hypertension. Typical serum and urine values of 
three patients with superior vena cava obstruction 
syndrome are shown in Table 1. These three patients 
maintained a continuously elevated urine osmolality in the 
presence of low or normal serum osmolality. In two 
patients, free water clearance increased with x-ray treat- 
ment of :he obstructing tumor. It suggests that the 
increased cerebral venous pressure from jugular or 
superior caval obstruction may be contributing to inappro- 
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priate ADH secretion in some way. In the patients in Table 
1, it was impossible to determine whether high urinary 
solute load, increased cerebral pressure, secretion of ADH- 
like substances by the tumor, or all these factors were 
involved in the apparent ADH effect. 

Where the cerebral venous pressure is abruptly 
inereased by bilaterally ligating both the external and 
internal jugular veins, an opportunity exists to measure 
the changes after a maneuver that has a precise time of 
onset in a hydrated patient. The clinical course of one such 
patient is illustrated in Fig 1. The retention of water and 
consequent dilutional hyponatremia is apparent. It was 
observed in this early patient and subsequent cases that 
the ADH effect ended abruptly with the rapid loss of 


clinically apparent scleral venous vascular congestion. 


When one expects a strong ADH effect, management 
can be improved. Reduced free water clearance cannot be 
totally avoided if cerebral venous pressure is increased. 
Figure 2 shows the data from two patients who underwent 
bilateral neck dissection in whom the cerebral venous 
pressures are temporally related to urine osmolality 
changes during operation. Superior caval syndrome and 
bilateral neck dissection are dramatic examples. Surgically, 
one does encounter similarly elevated cerebral venous 
pressures in patients placed in steep head-down positions, 
with tricuspid insufficiency, constrictive pericarditis, ete. 

These more casual clinical observations prompted a 
systematic study specifically relating the effects of 
increased cerebral venous pressure to free water clearance. 
One reason for the lack of data has been the lack of a 
suitable laboratory model having restricted venous collat- 
erals similar to those in the human. Increased intracranial 
pressure following unilateral or bilateral radical neck 
dissection** is well known. Some authors attribute these 
pressure rises to anomalies in the venous return from the 
brain," while others consider the pressure increases of 
venous outflow restriction to be a normal result of the 


Table 1.—Superior Vena Caval Obstruction due to 


Thoracic Tumor: Range of Values While the Superior 
Vena Cava was Obstructed* 





Serum Osmolality, Urine Osmolality, 
Patient mOsm /liter} mOsm /liter 


1 283-290 810-1036 
2 285-296 743-788 
3 283-294 530-726 


*In all three patients, the lowest serum osmolality was obtained on 
admission or the first day of treatment. Patients 1 and 2 had lymphoma. 
Patient 3 had advanced lung carcinoma (squamous cell). 

The lowest serum osmolality was always seen early, while cerebral 
congestion was present. 
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Fig 1.—Top and bottom, data on patient undergoing simultaneous bilateral neck dissection in treatment of carcinoma of tongue 
with bilateral neck metastasis. In face of relatively normal postoperative fluid intake, he vigorously retained water. Urine became 
hyperconcentrated and extracellular fluid became hypo-osmolar (255 mOsm/liter) and hyponatremic (123 mEq/liter). He 
became understandably water-intoxicated on second postoperative day. Marked antidiuresis persisted for one week. Water 
restriction was instituted. Resolution of antidiuresis was linked with resolution of some observable scleral venous 
congestion. 
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Fig 2.—Top and bottom, Urine and serum osmolalities in two additional patients undergoing simultaneous bilateral 
neck dissection for oral squamous cell cancer. Note that onset of antidiuresis occurred shortly following ligation of 
second internal jugular vein and consequent increase in cerebral venous pressure above 20 cm saline. Hypo- 
osmolality of serum and dilutional hyponatremia were prevented by rigid control of water administration. 


procedure." "° Because cerebral venous collateral requires 
several days to develop after internal jugular ligation, the 
consequent congestion poses treatment problems in 
humans." We have not been able to produce a cerebral 
venous pressure rise by ligating the cervical jugular system 
in dogs, pigs, or rabbits. The purpose of the present 
experiments was to devise a laboratory model suitable for 
the investigation of cerebral venous hypertension. This 
model would then be used to quantitate the effects of 
cerebral venous hypertension on free water clearance in 
the water loaded animal. 
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SUBJECTS AND METHODS 


Various operative methods of producing cerebral venous hyper- 
tension in dogs were attempted. Extended transcervical venous 
ligation procedures with and without extradural venous occlusion 
were ineffective. The technique of transvenous balloon occlusion 
was simple, easily controlled, and involved a minimum of 
surgery. 

Male mongrel dogs weighing 12 to 18 kg were used in the study. 
The dogs were anesthetized with pentobarbital sodium and main- 
tained on positive-pressure respirators delivering room air. Five 
thousand units of heparin sodium were administered following the 
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Fig 3.—Position of balloon occlusion of dogs’ precava to produce 
cerebral venous hypertension. 


implantation of catheters. 

Via a small right jugular cutdown, a 15-gauge polyethylene 
catheter was inserted into the right external jugular vein, 
extending upward to the level of its formation from the external 
and internal maxillary veins. This catheter was connected to a 
pressure transducer (calibrated at 0 and 20 cm of water). Pressures 
were monitored continuously on a dual channel strip chart 
recorder. 

A 14 F catheter was inserted caudad into the right external 
jugular vein descending in the precava (cranial vena cava) to a 
point 2 cm above the right atrium. Increments in cerebral venous 
pressure could be produced by adjusting the balloon volume to 
occlude the cranial vena cava. The anatomic location for the dogs is 
shown in Fig 3. 

Water diuresis was established and maintained in all dogs by 
infusing 5% dextrose in water through a femoral vein catheter at a 
constant rate (12.5 ml/kg/hr). Periodic blood samples were 
obtained via the femoral catheter and centrifuged immediately. 
Urine was collected from a catheter inserted through the urethra 
into the bladder. Plasma and urine osmolality analyses were 
performed on 2 ml samples on an osmometer calibrated at 100, 500, 
1,100, and 1,500 mOsm/kg. 

In study 1, a short-term cerebral venous hypertension was 
produced in ten dogs for 60 minutes. Ten paired, matched dogs 
were studied simultaneously, undergoing identical operative 
vascular catheterization, anesthesia, intravenous infusion rates, 
and blood and urine sampling. In the ten experimental dogs, 
venous hypertension was not produced until the experimental dog 
and the matched control dog established a water diuresis with 
urine osmolality below 150 mOsm/kg. During the pressure-study 
period, the cerebral venous pressure was maintained at 25 to 35 cm 
of water by occasional adjustments of balloon volume. All dogs 
were monitored for a minimum of one hour before and after the 
period of cerebral venous hypertension. 

The purpose of study 2 was to see if the changes observed in 
study 1 were durable over a longer period of time. Cerebral 
hypertension was produced in ten dogs for a period of 180 minutes. 
All other procedures were the same, except that matched controls 
were not employed in this part of the experiment. 

In study 3, data from the 30 dogs in studies 1 and 2 and from 11 
additional dogs were analyzed on a pressure-effect curve to 
attempt to determine a response threshold. The procedures for the 
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11 additional dogs were similar to those employed in study 1, but 
pressure increases were limited to various incremental pressures 
in the range of 10 to 25 em of water. An additional study (4) was 
done with three dogs in which the caval balloon was intermittently 
inflated for short periods over 60 minutes to stretch the caval wall 
and tug on the atrium without raising cerebral venous pressure. 

In preliminary experiments, five dogs had central arterial 
catheters placed to monitor cardiac output every five minutes by 
the pulse-pressure method (computer calculated). Measurements 
were done before, during, and after one hour of balloon occlusion. 
A previous study has discussed the levels of accuracy and limits of 
the pulse pressure technique for short-term studies in dogs 
relative to the usual dye-dilution techniques.'* For studies 1 and 2, 
the arginine vasopressin levels were measured by radioimmu- 
noassay on plasma samples kept frozen until analysis. The 
techniques for plasma were based on procedures previously 
reported." 


RESULTS 


Figure 4 shows the mean urine/plasma osmolality ratio 
(Ujsm/Posm) as a function of time for the ten experimental 
dogs and their paired controls in study 1. The urine/plasma 
osmolality ratio was utilized for the ordinate values to 
correct for the decrease in plasma osmolality with water 
loading. The balloon occlusion increased the cerebral 
venous pressure from a baseline mean of 9.1 cm of water 
(SD, 2.2) to a mean of 28.0 cm of water (SD, 3.2), where it 
was maintained for 60 minutes. Eight experimental dogs 
demonstrated a considerable increase in the U,,,,/ P,.,, ratio 
(1.5), while two dogs showed lesser response (0.7 to 1.5). 

Table 2 shows the results of a Student ¢ test analysis 
performed by comparing mean ratio values to a baseline 
value determined at t = 0 for each group in study 1. The P 
values for the control group indicate that no significant 
change from the baseline occurred during the experiments. 
The experimental group demonstrated a considerable 
increase in urine osmolality in conjunction with increased 
cerebral venous pressure. The first significant response of 
the U,,,/P,,, was noted in the period 30 minutes after 
pressure increase (P< .04). The maximum response 
occurred at 70 minutes. The urine osmolality returned to 
baseline osmolality at 100 to 110 minutes. 

Figure 5 shows the mean U,,,,/ P,,,, ratio as a function of 
time for ten dogs in study 2. A Student t test analysis for 
these data is shown in Table 3. Nine of the ten dogs in this 
group demonstrated a considerable increase in urine osmo- 
lality. One dog showed a moderate response. The cerebral 
venous pressure was increased from a baseline mean of 9.8 
em of water (SD, 1.6) to a mean of 28.3 cm of water (SD, 
6.5). The higher pressure was maintained for 180 minutes. 
The data show a significant increase in urine osmolality 
following an increase in cerebral venous pressure. As 
observed in study 1, the first significant increase in U,,,,/ 
P,,,, Occurred about 20 t&«30 minutes after pressure was 
increased. The peak response was slightly delayed until ten 
minutes after cerebral venous pressure had returned to 
normal (190 minutes). The latency period before decrease 
to lower U,,,,/P,,,, was 60 minutes (240 minutes). 

Figure 6 shows a pressure-effect curve where the 
percentage of dogs demonstrating a twofold increase in 
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Fig 4.—Mean urine/serum osmolality ratio (Ussm/Posm) vs time for 
ten experimental dogs with matched controls in study 1. Cerebral 
venous pressure was increased from mean of 9.1 cm of water at 
t = 0 to mean of 28.0 cm of water and maintained at that level for 
60 minutes. 
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Fig 5.—Mean urine/serum osmolality ratio (Ussm/Sosm) vs time for 
ten dogs in study 2. Cerebral venous pressure was increased 


from mean of 9.8 cm of water to mean of 28.3 cm of water and 
t = 0, and maintained for 180 minutes. 
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Fig 6.—Percent of dogs in study 3 demonstrating doubling of 
urine osmolality vs minimum cerebral venous pressure at which 
this response occurred. No dogs responded at pressures below 
14 cm of water, while all dogs responded at pressures above 22 
cm of water. Of 14 dogs responding in range 14 to 22 cm of water, 
5096 effect was about 18.5 cm of water. 


urine osmolality is plotted against the cerebral venous 
pressure. Of the 41 dogs employed in study 3, no dogs 
demonstrated a twofold increase in urine osmolality at a 
cerebral venous pressure less than 14 em of water, while all 
dogs showed a response at pressures greater than 22 em of 
water. In 14 of the 41 dogs, a twofold increase in urine 
osmolality occurred at cerebral venous pressures between 
14 and 22 em of water. The 50% response level is calculated 
to occur at a cerebral venous pressure of 18.5 em of water. 
The three dogs (study 4) who had intermittent pressure on 
the caval wall and atrial tension had no detectable change 
in urine osmolality and maintained urine osmolalities 
below 180 mOsm/liter. 

The five preliminary animals who had cardiac output 
measured every five minutes before, during, and after one 
hour of precaval balloon occlusion had minimal variations 
in cardiac output (2- 1076). When the cardiac outputs were 
analyzed by an analysis of variance, there was no signifi- 
cant difference between preocclusion, occlusion, and 
postocclusion periods (P > .10). Any small differences were 
chance variation between individual measurements of 
cardiac output. The cardiac output measurements immedi- 
ately before and during the period of occlusion were 
further tested for significant linear regression (slope). 
There was no significant regression (P > .40). 

Figure 7 compares the mean serum arginine vasopressin 
concentrations for eight dogs and their paired controls in 
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Fig 7.—Mean serum arginine vasopressin levels before elevation 
of cerebral venous pressure, at two periods during balloon 
occlusion, and after return to normal cerebral venous pressures. 
P values indicate results of t test between control and experi- 
mental animals at each time. 


study 1 during four time intervals. Mean vasopressin 
(ADH) levels for experimental dogs rises during the period 
of increased cerebral venous pressure and returns to a 
baseline level following the occlusion interval. Mean 
arginine vasopressin levels for control dogs show a slight 
rise during the second time interval, but remain close to 
baseline values. The P values shown are results of a 
Student ¢ test comparing experimental and control ADH 
concentrations at each time interval. Because of the large 
variance between samples, there was no statistically 
significant difference during any time interval at the .05 
confidence level. In addition, no experimental or control 
means significantly differed from their own preocclusion 
baseline values. However, the analysis done shows that the 
difference in values in the first 30 minute period has only 
one chance in ten of being due to the intrinsic variation in 
the experiment and techniques. 

Figure 8 shows the mean serum ADH concentrations for 
four dogs in study 2 during four time intervals. Mean ADH 
levels rise during the period of increased cerebral venous 
pressure and return towards baseline levels following the 
occlusion interval. The P values shown are results of a 
Student ¢ test comparing baseline ADH concentrations at 
t = 0 to ADH values during subsequent time intervals. The 
mean serum ADH concentration during the period 90 to 
110 minutes following elevation of cerebral venous pres- 
sure was the only value found to be significantly different 
(P < .05) than the baseline value. 


COMMENT 


A number of the necessary experimental manipulations 
may have produced some of the effects that were observed. 
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Fig 8.—Mean serum arginine vasopressin levels before, during, 
and after increase in cerebral venous pressure in experiment 2. P 
values are for t test comparisons of time 0 to each of three 
subsequent sample periods. 


Table 2.—Probability of Osmolality Ratio Differing From 
Baseline Value* 


Time, min Control 


Occlusion period 
10 .56 


20 .54 
30 .50 


Experimental 


40 .50 


50 .65 
60 .72 


Postocclusion period 
70 .83 


80 .80 

90 .80 

59 

A7 
*Results of Student’s t test performed on ten experimental dogs and 
their matched controls in study 1. Mean urine/serum osmolality ratios 


calculated for ten-minute intervals were compared to a mean ratio deter- 
mined for each group at t = 0. 


The list could include positive-pressure respiration, direct 
anesthetic effects, neural stimulation, pain, dehydration, 
stimulation of atrial or caval stretch receptors, lowered 
cardiac output with lowered left atrial pressure, or some 
degree of cerebral anoxia. The study tried to evaluate 
these factors. The use of positive-pressure respiration'*-* 
and sodium pentobarbital anesthesia?" have been shown to 
have a minor influence on ADH levels. The use of simulta- 
neous paired control dogs in study 1 eliminated anesthesia 
or positive-pressure respiration as a significant factor in 
this experimental model. 

Several investigators have shown that surgical stress 
and neural stimulation are major influences in ADH 
levels.'* These two factors were found to be the most 
difficult to control in the present experiment. All dogs 
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Table 3.—Probability of Osmolality Ratio Differing From 
Baseline Value* 








Occlusion period 
10 






20 




















30 .007 
40 .001 
50 .0003 
60 .0002 
70 .00009 
80 .00005 
90 .00005 
100 .00002 
110 .00001 
120 < .00001 
130 < .00001 
140 < ,00001 
150 .00002 
160 .0001 
170 .00009 
180 .00004 
Postocclusion period 
190 < .00001 
200 .00008 






210 





*Results of student's t test performed on ten dogs in study 2. Mean 
urine/serum osmolality ratios calculated for ten-minute intervals were 
compared to a mean control value determined at t = 0. 


began the experiment with elevated urine osmolalities (300 
to 500 mOsm/kg range) due to surgical stress or dehydra- 
tion or both. Adequate infusion of intravenous fluids and a 
minimum three-hour delay prior to increasing the cerebral 
venous pressure were found to dissipate the effects of 
dehydration and surgical stress. The successful mainte- 
nance of anesthesia was also important in eliminating pain 
as a source of error in the study. Pain on waking from 
anesthesia was found to produce immediate and character- 
istic decreases in free water clearance. 

Preliminary studies indicated that caval balloon infla- 
tion did not alter arterial pressure or cardiac output. This 
would indicate that the degree of left atrial filling was 
adequate and left atrial receptors were not stimulated. 
Efforts were made to cause ADH release by stimulating 
stretch receptors in the superior cava and atrium. 
However, distention and tugging without elevating cere- 
bral pressure had no effect on urine osmolality in three 
animals, 

A question may be raised as to whether cerebral venous 
pressure increases may cause stagnation of flow and 
consequently reduce cerebral blood flow. Such a reduced 
flow could produce anoxia, leading to increased ADH 
secretion. Olesen”! reviewed cerebral blood flow effects. He 
concluded that blood flow was largely autoregulatory when 
intracranial pressures were under 50 mm Hg. This was 
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confirmed by Jacobson et al? with direct venous pressures 
up to 50 mm Hg. 

It seems unlikely that a fall in cardiac output, stimula- 
tion of atrial or caval receptors, anesthesia, or surgical 
manipulations were responsible for the reduced free water 
clearance that was observed. There is a high likelihood that 
the fall in free water clearance and increased cireulating 
ADH are temporally related to an increase in cerebral 
venous pressures. There are valid relationships between 
the clinical observations and the Sibi studies in 
dogs. 

In humans and dogs, an abrupt increase in carebial 
venous pressure can be expected to produce an elevated 
urine osmolality within 30 minutes to one hour. The 
reduced free water clearance will occur in the same general 
pressure range of 15 to 40 mm Hg as was seen in the neck 
dissection patients. In both humans and dogs, the increase 
in urine osmolality was maintained throughout the period 
of hypertension, even in the face of water loading. The 
ADH effect shows no signs of “fatigue of effect” up to 
three hours in dogs. Although the pressure measurements 
in humans were not extended beyond those needed to 
manage the changes during operation, there was a rela- 
tionship between loss of scleral venous vascular congestion 
and the lowering of elevated urine osmolalities. The 
urinary osmolality data in humans suggest that the anti- 


diuresis may persist for days. A sharp rise in urine 


osmolality with reduced urine volumes has been observed 
in patients in steep head-down positions for pelvic 
surgery." However, the obvious impact of surgery would 
add a strong ADH stimulus that would confuse any effect 
of increased cerebral venous pressure. 

In the dog studies, it was interesting to note the rather 
abrupt onset and termination of antidiuretic effect. Free 
water clearance started to return toward normal within 
ten minutes after a return to normal cerebral venous 
pressure. The effects of a one-hour pressure increase were 
completely dissipated within 40 to 50 minutes of balloon 
deflation. A slightly longer recovery period was necessary 
following a three-hour pressure increase. 

If one postulates that the observed effect is due to ADH 
release, then it is desirable to have direct measurement of 
hormone levels. The values obtained are strongly confirma- 
tory, but not entirely definitive. In both study 1 and study 
2, the mean serum ADH (arginine vasopressin) concentra- 
tions were found to rise above baseline values following an 
increase in cerebral venous pressure. Mean ADH levels 
remained elevated during the occlusion interval and 
returned towards baseline values following a drop to 
normal cerebral venous pressure. During the period 90 to 
110 minutes following a rise in cerebral venous pressure in 
study 2, mean ADH concentrations differed significantly 
from preocclusion levels. The large variance between indi- 
vidual animals was predominantly responsible for the lack 
of other statistically significant differences (at the P < .05 
probability level) between control and experimental values 
during the occlusion periods when the more critical t test 
was used. In study 1, nonparametrie analysis of paired 
samples shows a significant difference at the P = .05 level 
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when all occlusion period samples are compared to the 
control. Two very high value samples were excluded from 
the calculations because of a possibility of hemolysis 
contamination in the samples. Had these been included, the 
t test would have given a P value below the .05 level. 
Nevertheless, the changes in serum ADH concentrations in 
study 1 are at the P = .10 probability level. It is strongly 
suggestive that there is a relationship between increased 
cerebral venous pressure and that the decreased free water 
clearance that was observed was being mediated by an 
increase in serum ADH. In study 2, the differences 
between peak value and baseline are significant at the 95% 
probability level. The pressure-to-ADH relationship is not 
as clear as one would like. Taking the ADH data and the 
osmolality data as a whole, the evidence does support an 
ADH-mediated effect. 

The experimental model was selected to mimic a particu- 
lar clinical circumstance. The emphasis of this study was 
then placed on the effect of increased cerebral venous 
pressure, with a clear attempt to minimize other operative 
manipulations. The additional trauma that would have 
accompanied trephining and the implantation of a needle 
in the subarachnoid space in a heparinized animal may 
have had an uncontrollable effect on the changes in free 
water clearance. This leaves an uncertainty as to whether 
the results were due to venous intravascular pressure alone 
or to a generalized change in overall intracranial pres- 
sure. 

On one hand, the references cited by Olesen" and 
Schweiger and Leak" relate venous pressure directly to 
intracranial pressures. Jacobson et al showed that intra- 
cranial saggital sinus pressure rose directly with graded 
superior caval occlusion in dogs. Data by others are not as 
clear. Royster" has indicated that in humans, internal 
jugular vein pressure after ligation is not a good indicator 
of inereased CSF pressure unless there is a minimum 
increase of 30 em of water over the preligation pressure. 
His pressure measurements were made in the spinal 
extradural space. | 

It is well known that increased intracranial pressure 
from brain trauma without any venous outflow occlusion 
can cause ADH release. Whether venous pressure increase 
has any unique properties cannot be settled by these 
studies. One is left with the conclusion that venous pres- 
sure increase in the head produces antidiuresis, and the 
level is much lower than generally presumed. 

Our results show that the pressure threshold at which 
urine concentrating ability is affected is 18 to 19 em of 
water, or an increase in only 9 em of water over normal 
values in the dog. The practical clinical value of these 
observations is simple. In surgical states where cerebral 
venous pressure may be elevated above 15 to 20 em of 
water, a release of ADH should be anticipated. Sequential 
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serum and urine osmolalities can be followed up and used 
as both a diagnostie tool and a therapeutic guide in 
preventing a dilutional hyponatremia. Severe antidiuretic 
effect is usually best treated by avoiding overhydration 
and by water restriction when overhydration has 
occurred. 3 


Myron Miller, MD, of the Syracuse (NY) Veterans Administration 
Hospital, and his laboratory staff assisted in the vasopressin determina- 
tions. 
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Renal Failure in Ascites Secondary to 


Hepatic, Renal, and Pancreatic Disease 


Treatment With a LeVeen Peritoneovenous Shunt 


Simon Wapnick, MD; Saul Grosberg, MD; Michael Kinney, MD; Vincent Azzara; Harry H. LeVeen, MD 


* Renal failure occurs in ascites of diverse causes. Functional 
renal failure (the hepatorenal syndrome) in cirrhotic patients is 
usually progressive and rapidly fatal. Insertion of a LeVeen shunt 
significantly reduces weight, as well as abdominal girth, and 
improves preoperative urine flow (488 vs 2,318 ml/24 hr; 
P —.001) and natriuresis (12 + 15 vs 45 + 33 mEq/liter; 
P — .003). The shunt should not be inserted in patients with 
alcoholic hepatitis (bilirubin level > 8 mg/100 ml). Ascitic fluid 
should be discarded at the time of surgery in patients with 
impaired cardiac function, a bleeding diathesis, and when liver 
function is more severely deranged. | 

(Arch Surg 113:581-585, 1978) 


enal failure presents itself as one of the most common 
causes of death in cirrhotic patients with ascites. 
Coexisting primary renal disease rarely accounts for this 
failure; functional renal failure, the hepatorenal syn- 
drome, is by far the most common cause. The hepatorenal 
syndrome is characterized by progressive azotemia, a 
rising serum creatinine level, hyponatremia, and oliguria. 
Excessive tubular reabsorption of sodium persists. 
Patients usually die within six to eight weeks.” Recovery 
occurring spontaneously? after pharmacological manipula- 
tion of renal blood flow‘ or after portacaval shunting” is 
extremely rare. Those patients who did recover had severe 
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liver failure from which they suddenly emerged. 

The pathogenesis of functional renal failure in ascites is 
characterized by a reduction in effective circulation volume 
and peripheral perfusion.* The kidney especially suffers 
since it reacts with increased vascular resistance.’ Inser- 
tion of a LeVeen peritoneal-jugular shunt increases 
urinary flow’ without further depletion of the effective 
intravascular fluid volume. This article describes the 
results of the LeVeen shunt studied in 28 ascitic patients 
with renal failure. The study also delineates those patients 
who can be treated by conventional therapy and those who 
must be treated by a peritoneovenous shunt. 


MATERIALS AND METHODS 


Between January 1972 and April 1977, 92 patients with ascites 
were treated by the authors at the Brooklyn Veterans Administra- 
tion Hospital and Downstate Medical Center. Twenty-three 
patients had a plasma creatinine level greater than 2.3 mg/dl and/ 
or BUN level > 40 mg/dl at the time of insertion of the peritoneal- 
jugular shunt. In none of these patients was the cause of renal 
failure attributed to transient dehydration, diuretic administra- 
tion, fever, or recent bleeding. With the exception of two patients 
with nephrotic syndrome, none of the patients had evidence of 
intrinsic renal disease. The underlying disease causing the ascites 
was noted. Body weight, abdominal girth measurement, urine 
flow, plasma electrolyte, bilirubin, and urine electrolyte levels, and 
liver function studies were recorded for 24 hours prior to the 
peritoneal-jugular shunt and for a similar period postoperatively. 
These measurements were repeated after seven to ten days and at 
regular intervals thereafter. The diuretic requirements were 
noted. The quality of life, as well as any complications occurring 
following surgery, were observed. All patients have been observed 
up to the time of death or April 1977. 


Renal Failure in Ascites—Wapnick et al 581 


22 227 0 CR Pun 





RESULTS 
|... Twenty patients had cirrhotic ascites, two the nephrotic 
—— syndrome, and one pancreatic ascites. Of the cirrhotic 
patients, seven had been admitted with acute alcoholic 
hepatitis (bilirubin level > 10 mg/100 ml). Seven of the 
_  eirrhotie patients had readily apparent encephalopathy 
= with mental confusion. Four with cirrhosis had evidence of 
l congestive cardiac failure (Table 1). 





Survival 


Cirrhosis.—Of the nonjaundiced patients, heart failure 
was absent in two noncardiac patients who had had 
excellent liver function, but azotemia developed that did 
not improve when diureties were withdrawn. One main- 
tains excellent health more than four years (Fig 1) and the 
second, nine months after surgery. 

Heart failure occurred in four patients in this series. 


E Highest Alkaline Total 
Bilirubin Phosphatase Protein Albumin Survival 


Level, 


Cirrhosis 
Acute alcoholic 
hepatitis 


Encephalopathy 


OBOINAOLWNH — 


Congestive 
cardiac 
failure 


None of the above 


Pancreatic 


Weight, kg Girth, cm 


Cirrhosis 
acute 
alcoholic 
hepatitis 


Encephalopathy 


Congestive 
cardiac 
failure 


None of the 
above 


Nephrotic 
syndrome 


Pancreatic 23 


2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
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They had congestive cardiac failure detected before or 
early after insertion of a shunt. These patients were known 
to have clinical and ECG evidence of ischemic heart 
disease. They all developed a marked increase in central 
venous pressure and showed only minimal improvement 
after insertion of a peritoneovenous shunt. When digoxin 
and large amounts of diuretics were prescribed, weight 
loss, diuresis, and natriuresis with improvement in renal 
function occurred. One patient maintains good health two 
years after surgery. Three patients died four to ten months 
following the shunt operation. 

Alcoholic Hepatitis (Bilirubin level > 10 mg/100 ml 
and/or Encephalopathy (14 Patients) (Table 2).—One 
patient with encephalopathy (preoperative plasma creat- 
inine level, 4.6 mg/dl) survived three years after surgery 
and has been described elsewhere.* Another patient with 
alcoholic hepatitis (admission bilirubin level, 12.2 mg/100 
ml) (Table 2), showed marked clinical improvement (bili- 
rubin level, 4.2 mg/100 ml), but developed progressive 
azotemia (preoperative BUN level, 86 mg/100 ml; plasma 
creatinine level, 11 mg/dl) six weeks following admission 
(Fig 2). Insertion of a LeVeen shunt resulted in rapid 
improvement. He enjoys excellent health now, 22 weeks 
after surgery. The remaining patients in this category 
exhibited improvement following insertion of the shunt, 
but died of liver failure two days to four months after 
surgery (Tables 1 and 3). Hight of 14 patients in this poor 
prognosis group survived at least eight weeks after the 
shunt operation. 

Nephrotic Syndrome.—Two patients with refractory 
ascites and the nephrotic syndrome (24-hour urine protein 
level >7 gm) showed marked clinical improvement 
following the peritoneal jugular shunt operation. Both 
patients had a decrease in BUN and plasma creatinine 
levels, with weight reduction. The decrease in abdominal 
girth has been maintained for more than three months 
after surgery. 

Pancreatic Ascites.—A patient with pancreatic ascites 
developed refractory ascites with azotemia (plasma creat- 
inine level, 4.1 mg/dl). Pancreatic ascites was confirmed by 
an ascitic fluid amylase level that was elevated to 18,600 
units. There were no adverse changes following rapid entry 
of amylase pancreatic fluid into the venous system. Ascites 
disappeared and renal function improved after surgery. 


Changes After Surgery in Cirrhotic Patients 


There was a fall in mean preoperative weight from 
91+ 26 kg to 77+ 19 kg and abdominal girth from 
111 + 13 em to 98 + 13 em (P < .01) when measured seven 
to ten days after surgery. The BUN level fell significantly 
66 + 28 mg/dl vs 43 + 19 mg/dl (P < .01). 

Insertion of the shunt significantly increased urine flow 
(488 + 311 ml/day vs 2,318 + 1,615 ml/day; P < .001) and 
urinary sodium excretion (12 + 15 mg/liter vs 45 + 33 
mEgq/liter; P < .003) (Fig 3). 

In six cirrhotic patients who had a plasma sodium level 
< 130 mEq, shunt surgery resulted in a significant rise in 
serum sodium level (122 + 5 vs 131+ 1.2 mEq/liter; 
P < .01) (Fig 4). In seven patients with a serum potassium 
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Fig 1.—Patient more than four years after insertion of peritoneal 
jugular shunt. Note good nutritional status and absence of 
ascites. Silicone rubber tubing can be seen deep to skin below 
right clavicle. 





Fig 2.—Patient 4 with severe encephalopathy (Child's classifica- 
tion C) with jaundice and ascites on admission. Six weeks later, 
azotemia developed with a plasma creatinine level of 11 mg/100 
ml. 









Table 3.—Survival in Cirrhotic Ascites With Functional 
Renal Failure* 





Alive (After Shunt) 






Wk Mo 
No. 4 8 *»12 12 24 
Acute alcoholic 
hepatitis 14 9 6 3 2 2 
Congestive 
cardiac 


failure 4 


4 4 4 1 1 
None of the 
above 2 2 2 2 2 2 


*This complication occurs more frequently in patients with advanced 
liver damage, and discarding ascitic fluid apparently protects against it. 
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Fig 3.—Urinary sodium excretion. 





level >5 mEq/liter, significant hypokalemia occurred 
after surgery (5.5 + 0.5 vs 3.8 + 1.1 mEg/liter; P < .001). 


COMMENT 


The term "hepatorenal syndrome" was coined by Helwig 
and Schutz in 1932 to depict the occurrence of renal failure 
in patients with obstructive jaundice.” Currently the term 
is often used to describe acute functional renal failure in 
cirrhotic patients who do not have major renal disease. 
Austin Flint, in 1863, vividly described the syndrome as 
one oceurring mainly in alcoholic cirrhosis, with ascites, 
fluid retention, and oliguria.'" The hallmark of the hepato- 
renal syndrome is progressive azotemia with very low 
sodium excretion in the urine. The prognosis is grave and 
nearly all patients die within one to two months." 

Glomerular filtration rate and renal blood flow may be 
increased or marginally reduced in nonazotemic cirrhotic 
patients with ascites, but filtration rate and renal blood 
flow rapidly fall with the onset of azotemia. Renal tubular 
sodium reabsorption is accentuated since the proximal 
tubules reabsorb the scanty glomerular filtrate almost in 
entirety. The onset of oliguria and azotemia in such 
patients is consistently correlated with reduced glomerular 
filtration rate (< 40 ml/min) and renal blood flow (< 400 
ml/min). Cortical glomerular blood flow is reduced to a 
greater extent than total renal blood flow. 

Portasystemic shunt procedures for ascites have not 
found uniform acceptance since major surgery in these 
patients is a formidable undertaking. In cirrhotic patients 
with azotemia and/or elevated plasma creatinine levels, 
insertion of the LeVeen peritoneal jugular shunt rapidly 
reduces weight, abdominal girth, and significantly 
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Fig 4.—Patients with hyponatremia showed significant 
increase in mean serum sodium level; patients with hyper- 
kalemia had significant reduction in mean serum potas- 
sium level develop after insertion of the LeVeen shunt. 


increases urine flow and natriuresis. In patients with 
hyponatremia (plasma sodium level < 130 mEq/liter), 
mean serum sodium levels returned to normal within the 
first week following surgery. 

Our results as well as those of Galambos and Warren 
(oral communication, December 1977) indicate that the 
LeVeen shunt is contraindicated in ascitic patients with 
alcoholic hepatitis (bilirubin level more than 10 mg/100 ml) 
or severe encephalopathy. Nonetheless, the occurrence of 
the hepatorenal syndrome during recovery of liver func- 
tion is a positive indication that a peritoneovenous shunt 
should be inserted to avoid inevitable death. It is prefer- 
able to remove nearly all the ascitic fluid as such fluids may 
be toxic in these patients. Hemodialysis should be evalu- 
ated in conjunction with the LeVeen shunt in selected 
cirrhotic patients with marked hepatic decompensation. 
Severe bleeding from various sites associated with diffuse 
intravascular coagulopathy may occasionally occur follow- 
ing surgery. In some instances a thromboplastin-like mate- 
rial has been isolated from the ascitic fluid. This complica- 
tion occurs more frequently in patients with advanced liver 
damage. | 

Some of the patients in this series as well as that noted 
by others”? developed functional renal failure during the 
time of recovery from acute fulminant hepatic coma. Does 
the postulated liver factor that causes the hepatorenal 
syndrome evolve during a stage of adequate hepatic func- 
tion or alternatively during the phase of liver regenera- 
tion? 

Cardiac function is impaired in cirrhotic patients irre- 
spective of whether or not associated ischemic heart 
disease is present. However, patients with refractory 
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ascites can safely dispose of the large volumes of ascitic 
fluid entering the heart through the LeVeen shunt, 
provided that furosemide (40 to 80 mg, four to six hourly) is 
given in the first few days following surgery.* Closure of 
the valve when central venous pressure is elevated safe- 
guards to some extent against excessive fluid overloading. 
Four patients in this series had additional underlying 
ischemic heart disease, and showed adequate diuresis and 
weight reduction when digoxin and large amounts of 
diuretics were administered. In patients with cardiac 
failure, the ascitic fluid should be removed at the time of 
surgery (as described above in liver failure and encephalop- 
athy). 

The shunt procedure overcame refractory ascites and 
improved renal function in two patients with nephrotic 
syndrome. The shunt has been effective in refractory 


nephrogenic ascites. In patients who have inadequate renal 
function and in those after nephrectomy, hemodialysis is 
used in conjunction with this procedure. One patient with 
ascites secondary to pancreatic disease (oliguria and a 
plasma creatinine level above 4 mg/dl) showed consid- 
erable improvement immediately after surgery. The oper- 
ation has also been useful in a second patient with 
pancreatic ascites who did not have the hepatorenal 
syndrome. Improvement in renal function allowed elective 
pancreatic surgery to be performed at a later date. The 
procedure was apparently followed by pulmonary edema in 
another patient treated elsewhere. 

The LeVeen peritoneo-venous shunt overcomes refrac- 
tory ascites'* and the hepatorenal syndrome. The valve has 
wide application in ascites caused by conditions other than 
cirrhosis. 
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Editorial Comment 


The utilization of peritoneal atrial shunt for diuretic-resistant 
ascites has become widespread, and while initial experience 
confirms this as a valuable technique, it is by no means as 
complication free as initially reported (a not unusual situation in 
the early enthusiasm for a new technique). Revisions appear 
frequently necessary, and disseminated intravascular clotting is a 
not insignificant problem. In this issue, LeVeen and co-workers 
review their experience with a variety of disorders leading to 
diuretic-resistant ascites. While the reader might quibble with 
pancreatic ascites being best dealt with by operation on the 
pancreas or peritoneal atrial shunt, there is little question that in 
some situations, such as nephrotic syndrome, the peritoneal atrial 
shunt may be very helpful in the treatment of a patient. The major 
thrust of the article, however, is the application of the peritoneal 
atrial shunt to decompensated patients with alcoholic hepatitis, 
with liver failure, and hepatic encephalopathy. It is in this group 
that results are most disappointing, with death often following 
liver failure and disseminated intravascular clotting, which in this 
situation reflects not only the severity of liver disease with poor 
synthesis of clotting components, but perhaps flooding the circu- 
lation with endotoxin-laden ascites, transuded through bowel wall 
and not inactivated by the liver. Indeed, in the group reported 
there were only two long-term survivors out of 14 patients. 

On the basis of collected experience it is perhaps possible to 
make several statements regarding the place of peritoneal atrial 
shunts in the treatment of diuretic-resistant ascites with liver 
disease. The stable, truly diuretic-resistant cirrhotic, with high- 
grade intrahepatic postsinusoidal block is the best candidate. It is 
far preferable to insert a peritoneal atrial shunt than to push the 
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patient to perhaps irreversible diuretic toxicity (“hepatorenal 
syndrome?”), a point the authors have frequently made. Hemato- 
logic evaluation should precede all operations, and a few groups 
have practiced ascites infusion in attempt to predict which 
patients will develop disseminated intravascular clotting. In those 
few patients whose fibrin split product have increased to 1:512 and 
required heparinization, we have not succeeded in discharging any 
with an unclotted shunt. Of patients in whom a shunt is success- 
fully placed, perhaps as many as 40% of these patients will require 
revision, in general secondary to clotting of the catheter in the 
superior vena cava. Whether revisions will be so common as to 
preclude ultimate acceptance of this operation is not clear at the 
present time and will require careful follow-up. More easily 
managed ascites is not an indication of an open shunt since we 
have had several patients with demonstrated clotted shunts in 
whom interval improvement in hepatic function presumably 
ameliorated ascites. 

The controversial question raised in the manuscript is whether 
one should apply peritoneal atrial shunt to the group of patients 
with deteriorating hepatic function whose recovery from acute 
liver failure has begun, but in whom the hepatorenal syndrome 
remains the major problem. The overwhelming majority of these 
patients will die, either of disseminated intravascular clotting, 
liver failure, or both. While we clearly need more data, the 
individual surgeon will have to decide on the basis of his/her own 
experience whether operation is worthwhile in this group of 
patients. 

JOSEF E. FiscHER, MD 
Boston 
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Anomalies Encountered During 


Varicose Vein Surgery 


Robert A. Nabatoff, MD 


e During 5,050 stripping operations for varicose veins, three 
noticeable deviations from the normal anatomy were encoun- 
tered. In two patients (0.04%) the long saphenous vein entered 
the femoral vein completely separate from its branches, which 
joined to form a common trunk before emptying into the femoral 
vein. In one patient (0.02%), the femoral vein and artery were 
transposed in the region of the fossa ovalis. In one patient 
(0.02%), a long saphenous artery was encountered. It arose from 
the femoral artery just proximal to the origin of the deep femoral 
artery and accompanied the long saphenous vein along the 
medial aspect of the upper thigh. In some patients, a large 
venous cluster overlying the fossa ovalis was encountered, 
usually the result of a congenital venous anomaly. Surgical 
problems can be minimized if the possibility of these congenital 
anomalies is always considered. 

(Arch Surg 113:586-588, 1978) 


ince physicians are confronted frequently by patients 
with varicose veins, an understanding of their 
anatomy and abnormalities is essential. It is remarkable 
how scarce is the occurrence of important anomalies. This 
report is based on a series of 5,050 stripping operations. 
Numerous minor variations were encountered but the long 
and short saphenous veins were remarkably constant. 
Three noticeable deviations from the norm were encoun- 
tered and are described in this report. 
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FEMORAL VEIN, LONG SAPHENOUS VEIN, 
FEMORAL ARTERY, AND LONG 
SAPHENOUS ARTERY 
Separate Entrance of Long Saphenous Vein 
and Its Branches Into Femoral Vein 


According to Morris, immediately before entering the 
fossa ovalis, the long saphenous vein receives the superfi- 
cial epigastric, superficial circumflex iliac, and external 
pudendal veins and the medial and lateral accessory saphe- 
nous veins. The manner in which these veins enter the long 
saphenous vein varies. Most commonly, the superficial 
epigastric, superficial circumflex iliac, and lateral acces- 
sory saphenous veins form a common trunk while the 
external pudendal veins drain into the saphenous vein 
independently. According to Piersol;? the long saphenous 
vein receives, just before its entrance into the femoral 
vein, a number of vessels that accompany some of the 
superficial branches of the femoral artery. There are by no 
means constant tributaries of the saphenous vein but they 
frequently pass through the cribiform fascia to open 
directly into the femoral vein. 

In two patients in this series (0.04%), the long saphenous 
vein entered the femoral vein completely separate from its 
branches (Fig 1). In both cases, the veins seemed unusually 
small when the fossa ovalis was initially exposed. In both 
patients, all of the branches joined to form a common trunk 
before emptying into the femoral vein. When the stripper 
was passed upward from the ankle, it entered the femoral 
vein about one half inch distal to the entrance of the 
previously ligated branches. If the region of the fossa 
ovalis had not been thoroughly exposed and if the stripper 
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Fig 1.—Superficial pudendal, superficial circumflex iliac, and 
superficial epigastric veins usually drain into long saphenous vein 
just before it enters femoral vein. In this patient, three branches 
joined to form common trunk and then emptied into femoral vein 
one half inch proximal to entrance of long saphenous vein, which 
had no tributaries at this site. 


Fig 3.—Long saphenous artery, originating from femoral artery, 
running parallel to long saphenous vein. It was first vessel 
visualized and thought to be saphenous vein because of its 
location. Further dissection of vessel, detection of arterial pulsa- 


tion, and presence of adjacent long saphenous vein made correct 
diagnosis apparent. 


Femoral Artery 


Femoral Vein 


Long Saphenous Vein 
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Fig 2.—Transposition of femoral vein and artery. Long saphenous 
vein was compressed by femoral artery just before it entered 
femoral vein. This was an important factor in producing increased 
retrograde venous pressure and varicose veins. 


had not indicated the separate entrance, the saphenofem- 
oral junction would have been missed. 


Transposition of Femoral Artery and Vein 


According to Gray,’ and femoral vein accompanies the 
femoral artery through the proximal two thirds of the 
thigh. In the distal part of its course, it lies lateral to the 
artery; proximally, it is deep to it, and at the inguinal 
ligament, it lies on its medial side and on the same 
plane. 

In one patient (0.02%), the femoral vein and artery were 
transposed in the region of the fossa ovalis (Fig 2). The 
patient was a woman in her early twenties and she had 
very large varices. It was noted preoperatively that the 
pressure within the varices was unusually high. At opera- 
tion the anatomy was confusing because the saphenous 
vein dipped behind a large artery. It became apparent that 
the saphenous vein ran posterior to and was impinged on 
by the transposed femoral artery. This unusual compres- 
sion was responsible for the very high pressure within the 
varices. The saphenous vein was completely mobilized and 
brought out from underneath the femoral artery. It was 
then ligated flush with the femoral vein and the long 


saphenous vein was stripped out with an intraluminal 
stripper. 


Long Saphenous Artery 


According to Brash,‘ the femoral artery "sometimes 
gives off, near the origin of the profunda, a long saphenous 
artery, such as exists normally in many mammals. This 
vessel runs downwards through the femoral triangle and 
the subsartorial canal, and accompanies the saphenous 
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nerve to the medial side of the foot." A comparative study 
of the arteries of the thigh shows the existence of a well- 
developed femoral artery as a main blood channel in 
mammals.’ In lower vertebrates, the sciatic is the principal 
artery of the thigh, extending throughout the entire length 
of its flexor surface and becoming continuous below with 
the popliteal artery. The femoral artery is relatively insig- 
nifieant and terminates in the deep femoral artery. "The 
principal variations shown by the femoral artery are 
associated with changes that it has passed through in its 
development and represent a cessation of the development 
at one stage or another of its progress." "The development 
may proceed to the formation of the saphenous artery, 
which may arise either immediately above the profunda 
femoris, in such ease the superficial femoral artery being 
wanting and the sciatic artery still well developed or else 
from the lower part of the femoral, just before it pierces 
the adductor muscle.” 

A long saphenous artery was encountered in one patient 
(0.02%) (Fig 3). It was the first major blood vessel visual- 
ized after the skin and subcutaneous tissues had been 
incised. At first glance it appeared to be the saphenous 
vein since no other major vessel usually traverses this area 
in this plane. After complete exposure, it became apparent 
that this vessel had an arterial pulsation and that it was 
running parallel to a vessel of larger size, which proved to 
be the long saphenous vein. This long saphenous artery 
arose from the femoral artery just proximal to the origin of 
the deep femoral artery and accompanied the long saphe- 
nous vein along the medial aspect of the upper thigh. No 
other unusual arterial pulsations were noted in the leg. 
There were no other anatomic abnormalities noted during 
the subsequent high ligation and stripping procedure. Once 
the anatomy was visualized and the atypical artery 
protected, there was no difficulty stripping the long saphe- 
nous vein. 


COMMENT 


During the dissection of the saphenofemoral junction, 
small arteriovenous fistulas were sometimes seen. These 
were usually the result of a small connection between the 
deep external pudendal artery and the saphenous vein just 
before it emptied into the femoral vein. This type of fistula 
must be excised since it can be responsible for an increase 
in the venous pressure within the saphenous vein, resulting 
ultimately in the development of varicose veins due to 
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valvular incompetence. There were numerous other minor 
variations but many of these were the residual effects of a 
previous phlebitis. The inflammation had often been 
precipitated by previous injections for varicose veins. At 
times the previous phlebitis had been so severe that 
complete occlusion of the long saphenous vein and some of 
its branches occurred. When this happens, the remaining 


venous branches become dilated in an attempt to 
compensate for the thrombosed vessels. The lateral acces- 
sory saphenous vein can become so large and the saphenous 
vein so small that the branch is mistaken for the saphenous 
vein, especially since the accessory vein is more superficial 
and often the first significant vein visualized. Occasionally, 
there is a large venous cluster overlying the fossa ovalis. 
This is usually the result of a congenital venous anomaly 
and it can make the operation difficult because there is no 
large vein to mobilize and dissect up to the femoral vein. 
Each small vein must be meticulously exposed, ligated, and 
divided until the saphenofemoral junction is clearly visual- 
ized. 

Practically all of the congenital and other unusual venous 
variations encountered have been located in the groin area. 
Rarely have there been atypical patterns in the lower thigh 
and leg. The long saphenous vein in the ankle region is 
practically always of good quality and in its normal 
location. Sometimes there is extensive phlebitis and throm- 
bosis of almost the entire long saphenous vein in the lower 
thigh and leg and yet the saphenous vein at the ankle 
remains patent. This greatly facilitates passage of the 
intraluminal stripper up toward the groin. There have been 
no congenital anomalies, such as arteriovenous fistulas, 
encountered along the course of the long saphenous vein. If 
the possibility of deviations from the norm is always kept 
in mind, surgical problems can be minimized. Once the 
situation is appreciated and good exposure obtained, 
surgical correction of the varices and any other anomalies 
present ean be both expeditious and effective. | 
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Ultrasonie Evaluation of Ventral Hernias 


Disguised as Intra-abdominal Neoplasms 


John L. Thomas, MD, Jerome J. Cunningham, MD 


* Most cases of ventral hernias are easily diagnosed by 
palpation, but palpation is a subjective examination that may be 
difficult or even misleading, especially in obese patients. In 
cases of diagnostic uncertainty, ultrasonic examinations offer an 
objective means of distinguishing between a mass in the abdom- 
inal wall and one actually deep to the peritoneum. In addition, if 
such a mass is detected, these studies provide information that 
can characterize its physical nature. 

(Arch Surg 113:589-590, 1978) 


'entral hernias are common. The majority of these 
lesions are easily diagnosed by palpation alone. 
However, palpation is a subjective examination, the 
accuracy of which varies considerably with the skill and 
experience of the physician. Palpation of the abdomen in 
an obese patient is especially difficult and may even be 
misleading. In cases of suspected ventral hernias in which 
there is diagnostic uncertainty, ultrasonic studies may be 
extremely helpful. | 

Gray scale echography is an objective method of illus- 
trating the anatomy of the anterior abdominal wall. There- 
fore, ultrasonic studies can be used to determine whether a 
palpable mass is actually within the abdominal wall or if it 
is deep to the peritoneum. 

We have recently examined two patients who had clin- 
ical evidence of an intra-abdominal mass. Sonic examina- 
tion, however, showed the palpable lesion to be within the 
abdominal wall. These cases illustrate how information 
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obtained from an ultrasonic examination can permit a 
preoperative diagnosis of ventral hernia. 


REPORT OF CASES 


Case 1.—A 52-year-old woman complained of abdominal pain for 
six weeks. The patient had undergone preoperative irradiation 
and bilateral salpingo-oophorectomy for carcinoma of the endo- 
metrium four years previously. Physical examination showed no- 
ticeable obesity and a vague, ill-defined mass that measured 
approximately 10 x 10-em, located 25 cm to the left of the 
umbilieus. Ascites was suspected by one examiner. Clinically, the 
mass was thought to represent recurrent tumor within the peri- 
toneal cavity. —— | 

Ultrasonic examination showed that the palpable lesion was a 
well-cirecumscribed, strongly echogenic mass that protruded into 
the subcutaneous fat through a rent in the peritoneum (Fig 1). A 
ventral hernia was diagnosed and confirmed by roentgenographic 
studies. Ultimately, there was no evidence of intra-abdominal 
tumor. 

Case 2.—A 57-year-old man had abdominal pain. Seven years 
earlier, the patient had had a laparotomy because of trauma 
received in an automobile accident. The patient did well until two 
months prior to admission when, while performing heavy labor, he 
experienced the sudden onset of left-sided pain in the area of a 
healed paramedian incision. Physical examination showed obesity 
and a poorly defined, 10 x 3-em mass along a left paramedian 
surgical scar. Two experienced senior staff physicians, a surgeon, 
and an internist, concluded that the mass lay deep within the 
peritoneal cavity and probably represented an intra-abdominal 
malignant neoplasm. 

Gray scale ultrasonie examination demonstrated abrupt widen- 
ing of the rectus compartment at the level of the palpable mass 
(Fig 2). The strongly echogenic mass contained an area of relative 
sonolucency. Preoperatively, it was suspected that the mass was 
an incisional hernia that contained both bowel loops and a wad of 
omental fat. When surgery was performed, an incisional hernia 
was found that did contain bowel loops, omentum, and a lipoma of 
the omentum. 
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Fig 1.—Longitudinal echogram done 25 
cm to left of midline along palpable mass. 
Strongly echogenic mass that represents 
ventral hernia (H) protrudes through rent 
(arrows) in peritoneum (P) and impinges 
on subcutaneous tissues, mainly fat (F). 
Artifactual line (S) corresponds to location 
of skin (case 1). 


COMMENT 


The term ventral hernia includes a large number of 
clinical entities classified on the basis of origin and 
anatomie loeation. A list of these would include umbilical 
hernia, omphalocele, gastroschisis, epigastric hernia, 
Spigelian hernia, and incisional hernia. The incidence of 
ventral hernia is high; for example, epigastric hernias may 
occur in 10% of a selected population.’ Patients with 
ventral hernias have various abdominal complaints that 
may simulate gastrointestinal, biliary, renal, and pelvic 
disorders.*^ The preoperative diagnosis of ventral hernia is 
a matter of some urgency because the mortality increases 
from 2.1% for elective herniotomy to 31% when performed 
on an emergency basis.' Despite the need for preoperative 
diagnosis, a substantial number of certain types of ventral 
hernias are not always detected prior to surgery.^ 

Although palpation is the usual method of diagnosis, 
radiological examinations can occasionally be contributory. 
If an abdominal wall hernia actually contains loops of 
bowel, it is possible to make the diagnosis by observing air- 
fluid levels in the soft tissues on horizontal beam radio- 
graphs or by barium examinations. No conventional radio- 
graphic or isotopic study, however, can actually show the 
layers of the anterior abdominal wall. 

The anatomic landmarks necessary for an accurate 
diagnosis of ventral hernia can be delineated by ultra- 
sound. With the improved resolution obtained with 
modern gray scale equipment, it is possible to separate the 
anterior abdominal wall (paramedian region) into (1) an 
artifactual black line that corresponds to the skin; (2) a 
relatively sonolucent band with a few low-level echoes that 
represent the subcutaneous tissues, mainly fat; (3) a black 
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Fig 2.—Left paramedian, longitudinal echogram. Rectus compartment lies beneath 
subcutaneous fat (F) and, ultrasonically, is bounded anteriorly by line (C) occurring at 
muscle-subcutaneous fat interface and posteriorly by aponeurotic-peritoneal reflections 
(P). At level of mass (M) there is abrupt widening of rectus compartment with increased 
echo intensity secondary to incarcerated bowel and mesentery. Relatively sonolucent 
area (L) shows location of omental lipoma (case 2). 


line that occurs at the interface of the subcutaneous fat 
and anterior boundary of the rectus compartment; and (4) a 
more prominent line formed by the aponeurotic-peritoneal 
reflections, ultrasonically marking the posterior boundary 
of the rectus compartment and the anterior boundary of 
the peritoneal cavity (Fig 2). Sonie studies of the abdom- 
inal wall lateral to the rectus compartment will show skin, 
subeutaneous fat, and the aponeurotic-peritoneal reflec- 
tions (Fig 1). 

Ultrasonic examinations can localize a mass to be either 
in the abdominal wall or in the peritoneal cavity. If a 
peritoneal rent is identified beneath an abdominal wall 
mass, then objective evidence is present for the ultrasonic 
diagnosis of ventral hernia. Because loops of bowel are 
strongly echo producing and masses of mesentery or 
omentum are relatively echo free, abdominal wall hernias 
may not only be detected, but characterized. For these 
reasons gray scale echographic examinations can be 
extremely helpful in cases of diagnostic uncertainty. 

Compared to other diagnostic modalities, ultrasonic 
examinations are well tolerated by acutely ill patients since 
this procedure is painless, rapid, and may be performed on 
a patient confined to a stretcher. 
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Allograft Vein Arterial Bypass 


Michael Stephen, FRACS; A. G. Ross Sheil, MS, FRACS; John Wong, PhD, FRACS 


€ Untreated allograft saphenous veins used for arterial bypass 
failed in ten of 11 cases. The precise cause of failure was 
uncertain, but immune reactions of the recipient against the 
allograft seemed to be related to failure. 

(Arch Surg 113:591-593, 1978) 


Ategenos saphenous vein is generally accepted as the 
most suitable conduit for arterial bypass below the 
inguinal ligament. Synthetic cloth grafts have a limited 
role to play in this area when an autogenous vein is not 
available since long-term patency is much inferior to that 
of vein grafts." This applies in particular to bypasses 
extending below the knee joint, especially if the limb is 
critically ischemic. 

Following the encouraging reports by Tice and Zerbino? 
and Jackson and Abel, it was decided that a trial use of 
allograft saphenous vein as a bypass material should be 
undertaken in patients with severely ischemic limbs in 
whom the use of autogenous vein was not possible or 
contraindicated. This aggressive approach was undertaken 
in light of the disappointing results of rehabilitation after 
amputation.’ 


PATIENTS AND METHODS 


There were 11 patients, five men and six women, aged 48 to 76 
years (mean, 66 years). Associated diseases included diabetes 
(three), systemic hypertension (three), atherosclerotic heart 
disease (six), and cerebrovascular disease (two). The follow-up 
period was 14 months, with a mean of 6.2 months. 

All patients had rest pain, ischemic ulcer, or gangrene, with the 
exception of one patient who suffered from 20-yd claudication 
alone. Arteriography was performed in all patients by percuta- 
neous puncture technique. Only those patients with at least one 
angiographically demonstrated patent tibial vessel were consid- 
ered for operation. Three were considered suitable for femoro- 
popliteal bypass although all had less than two normal run-off 
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vessels. The remaining eight required femorotibial reconstruc- 
tion. 

Criteria of patient selection for allograft bypass were as 
follows: First was the absence of suitable long saphenous vein. 
Included were those patients who had previous operation on the 
vein, gross varicosities, thrombophlebitis, or a vein diameter of 
less than 3 mm. All three patients with femoropopliteal bypasses 
and two with tibial artery reconstructions were included in this 
group. Second was the poor risk category. These patients were 
considered too ill for any prolonged operation because of severe 
concomitant medical disease. This group included four patients 
with cardiac failure that was difficult to control, one with varying 
heart block, and one with a recent partially resolved cerebral 
thrombosis. All of the patients required femorotibial grafts for 
limb salvage. 

Before operation, consent for the procedure was obtained from 
all of the patients. The vein was removed under sterile conditions 
within 24 hours of the donor’s death. Only veins from donors with 
ABO blood group, compatible with specific recipients, were used. 
The harvested vein was stored at 4°C in a preservative fluid of 90% 
Hanks’ buffered solution and 10% fetal calf serum with the 
addition of ampicillin sodium 1 g/liter, streptomycin sulfate 1 
g/liter, and heparin sodium, 5,000 units/liter. Preoperatively, a 
smear and culture of both preservative fluid and vein were taken 
for bacterial and fungal cultures. Operation was performed within 
24 hours. The vein was prepared for insertion before anesthesia. 

The proximal anastomosis was made to the common femoral 
artery in ten cases. In one instance, the upper anastomosis was 
from the lower end of a previous femoropopliteal Dacron graft. 
Distal anastomoses were connected to three popliteal, three ante- 
rior tibial, two posterior tibial, and two peroneal arteries. The 
allografts were inserted in an anatomic course for all the popliteal 
bypasses and in three of eight tibial grafts. The remaining five 
tibial vessel allografts were placed subcutaneously. Operative 
square wave electromagnetic flow studies and arteriography were 
performed in all patients. 


RESULTS 


In the follow-up period, ten of 11 allografts occluded. 
Only one patient had a patent bypass and this subse- 
quently needed replacement as it became aneurysmal (Fig 
1). Life table analysis shows that almost half of the grafts 
had occluded in the first month and almost 90% after five 
months (Fig 2). 

The operative flow studies showed a mean flow of 58 
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Fig 1.—Aneurysmal allograft vein in femoropopliteal bypass. 


ml/min. Operative arteriograms delineated the anasto- 
moses and demonstrated absence of technical faults. 

In the follow-up period, there were four major amputa- 
tions and two deaths (one in the hospital). Two patients 
had no ischemic symptoms, one had an aneurysmal graft 
whereas the other continued with a functioning Dacron 
bypass into an isolated popliteal segment. One patient's 
condition improved despite failure of the allograft, with 
resolution of rest pain but a residual claudication distance 
of 50 yd. Two patients still have critically ischemic limbs. 

Five vein specimens were retrieved for pathological 
study. In one, there were areas of acute inflammatory cells 
that infiltrated adventitia and outer media. This may have 
been a rejection phenomenon since no organisms were seen 
or cultured. Three had walls that were largely necrotic. 
Any remaining nuclei were pyknotic and degenerating. All 
had areas of intimal disruption, often with thrombus 
attached to these areas (Fig 3). 

Fragmentation of elastic fibers was universal. In one 
specimen, multiple foci of giant cells were present in the 
media (Fig 4). The intima of the aneurysmal graft was 
largely replaced by fibrin thrombus with intact overlying 
endothelium. The medial muscular layer was thinned but 
viable. There was a 3-mm layer of dense connective tissue 
outside the media. There were no inflammatory cells 
present. 
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Fig 2.—Graft survival using life table analysis. 


COMMENT 


Although large series and follow-up data on the use of 
allograft veins for arterial bypass were conspicuously 
absent, we felt justified in using them for limb salvage in 
selected patients after the enthusiastic reports by Tice and 
Zerbino and Jackson and Abel: We were unable to 
duplicate their results. Our experience more closely resem- 
bles that of Ochsner et al,^ whose initial failure rate of 55% 
increased to 86% in a report four years later. One-year 
patency of one of 11 allograft bypasses compares poorly 
with that of autograft saphenous vein bypasses whether it 
is connected to the popliteal arteries (79%) or tibial arteries 
(72%).* Since the techniques used were identical, apart 
from subcutaneous routing in some allograft patients, the 
gross disparity in results should relate either to patient 
selection or to inferior quality of the allograft vein. 

Even though six procedures were done in patients with 
poor cardiac function, a circumstance that might favor 
bypass occlusion, equally poor results were obtained in the 
five patients in whom the indication for operation was 
simply an inadequate saphenous vein. Further evidence 
that technical factors did not play an important part in the 
high failure rate was obtained by satisfactory operative 
angiograms in all patients and a mean operative flow of 
only 3 ml/min less than autograft tibial artery bypasses (61 
ml/min).* 
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Fig 4.—Giant cells in inner media (A), intimal disruption (B), and 
thrombus (C) adherent at this point (hematoxylin-eosin, original 
magnification x 40). 
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The cause of graft failure is not clear, We believe that an 
immunologic basis may be responsible for intimal frag- 
mentation and thrombus adherence with subsequent 
narrowing and poor flow surface. The extensive medial 
degeneration and necrosis agrees with experimental stud- 
ies? where immunologic intolerance was thought to be the 
cause of occlusion. However, it is possible that the tech- 
nique of vein harvesting and preservation might be related 
to failure, although this seems similar to the technique of 
Ochsner. Moreover, other evidence suggests that results of 
cryopreservation and implantation differ little from those 
of immediate implantation of allograft veins.” 

The use of untreated allograft saphenous veins for 
arterial bypass has now been discontinued at this hospi- 
tal. 
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Calcified Gallbladder 


(Porcelain Gallbladder) 


Haim Ashur, MD; Bruno Siegal, MD, FACS; Yan Oland, MD; Yehuda G. Adam, MD, FACS 


® Calcification of the gallbladder wall, otherwise known as 
porcelain gallbladder, is a relatively rare disease and is 
frequently asymptomatic. Symptoms suggestive of biliary 
disease are often absent in patients with this manifestation. 
Since the condition is uncommon, it is important to recognize the 
clinical as well as the roentgenographic characteristics of the 
disease because of the high frequency (22%) of adenocarcinoma 
in the porcelain gallbladder. 

To our knowledge, no pathognomic sign of symptoms of the 
disease have been reported so far. Of five cases of porcelain 
gallbladder reported, carcinoma of the gallbladder was discov- 
ered in one patient. This disease seems to appear mostly in the 
sixth decade of life and is more prevalent in women. Diagnosis is 
made in most cases by a simple flat plate of the abdomen, and 
workup should include other roentgenographic examinations to 
exclude calcification of other viscera or the thoracic wall. 
Surgery should not be delayed even if the patient is asympto- 
matic since the occurrence of carcinoma in porcelain gall- 
bladder is remarkably high. 

(Arch Surg 113:594-596, 1978) 


arcinoma of the gallbladder is a dreaded disease 

because its discovery is usually late and its treatment 

in most cases is palliative. Carcinoma of the gallbladder 

occurs in a large number of patients who have calcified 

gallbladder walls, otherwise known as porcelain gallblad- 

der. Five cases of porcelain gallbladder are reported; one 
patient had carcinoma of the gallbladder. 


REPORT OF CASES 


Case 1.—A 62-year-old woman who was a known diabetic and 
who was receiving a controlled diet was referred to the Medical 
Department in May 1976 for epigastric pains after occasional 
vomiting after meals. 

She had a history of mild left facial palsy of 24 years’ duration. 
Physical examination also showed an umbilical hernia and tender- 
ness in the right upper quadrant of the abdomen. Flat plate of the 
abdomen showed a right upper quadrant mass with calcified 
contours. Oral cholecystography and intravenous cholangiography 
showed that the gallbladder was not opacified and that the 
common duct was enlarged (20 mm) and contained several small- 
filling defects (Fig 1). 

At operation, the gallbladder was found to contain two large 
stones and to be contracted with thickened and calcified walls. The 
common duct was dilated about 20 mm and was explored; four 
stones were extracted. The postoperative course was uneventful 
and the patient was discharged on the tenth postoperative day. 
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Histopathological examination showed intramural calcification 
but did not show any signs of malignant neoplasms. 

Case 2.—A 75-year-old woman was admitted in March 1966 to 
the Medical Department with severe retrosternal pains that 
radiated to both hands. She had an old myocardial infarction and 
arterial hypertension. She was admitted to the hospital six months 
previously because of abdominal pains and at that time the flat 
plate of the abdomen showed intramural calcification of the 
gallbladder, and oral cholecystography showed a large solitary 
stone (Fig 2). Laboratory values were as follows: hemoglobin, 11.4 
gm/100 ml; hematocrit, 31%; glucose, 140 mg/100 ml; BUN, 56 mg/ 
100 ml; and creatinine, 1.8 mg/100 ml. Values for lactic dehydro- 
genase, alkaline phosphatase, and SGOT were within normal 
limits. The ECG showed evidence of an old myocardial infarc- 
tion. 

On the 11th day, the patient suddenly went into cardiac arrest 
and died. At autopsy, apart from a new myocardial infarction, the 
gallbladder was found to be whitish, calcified, and contracted, and 
it contained a large stone (Fig 3). 

Case 3.—A 61-year-old woman who was a known diabetic of 20 
years’ duration was admitted to the emergency room in December 
1975 for right-sided abdominal pains, vomiting, diarrhea, and fora 
temperature of 38C. Her history showed hysterectomy for squa- 
mous cell carcinoma of the cervix which was followed by radiation 
therapy ten years prior to admission. 

Workup included a flat plate of the abdomen that showed a 
shadow in the right upper quadrant with calcified contours (Fig 4). 
Oral cholecystography did not opacify the gallbladder and intrave- 
nous cholangiography showed a common duct of normal size. Other 
laboratory values such as complete blood cell count, urea, creatin- 
ine, liver function, and amylase, were within normal limits. With 
antibiotic therapy, nasogastric suction, and intravenous fluids, the 
pains gradually subsided and the patient’s temperature returned 
to normal in 24 hours; she was then operated on. During the 
operation, the gallbladder was found to be whitish and of a hard 
consistency and it contained one large stone and several small ones 
(Fig 5). | 

On routine transcystic cholangiogram, two small stones were 
found close to Vater's ampula; they were extracted through a 
choledochotomy. The histological appearance was that of partial 
destruction of the mucosa of the gallbladder, calcifications, and 
small mieroabscesses of the wall. There was no evidence of 
malignant neoplasms. The patient had an uneventful postopera- 
tive course and was discharged from the hospital on the tenth 
postoperative day. 

Case 4.—A 41-year-old man was admitted in January 1971 for 
chicken pox and upper abdominal pains. He had been treated for 
chronic bronchial asthma with frequent exacerbations. Physical 
examination showed the typical rash of chicken pox and also 
tenderness in the epigastrium and right upper quadrant. Flat 
plate of the abdomen showed a mass with calcified borders in the 
right upper quadrant. Liver function tests indicated moderate 
elevation of liver enzymes. Liver involvement by chicken pox was 
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Fig 1.—Calcified gallbladder (arrows) on 
flat plate of abdomen (case 1). 





Fig 4.—Calcified gallbladder (arrows) on 
flat plate of abdomen (case 3). 


operation (case 3). 


suspected and the patient was treated with steroids. His condition 
improved and five months later he was admitted for definitive 
operation. 

At operation, the gallbladder was found to be thickened and 
contained two large stones. The histological examination showed 
caleifications of the gallbladder wall and no malignant neoplasms. 
The postoperative course was uneventful and the patient was 
discharged on the seventh postoperative day. 

CASE 5.—A 75-year-old woman was admitted in June 1975 to the 
Medical Department for epigastric and right upper quadrant 
pains of about one year’s duration. She was hypertensive and had 
also been treated for coronary insufficiency. She had had an 
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Fig 2.—Calcified gallbladder (arrows) on 
flat plate of abdomen (case 2). 


Fig 5.—Aspect of calcified gallbladder at 





Fig 3.—Roentgenographic picture of oper- 
ative specimen (case 2). 





Fig 6.—Calcified gallbladder (arrows) on 
flat plate of abdomen (case 5). 


episode of jaundice 14 years prior to the present hospitalization, 
which was perhaps a result of infectious hepatitis. The workup 
showed calcification in the right upper quadrant (Fig 6); intrave- 
nous cholangiography did not visualize the gallbladder. The 
common duct narrowed for about 3 em in the middle, with stasis in 
the intrahepatic bile ducts. There was late passage of dye into the 
duodenum. This finding was indicative of a space-occupying lesion 
rather than colelithiasis. During her hospital stay, obstructive 
jaundice developed, total bilirubin levels increased steadily to 13 
mg/100 ml, direct bilirubin levels were 9.5 mg/100 ml, and 
elevation of liver enzymes increased moderately. Gastrointestinal 
barium series showed extensive compression of the duodenum. 
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examination in the third were one could distinctly disi a hard 
tender mass. 

At operation in the fourth week of hospitalization, a very large 
mass was found that invaded all of the portal structures, the 
gallbladder, the duodenum, the retroperitoneum, and the liver. 

A palliative decompression of the ductal system was indicated. 
The left hepatic duct was freed at the anterior aspect of the left 
lobe of the liver and anastomosed in a Roux-en-Y operation to the 
jejunum, leaving a T tube in the enterobiliary anastomosis, then a 
gastroenterostomy was added. Postoperatively, the jaundice 
regressed greatly with a total bilirubin level of 4 mg/100 ml. 
Histopathological diagnosis of biopsy specimens taken from the 
tumor at the time of the operation showed a poorly differentiated 
adenocarcinoma. 

The general condition of the patient deteriorated gradually, 
however, and she died of arrythmia, pulmonary failure, and sepsis 
on the 12th postoperative day. The postmortem examination 
showed primary adenocarcinoma of the gallbladder. No metastatic 
disease was found. 


COMMENT 


The first report of calcification of the gallbladder wall 
was published in France in 1831 followed by a similar 
report from England in 1845.' Both Ease were autopsy 
findings. 

Different nomenclature was given to extensive calcifica- 
tion of the wall of the gallbladder that included calcifying 
cholecystitis, calcified gallbladder, and porcelain gallblad- 
der. The term porcelain gallbladder was used to emphasize 
the blue discoloration and brittle consistency of the gall- 
bladder wall? Roentgenographic diagnosis of porcelain 
gallbladder was reported by Phillip and Naisons' in 1909 
and other similar reports have since been published.** 

Diagnosis is frequently made by the detection of a 
palpable mass in the right upper quadrant or by the 
discovery of typical gallbladder calcifications in abdominal 
roentgenograms.* Differential diagnosis from costochon- 
dral calcification or nephrolithiasis should be made by 
routine abdominal roentgenograms and intravenous pye- 
lography.* 

The incidence of calcified gallbladder at autopsy is low 
and ranges between 0.06% and 0.08%." The disease is more 
common in females than in males with a ratio of 5:1 as has 
been found in other cases of cholelithiasis. The highest 
incidence appears in the sixth decade of life, the mean age 
being 54 years with a range from 38 to 70 years," as was 
found in our series. 

Histologically, the disease is seen in two forms." In one 
type there is a broad continuous band of calcification in the 
muscularis. The second form is characterized by multiple 
and punctate calcification in the glandular spaces of the 
mucosa. Some authors consider the occurrence of intra- 
mural hemorrhage during chronic infection of the gall- 
bladder and subsequent calcification of the gallbladder 
wall as a possible cause.**:'*"* Others suggest a pathological 
change in calcium metabolism and precipitation of calcium 
in the gallbladder wall." 

Another concept is repeated irritation by a foreign body 
such as a gallstone and subsequent deposit of calcium in the 
gallbladder wall.’* Gallstones are present in nearly all 
instances of calcification of the gallbladder wall and 
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sterile." Phemister et al'®"* provided data that support the 
concept that obstruction of the common bile duct induces 
accumulation of calcium carbonate and its precipitation in 
the gallbladder wall. The precipitation probably occurs 
mostly in previous intramural cholesterol plaques.'* The 
high incidence of gallstones in the calcified gallbladder was 
reported by Kettunen.’ 

Etala'? described a group of 78 patients with carcinoma 
of the gallbladder, In his series, 16 patients had porcelain 
gallbladder; the five-year survival rate approached only 3%. 
In a series of 45 cholecystectomies reported by Cornell and 
Clarke,* 16 cases of porcelain gallbladder were found, two 
of which were adenocarcinoma. The frequency of carci- 
noma in porcelain gallbladder is remarkably high; Polk 
estimated the frequency to be 22%.'° 

The mechanism by which carcinoma of the gallbladder 
develops in porcelain gallbladder is still unknown. Both 
diseases are related to cholelithiasis. The carcinogenic 
stimulus may be due to degeneration and regeneration of 
the epithelium caused by the inflammatory changes in the 
gallbladder wall, or it may be related to chemical carci- 
nogens formed in the stagnant bile.'^ The overall incidence 
is 100 cases in several series was found to be 22%: Scirrhous 
carcinoma is the most common. A few cases of mucinous 
adenocarcinoma were also reported. Polk? described one 
case of squamous cell carcinoma. 
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Radioimmunoassayable Plasma Vasopressin 


Associated With Surgery 


Micha Haas, MD, Seymour M. Glick, MD 


€ Plasma vasopressin concentration was measured by 
radioimmunoassay before, during, and after anesthesia and 
surgery in ten subjects. During the short period between the 
onset of anesthesia and the start of operation, small elevations of 
vasopressin level were noted. Surgery itself was associated with 
significant elevations of up to 82 pg/ml. Highest levels of 
vasopressin were noted with major intra-abdominal surgery and 
lowest levels with limb surgery. The immediate postoperative 
period was marked by plasma vasopressin levels that were often 
higher than during surgery itself. Levels gradually fell to their 
preoperative state after three to four days. The elevated levels of 
vasopressin can be associated with oliguria and excessive water 
retention. Among the possible mechanisms for the stimulus to 
vasopressin secretion are pain, stress, positive pressure respira- 
tion, and anoxia. 

This study confirms by radioimmunoassay the changes in 
plasma vasopressin level with surgery that have been previously 
described by bioassay. 

(Arch Surg 113:597-600, 1978) 


L the early part of the present century! it was noted that 
the postoperative period was characterized by oliguria. 
The oliguria is of such magnitude that the urinary output 
during surgery is often inadequate for excretion of the 
patient's osmolar load.* While Habif et al* showed that the 
oliguria was influenced by changes in renal function and 
osmolar clearance, much evidence pointed to the involve- 
ment of vasopressin. Water loading does not prevent the 
oliguria,** oliguria was not found in patients with diabetes 
insipidus, and, finally, elevated levels of bioassayable 
vasopressin were demonstrated in the plasma and urine of 
patients during and after surgery.*? The clinical correlate 
of the oliguria is frequently hyponatremia, produced by 
overzealous fluid administration, in spite of intact renal 
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and adrenal function—a form of "inappropriate" secre- 
tion of antidiuretie hormone.'? 

The present study was undertaken to evaluate by 
radioimmunoassay the secretion of vasopressin before, 
during, and after operation. 


SUBJECTS AND METHODS 


Ten men undergoing a variety of surgical procedures under 
general anesthesia were studied. Blood was drawn from the 
patients on the night before operation, on the morning of surgery 
before and after premedication, after induction of anesthesia, 
after the initial incision, at frequent intervals during the surgical 
procedure, after extubation, every hour for several hours postoper- 
atively, about ten hours postoperatively, and daily for three to four 
additional days. All blood samples were drawn into heparinized 
syringes, immediately iced, and plasma was separated quickly and 
frozen at —20 C until assay. All the patients were premedicated 
with atropine and with meperidine or a combination of droperidol 
and phentanyl (thamonal). Anesthesia in all patients was induced 
with thiopental, succinylcholine bromide, and a mixture of nitrous 
oxide and oxygen. Subsequent anesthesia maintenance was 
carried out with a variety of agents in accord with the decision of 
the particular surgical and anesthetic team. The agents used 
during surgery included halothane, pancuronium bromide, droper- 
idol plus phentamyl, alcuronium chloride, and tubocurarine chlo- 
ride. The subjects received a variety of fluids, usually Ringer’s 
lactate solution or blood, according to the evaluation of need by the 
attending physicians. Mean fluid replacement during the day of 
operation in the six patients who underwent abdominal, chest, and 
genitourinary surgery was 4,650 ml. Administration of fluids 
postoperatively and pain relief medication was in accord with the 
treating physician’s orders and was independent of the present 
study. 

Plasma vasopressin concentration was measured by a highly 
sensitive and specific radioimmunoassay described elsewhere by 
one of us (S.M.G.)'* and widely used by other investigators.'^ All 
assays were performed in triplicate. All samples for a single 
patient were assayed in a single assay. 


RESULTS 


In the sample taken just before the patients' entry into 
the operating room, the mean level of plasma vasopressin 
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Fig 1.—Vasopressin levels before, during, and after surgery. 


in eight of the ten subjects was 0.96 +. 0.73 pg/ml, within 
the normal range. Two subjects, both of whom had been 
visibly upset preoperatively, had values of 6.5 and 14 pg/ 
ml, fivefold to tenfold higher than normal (Table). In both 
of these subjects the levels of vasopressin noted in the 
recovery room phase, where pain is a dominant feature, 
were higher than during the intraoperative phase. 

Since the patients in the present study were operated on 
immediately after induction of anesthesia, no opportunity 
was available to observe the effects of anesthesia alone 
over a lengthy period of time. In six of nine cases, the mean 
vasopressin levels in samples taken immediately after the 
induction of anesthesia was 1.5 + 0.99 pg/ml, a rise of 
about 0.5 pg/ml over the preoperative period and one that 
is much smaller than the elevations seen subsequently 
during the course of surgery itself. In three of the nine 
cases, anesthesia itself was followed by an elevation of 
plasma vasopressin levels to 50, 22.5, and 6 pg/ml respec- 
tively (Table). 

During the course of surgery, marked elevations of 
plasma vasopressin level to peaks ranging from 12.5 to 82 
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Fig 2.—Vasopressin levels before, during, and after surgery. 


pg/ml were observed in eight of ten cases (Table, Fig 1 and 
2). These levels are far greater than the range noted with 
severe osmolar stimulation.'*'^ The levels of vasopressin 
observed paralleled roughly the severity of the surgical 
procedures, the highest levels being observed during major 
intra-abdominal surgery (Fig 1). 

The least impressive changes in plasma vasopressin 
levels were observed in patients who underwent relatively 
minor surgery on peripheral limbs (Fig 3). 

While there was a rough correlation between the 
severity of the procedure and the degree of elevation of 
hormone level, no consistent effects were noted in associa- 
tion with specifie operative events, such as opening or 
closing of the peritoneum, pulling on abdominal organs, or 
cutting of the vagus nerve. 

The immediate postoperative period was marked by 
relatively high levels of plasma vasopressin. After an 
initial fall in vasopressin levels from a peak during 
surgery, a secondary rise during the recovery period was 
observed in most of the cases. In seven of ten cases the 
recovery room peak exceeded that achieved intraopera- 
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tively (Table, Fig 3 and 4). 

During the three to four days postoperatively, a gradual 
fall of plasma vasopressin levels toward normal was seen 
(Table, Fig 1, 2, and 4), but the overall level remained above 
normal during most of the period. While no prospective 
effort was made to quantitate pain and discomfort, the 
distinct impression was obtained that a rough correlation 
existed between severity of pain and elevation of plasma 
vasopressin level. 

Associated with the elevated levels of plasma vaso- 
pressin was a decrease in plasma osmolality. Mean plasma 
osmolality on the morning after the operation was 
274 + 12.9 mOsm/liter, as compared with 283 + 7.0 
mOsm/liter on the morning before surgery. Four of six 
patients in whom collections of urine were obtained had 
outputs of less than 400 ml/24 hr beginning with the 
morning of surgery. The mean urinary output in these six 
patients was 725 ml, in the face of a mean fluid adminis- 
tration of 4,640 ml and a measured loss via other sources 
(drains, nasogastric suction) of 435 ml. 


COMMENT 


The radioimmunoassay used in this study possesses 
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sensitivity well within the clinically significant range. It is 
not affected by peptides other than vasopressin, or by a 
variety of nonpeptide hormones and substances. Excellent 
correlations with changes in physiological state have been 
demonstrated'*'^ using the present assay, as well as with 
similar radioimmunoassays.'*^* In a recent article an excel- 
lent correlation was also shown between bioassay and 
immunoassay on identical samples." 

While surgery induces well-recognized changes in 
hepatic and renal function and might thus be expected to 
influence plasma levels of hormone, the fluctuations 
observed were so rapid and dramatic as to exclude changes 
in hormonal clearance as the cause of the variations in level 
of hormone. Much more likely are changes in secretion of 
hormone by the neurohypophysis. 

The precise causes for the enhanced secretion of vaso- 
pressin we observed are not clear. One can safely exclude 
changes in osmolality, because the acute changes in vaso- 
pressin observed were in excess of those produced even by 
severe elevations in plasma osmolality, and because plasma 
osmolality is stable during surgery. It is unlikely, too, that 
the changes in vasopressin were produced by changes in 
plasma volume, for several reasons. Published data in both 
humans and animals indicate that a loss of intravascular 
volume of at least 8% to 15% is needed to stimulate 
vasopressin release. In none of the procedures in the 
present study was there evidence of fluid loss of that 
magnitude. Fluid replacement averaged almost 5,000 ml on 
the day of surgery in the face of low urinary losses and 
measured losses from other sources. Nor were there 
changes of vital signs of a magnitude so as to suggest 
major fluid losses. Furthermore, even in studies of the 
effects of decreases of intravascular volumes in humans,”° 
the elevations of plasma vasopressin level were much 
smaller than those observed in the present study. Thus, 
while actual intravascular volumes were not measured, it is 
unlikely that these were the cause of the changes in plasma 
vasopressin concentration. 

Among the factors to be considered is positive pressure 
breathing, which has been shown to be associated with 
elevated levels of vasopressin.*'?* All of our patients went 
through a period of positive pressure respiration, but no 
temporal relationship was noted between the onset of such 
respiration and the elevation of plasma vasopressin level. 
Furthermore, elevation of plasma vasopressin level contin- 
ued long after the patient had been extubated. Hypoxia as 
a factor? can also be discounted because the patients were 
all well aerated throughout. Among the factors that may be 
contributing to the rise in vasopressin level may be 
adrenergic stimulation, which can produce oliguria?^* and 
stimulate vasopressin secretion? and which takes place 
with surgery. Probably playing a role, at least in the 
postoperative period, is the stimulus of pain, which has 
been reported to stimulate vasopressin secretion.'* 

Reflex stimulation of the neurohypophysis by the actual 
invasion of the protective envelope of the body may also be 
postulated, though there is little direct evidence as yet for 
such a reflex. Moran et al" showed, using bioassay, that 
mere incision of the skin was insufficient to stimulate 
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vasopressin secretion. In one case in that study, traction on 
viscera was associated with a rise in plasma vasopressin 
level. In the present study, although sampling was done at 
intervals as close as those in the study of Moran et al, we 
did not note a direct correlation between specific intra- 
abdominal activities and elevations of vasopressin level. 
Since the surgical procedures were carried out at their 
normal tempo in the present study, without alternations of 
traction and control periods, it is difficult to be certain 
about the effects of visceral traction. 

Recently, abdominal compression in rats has been shown 
to be a powerful elicitor of vasopressin secretion, 
suggesting abdominal pressure receptors as a possible 
mediator of vasopressin-releasing stimuli during surgery. 
Our own preliminary experiments in humans have yielded 
eonfirmatory results. 

The present study, applying radioimmunoassay, essen- 
tially confirms data that have been well known in the 
surgical literature on the basis of bioassay data. The 
availability of radioimmunoassay makes further physiolog- 
ical studies more feasible. 

The marked elevations observed in plasma vasopressin 
level may well explain the intraoperative and early postop- 





erative oliguria in a number of our subjects. It is possible, 
of course, that a contributory factor was relative hypovo- 
lemia secondary to the shift of body fluids to the "third 
space." Militating against hypovolemia as a cause of the 
oliguria was the absence of signs of clinical hypovolemia, 
the apparent liberal fluid administration, and the decrease 
in serum osmolarity on the first postoperative day. 

The release of vasopressin with surgery and for several 
days thereafter, and the attendant antidiuresis, highlight 
the importance of avoidance of overly zealous hydration. 
The very high levels of vasopressin observed are not yet in 
the range of those that cause smooth muscle contraction 
but they might conceivably potentiate other stimuli to 
smooth muscle contraction. As such, elevated plasma vaso- 
pressin levels may be beneficial as vasoconstrictors in the 
face of potential hypovolemia. However, such vasoconstric- 
tion may also play an etiologie role in postoperative 
vascular aceidents, such as myocardial infarction. 


This investigation was supported in part by grant 476 from the United 
States-Israel Binational Science Foundation, and by a grant from the 
Absorption Ministry, Israel. 

The surgical and anesthetic staff cooperated with this project, and the 
laboratory staff helped in processing the samples. 
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Long-Term Results of Operative Therapy 


for Aortoiliae Disease 


Robert J. Mulcare, MD; Thomas S. Royster, MD; Richard A. Lynn, MD; Ronald B. Conners, MA 


€ Over a period of 11'2 years, 140 patients were operated on 
for aortoiliac disease; 81 had coexisting superficial femoral 
artery occlusions (combined segment disease). Patients with 
combined segment disease were older, had twice the incidence 
of diabetes, and significantly more rest pain and gangrene on 
presentation. Aortic bifurcation grafts were placed in 114 
patients. Relief of rest pain and threatened gangrene was 
uniformly good. However, relief of claudication was significantly 
poorer in patients with combined segment disease. There were 
11 "late" thrombotic graft occlusions. Six grafts with distal 
anastamoses to the external iliacs failed because of limb outflow 
problems, while five grafts to the common femoral position 
exhibited more diffuse problems. Late graft failures were due to 
progression of disease and not problems intrinsic to the grafts. 
Cumulative patency rates were 98.0% at one year and 94.6% at 
three years. 

(Arch Surg 113:601-604, 1978) 


Coe. attention has been given to the treatment 

of aortoiliae occlusive disease over the past 25 years. 
Areas of controversy remain at the present time. As an 
example, there is still difference of opinion as to the best 
operative procedure and graft material to be used. 

This study reviews 11% years of operative experience 
with aortoiliac occlusive disease and the follow-up data on 
these patients. During this period, the preferred operative 
procedure and graft material used to treat aortoiliac 
occlusive disease in this clinic has been consistent. In the 
vast majority of patients, aortic bypass grafting has been 
employed, using woven Dacron bifurcation grafts. 
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The purpose of the study is to present the long-range 
clinical results of this mode of therapy. 


SUBJECTS AND METHODS 


In the 11!? years from January 1964 through June 1975, a total of 
140 patients were operated on for aortoiliac occlusive disease at 
Roosevelt Hospital in New York City. The records of those 
patients were studied and analyzed for clinical characteristies, 
mode of surgical therapy, and long-range follow-up results. 


Clinical Characteristics 


Of the 140 patients, 45 (32.1%) were female and 95 (67.9%) male. 
Ages ranged from 35 to 93 years. Twenty-four (17.1%) of the 
patients were diabetic. There were 130 whites, including Hispanics 
(92.9%), seven blacks (5.0%), and three Orientals (2.1%). 

Eighty-one (57.9%) patients had superficial femoral artery 
occlusion in addition to aortoiliac segment disease (combined 
segment disease) and have been reported elsewhere.' The superfi- 
cial femoral artery occlusion was bilateral in 50 and unilateral in 


. 81. These 81 patients with combined segment disease were older 


(median age, 64 years) and had nearly twice the incidence of 
diabetes (18.5%) compared to the 59 patients with aortoiliac 
disease alone (median age, 56 years; 10.2% were diabetics). 

Seventeen (12.1%) of the 140 patients had complete aortic 
occlusion, and 25 (17.9%) had associated abdominal aortic aneu- 
rysms. 


Presenting Signs and Symptoms 


Claudication was the most prominent presenting symptom 
(Table 1). Sixty-four had calf claudication only, while in 58 the 
claudication included the thigh and buttock muscle groups. The 81 
patients with combined segment disease showed a nearly 2:1 
predominance of calf-thigh claudication. The opposite was true of 
the 59 patients with aortoiliac disease only, in whom thigh and 
buttock claudication was more than twice as common as calf 
complaints. Of the 17 patients with complete aortic occlusion, five 
had calf and eight buttock and thigh claudication. 
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Table 1.—Patients With Aortoiliac Occlusive Disease 


No. (96) of Patients 


Combined 
Segment 
Disease 

(N = 81) 


Aortoiliac 
Disease Only 
(N = 59) 


Total 
(N = 140) 
Claudication 
Calf (45.7) 64 (59.3) 48 (27.1) 16 


Thigh (41.4) 58 (28.4) 23 (59.3) 35 


Rest pain (19.3) 27 (28.4) 23 (6.8) 4 


Ulceration and 


gangrene (27.1) 38 (38.3) 31 (11.9) 7 


Table 2.—Operative Procedures in 140 Patients With 
Aortoiliac Occlusive Disease 


Aortic bypass grafts 
Aorto-one limb femoral or iliac 
Aortic bifurcation grafts 
Aortobilateral common femoral 
Aottobilateral external iliac 
Aorto-one limb iliac-one limb femoral 
Aortobilateral common iliac 


Other operations 
Endarterectomy 
iliofemoral bypass grafts 
Axillofemoral bypass grafts 
Femoral-femoral bypass grafts 








Table 3.—Therapeutic Results in 104 Patients Surviving 
Aortic Bifurcation Graft Operations 










Aortoiliac 
Disease Only 

(N = 51) 
= PORIE r A adl cam RO oe ERR MESE AAEE 
Complete Incomplete Complete Incomplete 


Claudication 30 11 41 6 
Ulceration 6 6 1 1 


Combined 
‘Segment Disease 
(N = 53) 


















Rest pain was the major presenting symptom in 27 of the 140 
patients in the study. It was present in 23 of 81 patients with 
combined segment disease and four of 59 patients with aortoiliac 
disease only. Four of 17 with complete aortic occlusion had rest 
pain. 

Threatened or frank tissue loss was a presenting sign in 38 of 
the total 140 patients (27.1%). Like rest pain, it was far more 
prevalent in combined segment disease than in aortoiliac disease 
only. Tissue loss was impending, or frankly present, in five of 17 
patients with complete aortic occlusion. 


Operative Procedures 


The operative procedures undertaken in the 140 patients are 
listed in Table 2. Also shown are the operations performed on the 
114 patients undergoing aortic bypass utilizing bifurcation grafts. 
Eight other patients had aorto-one limb grafts and a variety of 
procedures were done in 18. 

Of 114 aortic bifurcation grafts, 71 (62.3%) had at least one distal 
limb to the common femoral position. Seventy-three (64.0%) had 
end-to-side and 41 (36.0%) had end-to-end aortic anastamoses. 

Associated lumbar sympathectomies were done in 93 patients, 
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75 bilateral and 18 unilateral. Localized endarterectomies of the 
common or profunda femoris arteries were associated with bypass 
grafting in 45 cases. 


RESULTS 
Procedures Other Than Aortic Bifurcation Grafting 


As noted above, 26 of 140 patients did not undergo aortic 
bypass procedures utilizing bifurcation grafts. These 
patients represent a small and highly selective sample. 

Nine patients required only limited endarterectomies or 
unilateral iliac replacements. Complete relief or improve- 
ment of presenting symptoms was accomplished in each 
case, although one patient required subsequent femoral- 
popliteal bypass and another underwent below-knee ampu- 
tation three months later for distal progression of 
disease. 

Nine patients underwent femoral-femoral or axillofem- 
oral bypasses, for rest pain or gangrene or both. Seven 
obtained relief of symptoms. Two died postoperatively at 
two and 30 days of myocardial infarction and multisystem 
disease, respectively. 

Of eight aortounilateral grafts, seven were aortofemoral 
and one was aortoiliac. Two were performed in patients 
with former above-knee amputations on the contralateral 
side, and six were done for symptoms and signs confined to 
one side. Of these eight patients, one died two days later of 
myocardial infarction and one was lost to follow-up. The 
remaining six obtained complete relief of their major 
presenting symptoms. 


Aortic Bifurcation Grafts 


The remaining 114 patients in the study had aortic 
bifurcation grafts. 

Ten patients died within the first two months without 
having left the hospital. Seven deaths were due to cardiac 
causes, two to renal failure, and one to a late cerebrovas- 
cular accident. 

One hundred four patients were able to leave the hospital 
after aortic bifurcation graft procedures. Operative resto- 
ration of flow was achieved in all cases. One hundred two 
were followed up for 12 to 134 months (average, 48.4 
months). The one-year follow-up rate was 98%, and the 
three-year follow-up rate was 92.3%. 

Table 8 shows the therapeutic results in these 104 
patients. The patients are categorized into those with both 
aortoiliac disease and superficial femoral artery occlusion 
(combined segment disease, N = 53) and those with only 
aortoiliac occlusive disease (N = 51). The results are repre- 
sented as either complete or incomplete relief of present- 
ing symptoms. Complete relief was strictly interpreted as 
total relief of claudication and rest pain, and healing of 
ischemic lesions with only limited amputation. 

In those with claudication, the percentage of complete 
relief is significantly lower in combined segment disease. 
Nine patients in that group required a total of 12 subse- 
quent femoral-popliteal bypasses, from one day to 73 
months later. In contrast, only three patients with 
aortoiliac disease alone required later femoral-popliteal 
bypasses. 
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Table 4.—Late Graft Failure in 104 Patients With Aortic Bifurcation Grafts 





Graft i 
Failure, 
Original Operation Age/Sex mo Secondary Operation Follow-up 
Aortobilateral |. 55/M 3 Right limb reconstruction Died 53 mo; ? cause; patent graft 
External iliac 53/M 45 Right limb reconstruction Patent 51 mo 
61/F 82 Left limb reconstruction Patent 94 mo 
44/F 88 Right limb reconstruction Patent 96 mo 
56/F 2 Resection right iliac false aneurysm, Died 10 mo; ruptured thoracic 
femoral-femoral graft aneurysm; patent graft 
57/M 92 Aortobilateral femoral graft Patent 118 mo 
Aortobilateral 46/M 12 Aortobilateral femoral graft Patent 37 mo 
common femoral 59/F 39 Thrombectomy of left limb Died 90 mo; peritonitis; patent graft 
53/M 84 Body and right limb replacement Patent 101 mo 
55/M 12 Right femoral false aneurysm repaired Died 30 mo; renal failure; patent 
graft 
43/M 72 Aortobilateral femoral graft Patent 82 mo 
Aorto-right common 65/M 18 Left limb reconstruction Patent 72 mo 
femoral-left 
external iliac 
Aorto-right common 37/F 39 Aortobilateral femoral graft Patent 74 mo 
iliac-left common 


femoral 








No. of Grafts Not Observed Due to 


M Risk 
Initial Insufficient Population Cumulative 
| Population Unrelated Loss of Duration of Included Graft Failure Patency Patency 
Year at Risk Deaths Follow-up Follow-up in Study Occlusions Rate, Rate, 96 Rate, 96 








% 
1 104 0 2 0 102 2 2.0 (2/102) 98.0 (100/102) 98.0 
2 102 3 4 8 87 3 3.4 (3/87) 96.6 (84/87) 94.6 








There were six immediate graft thromboses in the first 
48 postoperative hours. In two patients, the thromboses 
were secondary to hypotension from a myocardial infarct. 
One could not be explored and died in 48 hours. Five were 
explored and thrombus or embolus successfully extracted. 

Table 4 summarizes the late graft “failures” that 
occurred in 13 patients from three to 92 months after 
implantation of the aortic bifurcation graft. Three (23.1%) 
were diabetic. The average age of these 13 patients at the 
time of initial operation was 45.2 years, substantially below 
the total group average. This suggests a more virulent 
form of arteriosclerotic disease producing earlier clinically 
significant disease, and more rapid progress of arterial 
occlusion. The average follow-up period of this group was 
69.4 months, nearly twice the entire series of 104 bifurca- 
tion graft survivors. Two of the 13 bifurcation graft 
failures were due to false aneurysm formation, and 11 
grafts failed because of thrombosis. 

These 11 thrombotic graft failures are summarized in 
Table 4. In five, the distal anastamoses were placed to 
bilateral external iliac arteries. All five failed due to 
unilateral limb occlusion. The single failed graft placed to 
common femoral and external iliac positions initially, also 
developed limb thrombosis to the external iliac side. There- 
fore, all six thrombotic failures in grafts originally run to 
external iliac positions were apparently limb outflow fail- 
ures. They occurred at an average of 54.6 months. Repair 
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3 87 4 2 8 73 0 


0.0(0/73) 100.00 (73/73) 94.6 





was accomplished by limb reconstruction to a more distal 
position in five and total bifurcation replacement with 
more distal limb placements in one. 

Four patients who had original aortobilateral common 
femoral grafts had thrombotic graft failures at an average 
of 51.7 months. One was a total graft failure, requiring 
replacement of the bifurcation graft. The three remaining 
thrombotic failures were due to one-limb failure of the 
original grafts. However, two required complete bifurca- 
tion graft replacement while in only one case could limb 
reconstruction alone (thrombectomy) solve the problem. 
One patient originally received a graft to the common iliac 
and common femoral positions and suffered total graft 
thrombosis requiring replacement of the bifurcation 
graft. 

These data indicate that the time of bifurcation graft 
failure was not significantly different between those with 
distal anastamoses placed to the external iliac (54.6 
months) and those to the common femoral positions (51.7 
months). There is a suggestion, however, that those grafts 
placed to the external iliac artery seemed to fail consis- 
tently from limb outflow problems due to progressive iliac 
disease, while those in the femoral position were subject to 
more diffuse problems involving inflow as well as bilateral 
outflow problems. 

Of 11 late thrombotic bifurcation graft failures, ten 
(90.9%) had been end-to-side aortic anastamoses, a higher 


Aortoiliac Disease—Mulcare et al 603 

























| 
[ 
4 
^i 


r 
t 
St 
^ 
£ 








percentage than the 64.0% with that configuration in the 
entire 114 bifurcation graft series. 

Graft patency was measured using a modified life table 
approach over a 36-month period for the 104 patients 
surviving aortic bifurcation grafting. The cumulative 
patency rates are summarized in Table 5. A variation of the 
method described by Cutler and Ederer? was used in which 
we assumed that lost cases are deleted at the beginning of 
the study year. One-year cumulative patency rate was 
98.0% with a standard error of + 1.4%. Two- and three-year 
cumulative patency rates were idential: 94.6% (+2.3%). 


COMMENT 


The heavy preponderance of white patients, including 
Hispanics—92.9% of the total—and the low figure of 
blacks—5.0%—may simply reflect the overall, racial distri- 
bution at Roosevelt Hospital (79.6% white in 1975), further 
biased by the fact that 60% of the 140 patients were 
private, again a largely white group. There are no racial 
data quoted in reports of large surgically treated series of 
aortoiliae disease in comparable major urban centers such 
as Rochester, NY,’ Boston,' or Nashville.* 

The male-female sex ratio of 2:1 is lower than the fairly 
uniform 4:1 ratio of other series of comparable size.*^ 
There appears to be no clear-cut reason for the relatively 
high incidence in women in this series. 

There were a total of 13 hospital deaths in this series of 
140 patients, for a mortality of 9.3%. Twelve of the 18 
patients had combined segment disease. The median age 
was 69, higher than the 81 combined segment disease 
patients (age 64), or those with aortoiliac disease alone (age 
56). Diabetes was present in four patients (30.8%), twice 
the 15% rate for the total series and significantly higher 
than the 18.5% rate for the 81 patients with combined 
segment disease. Eight of these 13 patients were operated 
on for uleeration or impending gangrene on an urgent 
basis, and nine had confirmed antecedent cardiac disease. 
These data suggest that the risk factors involved in the 
hospital death patients were age, antecedent heart disease, 
diabetes, and combined segment disease. 

The implication of combined aortoiliac occlusive disease 
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and superficial femoral artery occlusion (combined 
segment disease) as a presenting clinical complex is worthy 
of note. Compared to patients with aortoiliac disease only, 
the patients with combined segment disease were older, 
had twice the incidence of diabetes, had a significantly 
higher incidence of rest pain and gangrene on presenta- 
tion, and had therapeutic results in relieving claudication 
that were significantly poorer. Nine of 53 patients (17.0%) 
in the combined segment disease group surviving aortic 
bifureation graft operations required subsequent femoral- 
popliteal bypass, compared to three of 51 patients (5.9%) in 
the group with aortoiliac disease only. Twelve of 13 deaths 
in this series occurred in patients with combined segment 
disease. However, the incidence of late thrombotic graft 
failures was lower in the combined segment group (4) than 
in the patients with aortoiliac disease only (7). 

Five Dacron aortic bifurcation grafts of the original 114 
implanted were knitted and 109 were woven. Twelve of the 
13 late graft failures were in woven grafts, including two 
false aneurysms at distal anastamotic sites. One of these 
false aneurysms occurred two months after the operation, 
secondary to infection. Therefore, only a single false 
aneurysm occurred in the series attributable to suture or 
graft wear, or arterial degeneration at anastamotic sites. 
There were no instances of graft dilation. In general, then, 
the performance of woven Dacron bifurcation graft in this 
series has been satisfactory. Late graft failures were 
largely attributable to progression of disease rather than 
intrinsic graft problems. 
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© The effects. of ENEA adenosine tidal (ATP) | ATP administration o on tissue PARA of ATP ii ina bara rat 
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Fig 1.—Light micrographs of rat liver specimens from burned-untreated (A & B) and burned-treated 
animals (C & D). The most striking morphology differentiating two liver specimens is substantial 
infiltration of inflammatory cells into hepatic sinusoids in untreated specimens (A). In addition the 
untreated tissue shows perinuclear vacuolation and loss of clear staining of ergastoplasm (B) (original. 
magnification, A & C x 270) (original magnification, B & D x 1,000). 
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Fig 2.—Electron micrograph of liver from a burned-untreated rat showing loss of profiles of endoplasmic 
reticulum (er) with a marked increase in free ribosomes (r) in cytoplasm. An inflammatory cell has entered 
the Disse's space (arrow). Mitochondria appear intact (original magnification, x 13,650). 


in 0.6 ml sterile distilled water. An identical dose of ATP was 
given by intramuscular injection 24 and 48 hours postburn. 

2. Burned—untreated (N = 24): The infliction of the burn and 
the intraperitoneal saline injection were as in the burned-treated 
group, but the ATP injections were replaced by a 0.6 ml intramus- 
cular injection of sterile distilled water. 

3. Control group (N = 12): No burn was inflicted, but each rat 
received the intraperitoneal saline and intramuscular injection of 
distilled water as in the shaved burned-untreated group. 

On the third day after burning, each rat was again anesthetized 
with sodium pentobarbital, and the liver and heart were rapidly 
exposed. Part of each organ was then quickly frozen in situ with a 
freeze clamp precooled in liquid nitrogen.*"* Frozen 
specimens were immediately placed in liquid nitrogen for storage 
until analyzed for ATP content. Biopsy specimens were also taken 
from nonfrozen areas of the liver and heart for histological 
evaluation of both light and electron microscopy. 


Preparation of Tissue Extracts for ATP Assay 


Frozen tissue, still in liquid N,, was ground to a powder with a 
mortar and pestle. This powder was weighed in a precooled 
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polycarbonate centrifuge tube, and then deproteinized with cold 
0.1N HCI in absolute methanol and 1.2N perchloric acid, homo- 
genized, and centrifuged. The supernatant was decanted and 
neutralized with a solution of 15% KOH and 15% K.CO.. The 
resultant KClO, precipitate was removed by centrifugation and 
the supernatant used for assay of ATP by enzymatic analysis with 
hexokinase and glucose-6-phosphate dehydrogenase.'*- 


Preparation of Histological Sections 


Tissues for routine light microscopy were fixed in neutral 
buffered 4% formaldehyde, embedded in paraffin, and sectioned. 
The tissues were evaluated after routine hematoxylin-eosin stain- 
ing, after staining with PAS with and without diastase to reveal 
glycogen, and with Sudan IV to evaluate fat depositions. The 
latter two procedures were done on alcohol fixed tissue and frozen 
sections respectively. 

Tissues for electron microscopy were fixed in 2.5% glutaralde- 
hyde—4% paraformaldehyde buffered with 0.1 M sodium cacody- 
late at pH 7.5. Following fixation for 16 hours at 4 C the tissues 
were postfixed in 1.8% osmium tetroxide buffered with 0.2M 
collidine at pH 7.5. Some tissues were then stained en bloc in 2% 
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Fig 3.—Electron micrograph of liver from a burned rat treated with ATP showing essentially normal 
cytoarchitecture with intact mitochondria, well formed profiles of endoplasmic reticulum and diffuse 
presence of glycogen (original magnification, x 13,650). 


aqueous uranyl acetate; others were processed without en bloc 
staining to better preserve the glycogen. Following dehydration in 
a graded series of ethanol, the tissues were embedded in a mixture 
of Epon 812 and Araldite 6005 and sectioned on an MT2 ultrami- 
crotome. Sections were counterstained with lead citrate and 
uranyl acetate and examined in a Philips 300 microscope operating 
at 60 kev. 


Statistical Methods 


Data of tissue ATP content were analyzed by means of one-way 
analysis of variance. When a significant F ratio was obtained, the 
Newman-Keuls post-hoe test was used to analyze the differences 
among groups." 
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RESULTS 
Contents of ATP in Liver and Heart 


The mean values (+ SEM) of liver and heart ATP 
contents in the three groups are shown in the Table. 

l. Liver: In the burned-untreated group the liver ATP 
content was significantly lower than in the unburned 
control group (P —.01) The liver ATP content in the 
burned-treated group, however, did not differ significantly 
from the unburned controls. Also, the mean level of the 
treated group was significantly higher than the mean level 
of the untreated group (P < .01). 

2. Heart: The mean value of the heart ATP content of 
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the burned untreated group was significantly lower than 
the mean value of the unburned control rats (P < .01). 
There was no statistical difference between the mean 
values of the unburned control group and burned rats 
treated with ATP. Also, the mean level of the treated 
group was significantly higher than the mean level of the 
untreated group (P < .05). 


Histopathological Findings 


The most reproducible and major changes were seen in 
the liver. In the burned-untreated animals, the liver cells 
were more homogeneous appearing than the controls. The 
clumpy appearance of the ergastoplasm was diminished, 
the cells showed fatty vacuolation and there were focal 
areas of cellular necrosis. With PAS staining, the hepato- 
cytes in the periportal areas showed some depleted levels of 
glycogen (Fig 1, A and B). 

The most striking finding in the burned-untreated 
animals was the presence of a cellular infiltrate both in the 
periportal hepatic sinusoids as well as into the hepatic 
. laminae. This consisted of both mononuclear cells, probably 

lymphocytes, as well as monocytes and focal polymorpho- 
nuclear cells (Fig 1A). 

The tissues from the heart did not show morphological 
differences that could be appreciated from those of the 
burn-treated or control groups. 

The livers of burned rats treated with ATP showed 
morphology that was distinctly different from that seen in 
the untreated set and more closely resembled the controls. 
The cytoplasm showed greater granularity or persistence 
of the ergastoplasm, the periportal depletion of glycogen 
was only infrequently seen, and the presence of an inflam- 
matory cell infiltrate into the hepatic parenchyma was 
infrequent (Fig 1, C and D). 

When the sections from the livers of 65 animals from 
control, burned-untreated, and burned-treated were ran- 
domized and examined blindly, those representing the 
burned-untreated group were distinct, whereas those from 
the control and burned-treated were nearly indistinguish- 
able. The most useful criterion in this double blind evalua- 
tion was the presence of inflammatory cells within the 
hepatic parenchyma. 

Electron microscopic examination of all three groups 
revealed features consistent with those observed in the 
light microscope. 

In the burned-untreated group, there appeared to be 
greater vacuolation of the cytoplasm, depletion of 
glycogen, and dilation of the cisterns of the endoplasmic 
reticulum. In particular, the ribosomes appeared to disso- 
ciate from the membranes and become free within the 
cytoplasm (Fig 2). Hepatocytes with dilated mitochondria 
and swelling of the cytoplasm were more frequently 
observed in the burned-untreated group. The frequent 

presence of inflammatory cells within the hepatic sinusoids 
and in the Disse’s space in the burned-untreated group was 
observed in light microscopic preparation and was 
confirmed by electron microscopy (Fig 2). These cells 
resembled both polymorphonuclear cells as well as mono- 
cytes and lymphocytes. No plasma cells were observed. 
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In the burned-treated group, the changes seen in the 
endoplasmic reticulum and mitochondria described above 
were not apparent and the untrastructure of the hepato- 
cytes resembled that seen in the normal controle 
(Fig 3). 


Mortality 


Four of the 24 rats (16.7%) included in the burned- 
untreated group died before the end of the experiment. In 
the burned rats treated with ATP only one of the 29 
animals (3.4%) died. All unburned control rats survived the 
duration of the study. 


COMMENT 


Adenosine triphosphate plays an essential role in the 
metabolism of all living cells. It supplies energy needed by 
the cell to carry on different synthetic reactions and 
specialized tissue functions. Derangement of ATP 
production can inhibit different energy-dependent reac- 
tions, eg, protein synthesis, glycogen formation,” and 
osmotic homeostasis.: 

Following thermal injury, the metabolic response is 
characterized by a sustained posttraumatic hypermetab- 
olism that can result in severe depletion of energy 
stores.’**° This metabolic disturbance may reach a critical 
level where the cell cannot maintain the integrity of its 
own structure and eventually dies.?'-? 

The magnitude of the increase in liver and heart ATP 
levels that we found in the treated group as compared with 
the untreated group could not possibly be derived from the 
exogenously applied ATP even if all three doses were given 
at once and the ATP then uniformly distributed through- 
out the tissue. The actual difference between liver and 
heart ATP content of burned animals receiving ATP and 
those not was 18 times greater than this theoretical value 
of 0.027 umol/gm of tissue. The differences in ATP content 
and and hepatic morphology could therefore not be due to a 
direct effect of the injected ATP. 

The mechanism by which exogenous ATP protects the 
cell after burns is not understood. The early hemodynamic 
response after thermal injury is characterized by a 
decreased cardiac output and splanchnic vasoconstriction 
with diminished liver blood flow.?** As ATP administra- 
tion to animals produces an increase in cardiac output and 
coronary blood flow, with splanchnic vasodilation, it is 
possible that this protection is secondary to an improve- 
ment in liver and heart perfusion. 

Another suggested mechanism of action is that ATP has 
a "priming effect” on the resynthesis of cellular 
ATP.: Against this speculation is the generally held 
concept that cells are impermeable to ATP.:** However, 
more recent studies?^?' have provided evidence that ATP 
is released from active skeletal muscles, and Chaudry and 
Gould* have shown that '*C ATP can enter skeletal muscle 
cells. The evidence presented by the above investiga- 
tors?*?^** strongly suggests that the release and uptake of 
ATP is a physiological process, that ATP can cross cell 
membranes, and that a priming effect on the resynthesis 


of ATP could occur. 


ATP Administration in Burns—Zaki et al 609 











« ? s an "y 












n le , 
"M OE 







4 ET 


, X E a 


PT 


yy Ac 





1 





Sr X dur =~ : 
SE NEIN xk. Se i Ph 
Ban 2 gs ad vy T 


E 


s uy, N * TL V, 
* , G : * AC A Y 
ONT i aa. UNUS VA 


AE re i” 
f; ^ : TET SA a 3 












Votre studies on the ere es effects on. 


ATP after burns, and investigations on the fate of the 


P^ injected ATP will be a v better. n A dts 


YT 4 à , xciv Se u 
EA ON Pe M. Woe 
fe 08 r 
RENN E 
: 


l. Talaat SM, Massion WH, Aat TAS RA of ERARE ish hatte: 


phate administration in irreversible cda RHODE NIMETY 55:813-819, 
1964. i 

2. Fulton RL: Prevention of endotoxie death with nicotinamide and 
adenosine triphosphate. Surg Forum 25:17-19, 1974. 

3. Talaat SM, Ageeb M, Talaat SM: Prevention of ischaemic necrosis 
after hepatic artery ligature. J Surg 2:955-961, 1961. 

4. Talaat SM, Abd el-Rahman Y: Effect of ATP on cardiac metabolism 
and on coronary flow, Twenty-second Internat. Cong. Physiol. Sc., Vol. 2, 
abstract 80, 1962. 

5. Ziegelhoffer A, Fedelesova M, Kostolansky S: Specific ATF action on 
metabolism of isolated heart: Influence of pH divalent eation concentration 
and stability of complexes. Acta Biol Med Ger 28:893-900, 1972. 

6. Dahl NA, Balfour WM: Prolonged anoxic survival due to pre-exposure 
to anoxia: Brain ATP and lactate changes. Fed Proc 22:633, 1973. 

7. Talaat SM, Beheri GE, Zaki MS, et al: Prevention of early histopatho- 
logical changes in the liver in extensive burns. Br J Plast Surg 26:132-139, 
ms 

8. Chaudry IH, Planer GJ, Sayeed MM, et al: ATP depletion and 


sj replenishment i in hemorrhagic shock. Surg Forum 24:77-79, 1973. 


9. Chaudry IH, Sayeed MM, Baue AE: Depletion and restoration of tissue 
ATP. in hemorrhagic shock. Arch Surg 108:208-211, 1974. 
10. Hamdi H, Talaat S, Kessebah A: The effect of administration of ATP 


. en the levels of adenosine and its phosphorylated derivatives in plasma and 


tissues in oligaemie shock. UAR J Physiol Sci 4:25-43, 1969. 

11. Sharma GP, Eisman B: Protective effect of ATP in experimental 
hemorrhagic shock. Surgery 59:66-75, 1966. 

12. Lamprecht W, Trautschold I, in Bermeyer HU (ed): Methods of 
Enzymatic Analysis. NY, Academic Press Inc, 1974, vol 4, p 2101. 

13. Lowry OH, Passonnear JF: A Flexible System of Enzymatic Analysis. 
New York, Academic Press, 1972, p 152. 

14. Winer BJ: Statistical Principles in Experimental Design, ed 2. New 


York, McGraw Hill Book Co Ine, 1971, pp 210-211, 261-289. 


15. Cantarow A, Trumper M: Clinical Biochemistry. Philadelphia, WB 


Saunders Co, 1967. 
16. Farber E, Shull KH, Villa-Trevino S, et al: Biochemical pathology of 
acute hepatic adenosine triphosphate deficiency. Nature 203:34-40, 1964. 


610 Arch Surg—Vol 113, May 1978 


D 


"ie A 
‘ ia? - free: 
> + > T J 
"IE r ^. d be B 
i .. 
wi 


apparent protective 
injury. EN 


th 


Us 


à Pt Sates ee Oy 
R 1 E es de 
RACE E A 












Ni) f yas NAE! 
duis (a gut X 4 TAE Dv X | 
RALE Y s i Moda TUNE MAS Hy me 


E dete PRIA burn 














References $ 


T. indus L: Metabolic aspects of shock, in International Ciba Sympo- 


sium on Shock. Stockholm, 1962, p 76. — 


18. Robins SL: Pathology. Philadelphia, WB Saunders Co, 1967, p 10. 

19. Artz CP: Burns updated. J Trauma 16:3-15, 1976. 

20. Dolecek R, Endryas L, Kaline J, et al: Neuroplegies in the treatment 
of burns: Experimental and clinical results. J Trauma 5:24-42, 1966. 

21. Dolecek R, Endryas L, Kaline J: The metabolie response after burns: 
Therapeutic implications, in Wallace AB, Wilkinson AW (eds): Research in 
Burns. Edinburgh, Livingstone Ltd, 1966, pp 120-131. 

22. Vtjurin BV: Ultrastructural changes of the parenchymatous hepatic 
cells after burns and the dynamics of their reconstruction thereafter. Read 
before the Fourth Burns Conference, Leningrad, USSR, 1965. 

23. Abell RG, Page IH: A study of the smaller blood vessels in burned 
dogs and cats. Surg Gynecol Obstet 77:348-353, 1943. 

24. Dobson EL, Warner GF: Factors concerned in the early stages of 
thermal shock. Cire Res 5:69-74, 1957. à 

25. Green HN, Stoner HB: Biological Actions of the Adenine Nueleotides. 
London, HK Kewis & Co Ltd, 1950. 

26. Rowe GG, Afonso S, Gurtner HP, et al: The systemic and coronary 
hemodynamic effects of adenosine triphosphate and adenosine, Amer Heart 
J 64:228-234, 1962. 

21. Chaudry IH, Sayeed MM, Baue AF: Effect of adenosine triphosphate- 
magenesium chloride administration i in shock. Surgery 15:220-227, 1974. 

28. Boyle PJ, Conway EJ: Potassium accumulation in muscle and asso- 
ciated changes. J Physiol 100:1-63, 1941. 

29. Glynn IM: Membrane adeonsine triphosphate and cation transport: 
Br Med Bull 24:165-169, 1968. 

30. Forrester T: An estimation of adenosine triphosphate release with the 
venous effluent from exercising human forearm muscle. J Physiol 204:347- 
364, 1969. 

31. Forrester T, Lind AR: Identification of adenosine triphosphate in 
human plasma and the concentration in the various effluent of forearm 
muscles before, during and after sustained contractions. J Physiol 204:347- 
364, 1969. 

32. Chaudry IH, Gould MK: Evidence for the uptake of ATP by rat soleus 
muscle in vitro. Biochim Biophys Acta 196:320-326, 1970. 


E 
2: 


. 


ATP Administration in Burns—Zaki et al 





Gastric Secretory Response to Intravenous 


Amino Acids in Eviscerated Dogs 


Elpidio C. Mariano, MD, John H. Landor, MD 


* Eight dogs, four with intact vagi and four with vagotomy, 
were studied to see if the gastric secretory effect of intravenously 
administered L-amino acids is mediated by a gastrointestinal 
(Gl) hormone or hormones. Intravenous infusion of amino acids 
produced a significant secretory response in denervated and in 
innervated stomachs. When the known sites of formation of GI 
hormones were removed by resection of antrum, duodenum, 
pancreas, jejunum, ileum, and colon, the gastric stimulatory 
effect of amino acids was not changed significantly in dener- 
vated stomachs but was greatly increased in innervated 
stomachs. We conclude that amino acids have a direct effect on 
parietal cell secretion that is not dependent on the intermediary 
release of a stimulatory hormone, and that evisceration 
enhances this effect in dogs with intact vagi. 

(Arch Surg 113:611-614, 1978) 


| Dae studies of the intestinal phase of gastric secretion 
led to the conclusion that HCl production is stimu- 
lated by a humoral substance (or substances) released from 
or absorbed by the intestinal mucosa during the process of 
digestion and absorption.'* Although the work of Sircus? 
provided evidenee for the existence of an intestinal 
hormone capable of stimulating parietal cell secretion, it 
did not establish with certainty that the gastric response to 
an intestinal meal is due solely to the release of such a 
hormone. More recent studies have confirmed that the 
passage of various proteins or peptones through the prox- 
imal intestine elicits gastric secretory responses in the 
dog** and in man.” Konturek et al* have reported signif- 
icant elevations of serum gastrin levels in response to an 
intestinal meal in dogs but this has not been found to be 
the case in man.*'* Although it is generally thought that 
intestinal stimulation of gastric secretion is mediated by a 
hormone, which Grossman has named “entero-oxyntin,”” 
available evidence does not exclude the possibility that the 
gastric stimulation that occurs after an intestinal meal is 
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due to the effects of absorbed produets of digestion or to a 
combination of such effects with those produced by an 
intestinal hormone. 

In a previous experiment, it was shown that the 
intravenous administration of a solution of mixed L-amino 
acids stimulates gastric secretion in dogs, and that the 
secretory response is similar in magnitude to that evoked 
by intrajejunal administration of the same solution; 
similar results in man have now been reported by Isenberg 
and Maxwell.'* These findings lend credence to the conten- 
tion that amino acids, absorbed from the gut, may play a 
role in the intestinal phase of gastric secretion. The current 
experiment was undertaken to determine if amino acids 
act directly on the parietal cells and to ascertain whether 
their effect on gastric secretion is mediated or modified by 
the release of a gastrointestinal (GI) hormone or hormones. 
To attempt to answer these questions, the gastric secretory 
response to an intravenous infusion of mixed amino acids 
was measured before and after the removal of the known 
sites of production of GI hormones in dogs with vagally 
innervated or denervated stomachs. 


MATERIALS AND METHODS 


Eight female miniature beagles weighing between 8.5 and 9.5 
kg were used. Operations were performed aseptically with the 
dogs under general anesthesia, and gastric secretory studies were 
performed while the dogs were awake in modified Pavlov stands. 
Intravenous infusions were given via plastic catheters inserted 
into subcutaneous limb veins, and a steady rate of infusion was 
maintained by means of a peristaltic pump. During the studies, 
gastric juice was collected at 15-minute intervals and the acidity of 
each specimen was determined by titration with 0.1N NaOH using 
the color change of phenol red as the end point; the H* ion content 
was expressed in microequivalents. The entire experiment was 
carried out on four successive days in each dog, with operations 
being performed on days 1 and 3, and identical secretory studies 
being conducted on days 2 and 4. 


Operations 


On day 1, the abdomen was opened through a midline incision 
and a 2.5-cm strip of the full thickness of the stomach wall at the 
antrum-corpus junction was removed. The pylorus was divided, the 
antrum was fashioned into a pouch with drainage provided by a 
mucocutaneous fistula, the proximal end of the duodenum and the 
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Fig 1.—Diagrammatic representations of initial surgical preparation 
(left) and final preparation after evisceration (right). 


distal end of the gastric corpus were closed, and a stainless steel 
cannula was placed in the main stomach and externalized through 
a stab wound in the abdominal wall. The distal common bile duct 
was divided between ligatures, and a cannula was placed in the 
gallbladder to ereate a total external bile fistula. The operation is 
depieted diagrammatically in Fig 1, left. In addition, four dogs 
underwent total abdominal vagotomy, while the vagus nerves to 
the stomach were preserved in the remaining four. On day 3, 
celiotomy was again carried out and the antrum, duodenum, 
pancreas, jejunum, ileum, and entire large intestine (except for a 
short rectal stump) were removed (Fig 1, right); the splenic vein 
was carefully preserved while performing the pancreatic resection 
to provide continuing portal vein flow to the liver. Adequate 
hydration of the dogs was ensured by the daily administration of 
1,000 to 1,500 ml of a physiological saline solution containing 40 
mEq/liter of KCl, with half given intravenously and the other half 
given subcutaneously. Oral intake was prevented during the entire 
four-day experiment. 


Secretory Studies 


Identical experiments were carried out on days 2 and 4. During 
the initial 144 hours of basal gastric juice collection, intravenous 
saline was given at a rate of 2 ml/min. During the next two-hour 
period, the intravenous infusion consisted of a 5% solution of 
mixed L-amino acids (Fre-Amine II) given also at 2 ml/min. This 
was followed by an additional 14-hour period of gastric juice 
collection during which time the intravenous infusion consisted 
again of 0.9% NaCl. During experiments on day 4, blood samples 
were drawn at hourly intervals and the blood glucose level was 
estimated by using reagent strips. The dogs were killed at the 
conclusion of the secretory studies on day 4. 
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RESULTS 


Figures 2 and 3 illustrate the mean secretory responses 
of the denervated and innervated stomachs, respectively. 
It can be seen that there was an increase in HCl production 
that began in the first 30 minutes of the start of amino acid 
infusion (both before and after evisceration) and that was 
sustained throughout the period of amino acid infusion. 
This response occurred in denervated as well as in inner- 
vated stomachs and, not surprisingly, both basal and 
stimulated secretion were higher in innervated than in 
denervated stomachs. The amino acid-stimulated response 
of innervated stomachs was strikingly higher after eviscer- 
ation than it was before evisceration. 

The secretory data were analyzed by comparisons using 
the mean one-hour secretion just prior to amino acid 
stimulation and the mean hourly output of HCl during 
amino acid infusion; this data can be seen in Fig 4. 
Statistical significance was assessed by Student's t test for 
the difference between means. In the denervated 
stomachs, amino acid caused HCl secretion to increase 
from a basal rate of 19.6 uEq/hr to a rate of 208 uEq/hr 
(P — .005) before evisceration and from 34 pEq/hr to 138 
uEq/hr (P < .005) after evisceration. Evisceration did not 
significantly change the level of basal secretion (P > .1) or 
that of stimulated secretion (P .1) In the innervated 
stomachs, amino acid infusion increased gastric secretion 
from a basal rate of 157 »Eq/hr to a rate of 948 uEq/hr 
before evisceration (P < .025) and from 479.5 yEq/hr to 
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amino acid infusion before and after evisceration in dogs with 
vagally denervated stomachs. Vertical lines represent + SEM. 
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Fig 3.—Mean H: ion secretion per 15 minutes in response to 
amino acid infusion before and after evisceration in dogs with 
vagally innervated stomachs. Vertical lines represent + SEM. 
Solid line indicates preevisceration and dotted line indicates 
postevisceration. 


2,817.5 uEq/hr (P < .01) after evisceration. Mean basal 
secretion was higher after evisceration than before, but 
the difference was not significant (P > .1). Mean stimu- 
lated secretion was substantially higher after evisceration 
than before, and the difference was significant (P < .025). 
Blood glucose levels in the eviscerated dogs varied little 
and had no consistent pattern, with all determinations 
ranging from 135 to 175 mg/100 ml. 


COMMENT 


Since stimulation of gastric secretion was produced by 
intravenous infusion of amino acid whether the gastric 
mucosa was vagally innervated or not, it is clear that the 
stimulatory effect of amino acid is not mediated through a 
vagal response and is not dependent on intact vagal 
innervation of the gastric mucosa. Furthermore, the 
gastric secretory response to amino acids persisted after 


. the removal of the known sites of the origin of GI 


hormones, a finding that provides strong evidence that 
amino acids are capable of direct stimulation of parietal 
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Fig 4.—Mean one-hour H: ion secretion in response to amino acid 
infusion compared to mean one-hour basal secretion before and 
after evisceration in dogs with denervated and innervated 
stomachs. 


cells without the intermediate release of a stimulatory 
hormone. Konturek et al' have previously shown that a 
variety of L-isomers of individual amino acids, placed in the 
lumen of the oxyntic gland area of the stomach, stimulates 
parietal cell secretion. Since this effect is apparently 
produced as a result of the amino acids gaining direct 
access to parietal cells from their luminal surface, it should 


not be entirely unexpected that L-amino acids, presented to _ 


the parietal cells via the submucosal capillary bed, should 
have a similar stimulatory effect. 

The secretory response of vagally innervated mucosa to 
intravenous amino acids was greater than the response of 
denervated mucosa to the same stimuli, a finding that 
undoubtedly reflects the demonstrated fact that inner- 
vated mucosa is more responsive to known gastric agonists 
(such as histamine and gastrin) than is denervated muco- 
sa. Of particular interest however, is the fact that 
evisceration led to an increased response to amino acid in 
the dogs with innervated stomachs, whereas the postevis- 
ceration response was not significantly different from the 
preevisceration response in the dogs with truncal vagoto- 
my. A possible explanation for this phenomenon is related 
to the probability that the vagus nerves are responsible for 
the release of a gastric inhibitor from an extragastric site. 
The observations that extragastric vagotomy leads to an 
increase in food-stimulated secretion from Heidenhain 
pouches'*-* and that truncal- or extragastric vagotomy” 
results in increased Heidenhain pouch responses to gastrin 
or pentagastrin have engendered the idea that tonic vagal 
impulses bring about the release of a gastric inhibitory 
substance that normally diminishes the secretory response 
to food and gastrin. It is likely that, in our experiment, 
evisceration removed the site of formation of this 
substance that was being released before evisceration in 
the dogs with intact vagi but not in those with vagotomy. 
That this explanation must be considered speculative is 
given emphasis by the fact that Stening and Grossman” 
found that the postulated vagal inhibitor affected penta- 
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gastrin-stimulated secretion from denervated but not 
innervated gastric mucosa, whereas in our experiment, the 
increase in secretion that may have resulted from loss of 
the extragastric, vagus-activated inhibitor was seen in 
vagally innervated gastric mucosa. a 

Another mechanism that might account for the 
increased response of the innervated stomach after evis- 
ceration has to do with the possible importance of intact 
innervation in the partial mediation of the effect of 
gastrie inhibitory hormones that originate in the gut. 
Although some authors contend that autonomic nerves 
play little or no role in the inhibition of gastric secretion by 
fat or acid,”*** others have provided evidence that suggests 
that intact nerves, particularly the vagi, are essential for 
the full mediation of intestinal inhibition in response to 
fat? or acid.’ Neither fat nor acid was present in the 
gut during our experiments, but if other intestinal inhibi- 
tory influences are dependent on intact vagal innervation, 
it would be expected, as was observed, that secretion from 
the innervated but not the denervated stomach would 
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increase after evisceration. 

It is clear from these experiments that amino acids are 
capable of direct stimulation of parietal cell secretion. The 
finding that evisceration does not significantly change the 
secretory response to amino acids in the denervated 
stomach indicates that GI hormones do not mediate this 
response and probably do not alter it appreciably. On the 
other hand, the latter assumption cannot be made with 
certainty since it is conceivable that, with the viscera 
intact, amino acids evoke the release of GI hormones with 
equal agonistic and antagonistic parietal cell effects. In 
any case, the observation that amino acids, delivered to the 
stomach via the blood, have a significant stimulatory effect 
on parietal cell secretion is compatible with, if not neces- 
sarily supportive of, the hypothesis that the intestinal 
phase of gastric secretion depends in part on the effects of 
these absorbed products of protein digestion. 


This work was supported by grant MRSP 27-9659 from the General 
Research Support Funds. 
Richard Pierce provided technical assistance. 
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Immunological Enhancement of 
Rat Small Intestinal Allografts 


Gordon L. Telford, MD, Robert J. Corry, MD 


* In an attempt to evaluate whether survival of rat intestinal 
allografts could be extended by the administration of enhancing 
serum, Lewis-Brown Norway small intestine was transplanted to 
Lewis recipients, using microsurgical techniques. Only multiple 
injections of serum, administered on alternate days, resulted in a 
prolongation of survival by a few days. Neither graft irradiation 
nor a single injection of antiserum was effective in increasing 
survival time of the transplanted intestine. Clinical trials of 
intestinal transplantation from cadaver donors will probably have 
to await a clearer understanding of various methods of altering 
host responsiveness to foreign tissue. At the present time, 
central venous nutrition offers the best solution to the patient 
with an insufficient length of small intestine. 

(Arch Surg 113:615-617, 1978) 


| Dios studies of intestinal allografts in dogs were 

complicated by death of the recipient within the first 
week following transplantation, as a result of the graft 
host (GVH) phenomenon." Reducing the size of the trans- 
plant and the amount of donor lymphoid tissue presented 
to the recipient represented at least a partial solution to 
the GVH problem.** Later, the microsurgical technique of 
small intestinal transplantation, developed in the rat model 
by Monchik and Russel,” permitted studies to be carried out 
in an immunologically controlled setting where the GVH 
response was eliminated by utilizing the Lewis-Brown 
Norway F, (LBNF,) as the donor and the Lewis as the 
recipient. Only graft rejection takes place in this donor- 
recipient combination because there are no antigens in the 
recipient that are foreign to the donor. 

Transplantation of allografts of small intestine 
represents the transfer of a fairly substantial amount of 
lymphoid tissue, and a severe early rejection is the 
expected result. Our purpose was to evaluate whether 
immunological enhancement of this organ with its large 
lymphatic component could be procured as it has been with 
primarily vascularized rat kidneys.’ In addition to studying 


_ the effect of specific alloantiserum on survival of intestine, 


graft irradiation was also evaluated. 


MATERIALS AND METHODS 
Animals 


Adult male LBNF, rats (donors) and male Lewis rats 
(recipients) weighed between 250 and 400 gm at the time of 
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operation. Since Lewis and Brown Norway rats are histoincompa- 
tible at the major Ag-B locus, the LBNF,-to-Lewis donor-recipient 
combination is ideal for studying rejection in a setting in which 
the graft vs host response cannot occur. 


Irradiation of Donors 


Total body irradiation of the donor at a dose of 700 R was 
administered at a distance of 60 cm, using a 250-kV source with a 
0.25-mm copper plus a 1-mm aluminum half-valve layer, at a dose 
of 115 R/min over 6.1 minutes to donor rats one day prior to 
transplantation. 


Preparation of Antiserum 


LE anti-Brown Norway (BN) serum was prepared by adminis- 
tering male BN (Ag-B*) spleen and lymph node cells intraperitone- 
ally to Lewis recipients. Each recipient rat was injected with 10* 
cells per milliliter in Freund's complete adjuvant every week for 
six weeks. Rats were bled and the sera obtained from immunized 
Lewis rats were pooled. Serial dilutions of antiserum were made 
with medium 199 in plastic tubes; equal volumes of target cells 
were added and allowed to stand for 20 minutes at room temper- 
ature. This mixture was washed, centrifuged, and the supernatant 
discarded. An equal volume of rabbit complement (Hyland 026- 
420) was added and tubes were incubated at 37 C for 45 minutes. 
Tubes were centrifuged and the supernatant decanted. A drop of 
trypan blue (0.2% in saline) was added. The cytotoxic titer of the 
pooled antiserum was the highest dilution at which 50% of the 
target cells were stained with trypan blue. The titer of the 
undiluted serum in our experiments was 1:256. 


Surgical Procedure and Definition of Rejection 


The microvascular procedure of small intestinal transplantation 
in rats, described by Monchik and Russel,’ was used in this study 
with a few modifications. 

Recipient Lewis rats were anesthetized with 0.1 ml of 3.6% 
chloral hydrate solution per 10 kg of body weight. After shaving 
and cleansing the abdomen with 70% alcohol, we made an incision 
from xyphoid to pubis and retracted the intestine to the animal’s 
left, which allowed dissection of the aorta and inferior vena cava 
from the left renal vessels to the bifurcation. Lumbar arteries and 
veins were ligated. Vascular occlusive ligatures of 5-0 silk were 
placed proximally and distally to isolate segments of the aorta and 
inferior vena cava for vascular anastomoses. 

The recipient was placed aside, and the donor was anesthetized 
and prepared in a similar fashion. The small intestine was placed 
on the rat’s right side and the colon on its left. The proximal half of 
the small intestine from the ligament of Trietz to the midileum 
based on the superior mesenteric artery and vein was selected as 
the segment of donor intestine. The attachments of the pancreas 
and duodenum were dissected free from the portal vein. The aorta 
was dissected free at the origin of the superior mesenteric artery. 
The small intestine was divided at its midpoint distally and at the 
ligament of Treitz proximally. The bowel lumen was irrigated 
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_ clean with chilled 0.5% neomycin’ sulfate ewe At this CAE 
TE occlusive ligatures on the recipient aorta and vena cava were 
- — secured, and a venotomy and aortotomy made as shown in Fig 1. 
The donor aorta was isolated and the portal vein divided. The 





saline solution. The intestine, including the previously isolated 


segment of aorta, was removed and immediately transplanted. - 


~ The portal vein was joined in an end-to-side fashion to the 
= recipient inferior vena cava and the cuff of aorta to the recipient 
. aorta using 9-0 nylon (Ethicon). Both ends of intestine were 
1 externalized as enterostomies (Fig 2). 
= Daily observation included weight, enterostomy color and 
= degree of edema, and condition of the recipient. 

The onset of rejection was determined when a clear-cut change 
in color of the enterostomies from a pink to a purplish red 
occurred. Stomal edema and the presence of an abdominal mass 
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Bs Fig 1.—Preparation of recipient. Aortotomy and venotomy in 
= recipient aorta and inferior vena cava are staggered to permit 
suturing. 
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Fig 2.—Normal ileostomies of transplanted 
isografts located lateral to midline inci- 


superior mesenteric artery was perfused with chilled 0.5% heparin - 
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were A noted when the color a a. As rejection 
progressed, the stomas became more edematous | and a few days 
later became necrotic. Rejection: was ju or 
enterostomies were — avascular and necrotic. This reaction 
progressed from mild edema anda slight change in color with 





hyperemia to patchy necrosis followed BY ane: necrosis over a 


five- to seven-day period. ; ee 


RESULTS 
Isografts 


Two Lewis and two LBNF, isografts were performed. In 
all four recipients, the transplanted intestine survived for 
more than one year, and enterostomies appeared normal. 
All animals continued to gain weight and were healthy. 


Allografts 


Group 1: Survival of Allografted Intestine.— Twelve rats in 
this group received successful intestinal allografts and by 
the fifth and seventh days showed definite signs of 
rejection. Stomal necrosis occurred 9 (one rat), 11 (one), 12 
(five), 13 (one), and 14 (four) days after tranplantation. 
Animals had lost an average of 20% of their body weight 
when rejection was complete. All recipient rats developed 
palpable abdominal masses by the seventh or eighth day. 
At autopsy, all rats were noted to have massive edema of 
the transplant mesentery with marked lymphadenopathy. | 
There were adhesions between donor intestine and its 
mesentery, and the intestine itself was edematous, mot- 
tled, and avascular. 

Group 2: Survival of Allografts With Donor Irradiation.— 
Four rats in this group received allografts from donors | 
that had been pretreated with 700 R of total body irradia- 
tion one day prior to transplantation. By the fourth or fifth 
day, the enterostomies were showing early signs of rejec- 
tion. Viability was maintained until 10, 11, 12, and 14 days 
after transplantation. As in group 1l, these rats lost 
weight—25% of their body weight when rejection was - 
complete. These recipients developed abdominal masses 
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coincident with rejection, and autopsy findings were the 
same as in group 1 rats. Thus, no benefit was obtained with 
donor irradiation. | 

Group 3: Survival With a Single Dose of Alloantiserum.— 
Five recipients were given a single intravenous dose of 1.0 
ml of alloantiserum just prior to successful transplanta- 
tion. By the fifth or seventh day the enterostomies were 
showing early signs of rejection. Stomas remained viable 
until 12 (two rats) and 13 (three) days after transplanta- 
tion, demonstrating that a single injection of alloanti- 
serum procured no additional survival of the graft. Abdom- 
inal masses developed; at autopsy, findings similar to those 
deseribed above were noted. 

Group 4: Survival With Multiple Doses of Alloantiserum.— 
Nine rats in this group received successful intestinal 
allografts and were treated with a 1.0-ml intravenous 
injeetion of alloantiserum just prior to operation and 
multiple intraperitoneal injections on alternate days post- 
operatively until the 12th day. By the fourth or sixth day, 
enterostomies were slightly edematous, but remained 
viable until 12 (one rat), 13 (one), 14 (one), 19 (three), 21 
(one), 27 (one), and 40 (one) days postoperatively (Fig 3). 
Animals lost an average of 30% of their preoperative 
weight. 

On the eighth to tenth day, abdominal masses were 


noted for the first time. Although rejection occurred later 


in most of the rats in this group, when rejection did occur, 
the findings at autopsy were the same as in the other 
groups. 

The recipient whose allograft survived 40 days had 
laparotomies on days 25 and 32. On the 25th day, the 
transplanted intestine was pink and not distended. There 
were no adhesions of the transplanted bowel. On the 32nd 
day, it was still pink but was slightly distended and there 
were a few adhesions between loops of allografted bowel. 


. At day 40, rejection was complete, and the intestine was 


moderately distended and showed signs of necrosis. 
COMMENT 


Although enhancing antiserum has been shown to 
proeure prolonged survival of rat kidneys in this same 
donor-recipient combination, only a slight increase in 
survival time of intestinal grafts was obtained in this 
study when multiple injections of specific alloantiserum 
were given. This difference in recipient responsiveness to 
kidneys and intestine in the presence of enhancing serum 
indicates that rejection of intestine with its large 
lymphatic component is a great deal more vigorous and 
consequently more difficult to modify. The rejection 


response itself is characterized by massive edema and 


inflammation of the mesentery and lymphaties, with 
eonsequent sludging of the circulation due to partial 
occlusion of the veins and, later, reduction of arterial 
inflow. 

The fact that at least some modification of the rejection 
reaction occurs by using multiple injections of enhancing 
serum is, on the one hand, encouraging in that it demon- 
strates that some alteration of recipient responsiveness to 
this complex organ is possible. Unfortunately, however, the 
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most violent reaction occurred in the mesentery, which 
undoubtedly leads to impairment of blood supply to the 
intestine, a phenomenon that does not happen with the 
kidney or liver since the major blood vessels of these 
organs are not encased in fatty tissue rich in lymphatics. 

The difference in survival of various organs trans- 
planted between the same donor and recipient strains of 
mice is discussed elsewhere. We have recently reported 
our experience with parathyroid allotransplantation in 
LBNF,-to-Lewis donor-recipient combination, showing 
that prolongation of survival with enhancing serum alone 
is relatively short, which is similar to its effect on survival 
of intestine." However, when enhancing serum was used in 
combination with tissue culture of parathyroid tissue, 
additional prolongation of survival was achieved over that 
of either modality of treatment used alone. 

There is little question that intestinal transplantation 
offers such formidable obstacles that its successful applica- 
tion in patients will probably have to await a more precise 
understanding of specific ways to alter recipient respon- 
siveness to foreign tissue. Some patients, particularly 
those who have received multiple blood transfusions and 
are not sensitized, have shown a paradoxical inability to 
reject histoincompatible kidneys.'" Possibly, if an under- 
standing of the mechanism by which transfusions produce 
"desensitization" in certain recipients is gained, intestinal 
transplantation in carefully controlled situations will be 
possible. 

The use of a live-related donor who is identical to the 
recipient at all four HLA subloci would be the best donor 
from an immunological viewpoint. However, loss of 120 or 
150 em of small intestine may not be justified in an 
otherwise healthy individual. For the present, prolonged 
intravenous hyperalimentation at home continues to offer 
the best solution to the patient with an inadequate amount 
of small intestine. 


Sally Elsberry provided technical assistance. Stephen E. Kelley assisted 
with microsurgical techniques. 
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Acidification of Rat Colon 


With Lactulose 


Its Effects on the Healing of Colonic Anastomoses 


Viratana Charoenkul, MD; A. James McElhinney, MD; W. John B. Hodgson, MS, FRCS 


è Preoperative preparation of rats with lactulose, 2.5 ml/kg of 
a 52.5% w/w solution, for two days resulted in increased bursting 
pressure and bursting wall tension of low colonic anastomoses 
three days postoperatively when compared with unprepared 
controls (85.8, viz, 36.1 mm Hg and 0.55, viz, 0.19 dynes/cm 
x 10°). After seven days, there was no appreciable difference in 
the rats with colonic acidification and in the controls. 

(Arch Surg 113:618-620, 1978) 


he mortality and morbidity of colon surgery is attrib- 

utable to leakage of the anastomosis.' Since Leveen et 
al" have shown that acidification of superficial wounds had 
a favorable effect on healing both as a result of a shift in 
the oxygen dissociation curve so that the local Po, value is 
raised and because of a reduction of the unfavorable action 
of ammonia in an alkaline milieu, it was thought that the 
effect of acidification on colonic anastomoses, using lactu- 
lose (Duphalac [Britain], no comparable US product), may 
also be favorable. On the other hand, Irvin and Bostock” 
found that the quality of colon healing was not 
substantially improved by the administration of lactulose. 
In the present study, the effects of preoperative prepara- 
tion with lactulose for acidification of the colon on very low 
colonic anastomoses made with catgut were tested. 


MATERIALS AND METHODS 


Thirty-eight female Sprague-Dawley rats that weighed from 
250 to 300 g were studied. Lactulose was given at a dose of 2.5 ml/ 
kg of a 52.5% w/w solution through an esophagogastric tube for 
two days preoperatively. Control rats did not receive lactulose. 

The rats were anesthetized using 20 mg of ketamine HCl 
intramuscularly and after preparation with poridone-iodine (Beta- 
dine), 1% lidocaine (Xylocaine) was instilled into the lower abdom- 
inal wall. A 2.5-cm incision was made into the peritoneal cavity 
and the bicornuate uterus was identified with the distal colon 
lying between. The colon was divided by excising a wedge of 
bowel. Then, an end-to-end anastomosis was made using an 
inverting suture technique with a single layer of continuous No. 5- 
0 chromic catgut. | 
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At the end of the test period, the anastomosed segment was 
excised to a standard length of 2.5-cm of colon. Also, a similar 2.5- 
em length of colon immediately proximal was removed. Loose fecal 
contents were carefully milked out and the pH was measured with 
a narrow range pH indicator paper. Bursting pressures were then 
measured in the anastomosed colonic segment and in the proximal 
colonic segment in a manner similar to that used by Irvin and 
Hunt* except that a transducer, standardized in the 0 to 150 mm 
Hg range, was used for pressure measurements and this allowed 
direct ink recordings to be made. 

The rats were separated into three control and three experi- 
mental groups. Measurements were made three days postopera- 
tively in the six rats in control group 1 and in lactulose group 1, 
which also had six rats. There were eight rats in control group 2 
and seven in lactulose group 2 and these two groups were tested 
seven days postoperatively. Abdominal incision was performed on 
the six rats in control group 38, and 14 days later, distal and 
immediately proximal 2.5-cm segments of colon were removed and 
standard measurements were made. There were five rats in 
lactulose group 3 that had the standard distal anastomosis 
performed and 14 days later, standard measurements were 
made. 

When the colonic segments were tested to the bursting point, 
they tended to approximate the shape of a sphere. Therefore, 
tension should be calculated from the equation of Laplace for a 
sphere [P = 2 (T/R)]? However, since previous authors***" have 
used the equation of Laplace for a cylinder (P = T/R) and since 
the only difference is a factor of two, we have also adopted this 
convention and similarly WC expressed tensions as dynes/ 
em X 10 *. The nonparametric Mann-Whitney U test’ was used in 
the statistical analysis of the results. 


RESULTS 
Effect of Lactulose on Fecal pH 


At the time of anastomosis in the control rats, the mean 
fecal pH was 7.8 and in the rats given lactulose, the mean 
fecal pH was 6.3, a significant increase in acidity 
(P — .002). Three days postoperatively (Fig 1 and 2), the 
pH of the control group remained unchanged, but there 
was still increased acidity in lactulose group 1 with a fecal 
pH of 6.6 and this was significant (P — .002). By seven 
days postoperatively, there was no difference in pH in the 
control and lactulose groups. 


Effect of Lactulose on 
Bursting Pressures 


The distal or anastomotic segment in the three control 
and three lactulose groups are compared in Fig 1. In control 
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Fig 1.—Comparison of anastomotic segments of rat colon. Stan- 
dard deviations are indicated above means and SEMs are indi- 
cated below means. Differences between two groups three days 
postoperatively were statistically significant. Dotted bars indicate 
lactulose groups and open bars indicate control groups. 


MEAN FECAL pH 


DURATION POST OPERATIVELY 


Fig 2.—Comparison of colonic segments immediately proximal to 
anastomosed segment in rat. Standard deviations are indicated 
above means and SEMs are indicated below means. Differences 
in pH and tension (T) between two groups three days postopera- 
tively were statistically significant. Shaded bars indicate lactulose 
groups and open bars indicate control groups. 


group 1 at three days postoperatively, the mean bursting 
pressure was 36.1 mm Hg (SD, 25.8; SEM, 10.5) and in 
lactulose group 1, it was significantly dp inae (P — .05) at 
85.8 mm Hg (SD, 79.3; SEM, 32.4). 

After seven days, the mean bursting pressure in control 
group 2 was 211 mm Hg (SD, 40.5; SEM, 14.3) and in 
lactulose group 2, it was not significantly different at 207 
mm Hg (SD, 39.5; SEM, 14.9). There was no significant 
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difference after 14 days when the mean bursting pressure 
in control group 3 was 245 mm Hg (SD, 51.3; SEM, 20.9) and 
in the lactulose group 3, it was 235 mm Hg (SD, 21.2; SEM, 
9.5). 

A comparison was then made between the proximal 
segment in the three control and the three lactulose groups, 
and no substantial difference was found at any time (Fig 
2). In control group 1, the three-day mean bursting pres- 
sure was 173 mm Hg (SD, 66.6; SEM, 27.2) and in lactulose 
group 1, it was 216 mm Hg (SD, 94.9; SEM, 38.7). At seven 
days, the means were closer. In control group 2, the mean 
was 194 mm Hg (SD, 50.8; SEM, 18.0) and in lactulose group 
2, it was 217 mm Hg (SD, 30.8; SEM, 11.6). After 14 days, 
the mean in control group 3 was 254 mm Hg (SD, 81.9; 
SEM, 33.4) whereas in lactulose group 3, a mean of 208 mm 
Hg (SD, 53.2; SEM, 23.8) was recorded. 


Effect of Lactulose on Colonic Bursting Wall Tension 


When the distal or anastomotic segments of the control 
and lactulose groups were compared (Fig 1), the bursting 
wall tension of control group 1 was 0.19 dynes/em x 10° 
(SD, 0.16; SEM, 0.06) whereas the mean was significantly 
increased (P < .05) in lactulose group 1 at 0.55 dynes/ 
em X 10^? (SD, 0.51; SEM, 0.21). 

The mean colonic bursting wall tension of the distal or 
anastomotic segment were not substantially different on 
the seventh and 14 postoperative days. The figures for 
control group 2 were 1.4 dynes/em x 10° (SD, 0.21; SEM, 
0.7) and for lactulose group 2 were 1.4 dynes/em x 10? 
(SD, 0.31; SEM, 0.12). In control group 3, the figures were 
1.6 dynes/em x 10-* (SD, 0.37; SEM, 0.15) and in lactulose 
group 3, they were 1.2 dynes/em x 10-* (SD, 0.1; SEM, 
0.04). 

A comparison of the proximal segments also shows 
differences in tensions not apparent on pressure measure- 
ments (Fig 2). The mean tension in control group 1 was 1.2 
dynes/em X 10 ? (SD, 0.34; SEM, 0.14) but the figure was 
significantly higher (P — .05) in lactulose group 1 at 1.5 
dynes/em x 10^? (SD, 0.83; SEM, 0.34). 

Again, there was no substantial difference in tension 
after seven and 14 days. The figures for control group 2 
were 1.3 dynes/em x 10- (SD, 0.39; SEM, 0.14) and for 
lactulose group 2 they were 1.4 dynes/em x 10° (SD, 0.31; 
SEM, 0.12). In control group 3, the figures were 1.7 dynes/ 
cm X 10 * (SD, 0.58; SEM, 0.24) and in lactulose group 3, 
the figures were 1.3 dynes/em x 10- (SD, 0.34; SEM, 
0.15). 


COMMENT 


Careful examination of patients using the probing 
finger, the sigmoidoscope, and gentle barium enema were 
used by Goligher et al* to demonstrate that anastomotic 
dehiscence in low colonic anastomosis was greater than had 
previously been realized, with an overall rate of 51%. In 
trying to ascertain the cause, they found that an "empty 
distal colon at the time of resection provided no certain 
guarantee against breakdown of the suture line" and that 
prophylaetie antibiotics made no difference in low resec- 
tion. Morgenstern et al,’ in a retrospective study at their 
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center, found an overall reported rate of leakage of only 
23% and they attributed such leakage to malnutrition, 
steroids, uremia, infection, and technical difficulty. 
Schrock et al'^ also reviewed their cases and surprisingly 
could only report an overall rate of leakage of 6.7% in all 
colonic anastomoses. They attributed their failures to 
radiation therapy, carcinoma at margins of resection, 
infection, and anemia. Since carcinoma at the margins of 
resection might occur in diffieult resections only, it would 
seem that the only common factors in these surveys are low 
resection and infection. 

Now, Leveen et al? have suggested that infection at the 
anastomosis is a prime cause of disruption because infected 
wounds become alkaline as a result of the conversion of 
urea to ammonia by urease-producing organisms. A histo- 
toxic effect is produced that is pH dependent. If the fecal 
or colonie pH is acidic, ammonia is nontoxic as it traverses 
the colonic mucosa largely by passive nonionic diffusion''? 
and can be sequestered and eliminated in the feces. 
However, the ammonium ion that exists at an alkaline pH 
cannot eross the cell membrane and is therefore toxic. 

In addition, Leveen et al? showed in the ischemic colon of 
the dog that acidification of the colonie lumen resulted in a 
rise in the Po, of the tissue. Hence, they suggested that 
there would be a shift to the right of the oxyhemoglobin- 
hemoglobin dissociation curve with. acidification (Bohr 
effect) with increased tissue oxygenation at the site of a 
colonic anastomosis. 

Colonic acidification is achieved by using lactulose that is 
4-0-8-D-galactopyranosil-D-fructose, a synthetic dissachar- 
ide. More than 90% reaches the colon unchanged. As a 
result, an overgrowth of lactobacilli and other lactic 
fermenters is encouraged and these react with the lactu- 
lose to form organic acids." 

Acidification was done in this study with lactulose given 
preoperatively, thus imitating the patient situation. Also, 
food was available postoperatively, so that the rats could 
imbibe when ready. In their experiment, Irvin and 
Bostock? carried out their preoperative preparation by 
starving their rats for five days and by allowing fluid 
intake only. Acidification was done in one group by 
providing lactulose in the drinking water and in another 
group, lactulose was given through an esophageal tube. 
Unlike in the human situation, these methods were 
continued in the postoperative period. 

Tests of anastomotic strength were made only at seven 
days postoperatively and it was found that there was a 
signifieant increase in bursting wall tension in rats that 
were given mechanical preparation compared with the 
unprepared controls (P < .05). However, no difference was 
found in the group with lactulose in their drinking water 
compared with the unprepared controls. Lactulose given by 
esophageal intubation and continued into the postopera- 
tive period had a statistically noticeable deleterious effect 
on anastomotie healing compared with controls. 

In this study, measurements were made at three, seven, 
and 14 days postoperatively. We found that preoperative 
acidification with lactulose resulted in a significant 
improvement in mean colonie bursting pressure (P — .05) 
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and in the mean colonic bursting. wall tension (P — .05) at 
the anastomotie site when compared with the controls on 
the third postoperative day. Not only that, the mean colonic 
bursting wall tension of the proximal segment in the 
acidified group was also significantly greater than in the 
controls (P — .05) on the third postoperative day. However, 
by the seventh postoperative day we could find no 
substantial differences between the acidified and control 
groups and this agrees with the findings of Irvin and 
Bostock when they compared rats given lactulose in their 
drinking water with unprepared controls.* 

Since dehiscence of a colonic anastomosis usually 
becomes clinically apparent by about one week postopera- 
tively, clearly the disruption occurs earlier during dissolu- 
tion of the sutures and perhaps even as early as the third 
day. Any improvement made during that time is important 
and may lead to an overall reduction in the rate of leakage. 
This study indieates that there is a beneficial effect in rats 
with an increase in colonic anastomotic strength on the 
third postoperative day after preoperative preparation 
with lactulose. 

Since it has been shown that mechanical cleansing is 
beneficial to the healing of colonic anastomoses,’ it would 
appear that the ideal preoperative preparation may be to 
acidify and to empty the colon. Since lactulose in high 
dosage can cause diarrhea in patients” and it does acidify 
the colon, it is possible that it might be effective in a 
controlled clinical situation. 


This work was supported by Bronx Veterans Administration general 
medical research grant 1300-03. Alfred Richardson, MD, Merrell National 
Laboratories, supplied the lactulose. 
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Prevention of Dermal Ischemia 


After Thermal Injury 


Martin C. Robson, MD; John O. Kucan, MD; K. I. Paik, MD; Elof Eriksson, MD 


è One percent methylprednisolone acetate was evaluated as a 
pharmacologic agent in the prevention of dermal ischemia 
following burning. Standardized partial thickness burns were 
inflicted on guinea pigs. Burned guinea pigs were separated into 
five groups; one was treated with topical steroid, one with 
systemic steroid, one with both, one with emollient base without 
steroid, and one served as an untreated control. Histology and 
depth of dermal ischemia were evaluated by india ink perfusion 
technique. Untreated controls showed progressive dermal 
ischemia with complete absence of india ink-filled vessels in the 
dermis by 24 hours. Topical steroid alone improved dermal 
perfusion as suggested by relative levels of india ink filling. 
Topical steroid in the dosage used does not potentiate infection 
in standard burn wound sepsis models. Preservation of dermal 
appendages was seen secondary to improved dermal microcir- 
culation with a ninefold increase in hair follicles in treated 
guinea pigs compared with controls. 

(Arch Surg 113:621-625, 1978) 


hermal trauma results in a nonuniform burn wound. 

At the time of injury, some tissues are totally coag- 
ulated. Other tissues are seriously damaged but not imme- 
diately destroyed. Still others are only transiently 
affected. 

In 1953, Jackson described the burn wound as consisting 
of three concentric zones. The outermost zone, the “zone of 
hyperemia," is the area of the burn least affected and is 
usually healed by the seventh day. The innermost zone, 
"the zone of coagulation," is irreversibly damaged from the 
outset and therefore, its condition is determined at the 
time of injury. Between these two zones lies "the zone of 
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stasis." This represents an area of intermediate injury that 
initially resembles the zone of hyperemia but by the end of 
24 hours becomes indistinguishable from the zone of 
eoagulation.? 

Since not all the tissues are immediately destroyed, the 
question arises, Can one somehow minimize the subse- 
quent tissue destruction in the burn wound? Numerous 
attempts to favorably alter the burn wound by physical or 
pharmacologic agents have been generally unsuccessful.*-* 
This article describes the use of topical steroids in the 
prevention of dermal ischemia after burning. - 


MATERIALS AND METHODS 


Female, albino, Hartley strain guinea pigs weighing 390 to 415 
gm were used throughout the experiment. Under pentobarbital 
anesthesia (35 mg/kg intraperitoneally) the closely clipped and 
epilated backs of the guinea pigs received a uniform, partial- 
thickness scald burn over 5% of the body surface. After burning, 
the guinea pigs were fitted with a circumferential wound 
protector held in place by an elastie adhesive bandage. Guinea pigs 
were caged individually and were fed food and water ad libitum, 
as described by Zawacki.'^ 

An initial group of 20 guinea pigs were used to establish 
controls. Histology and depth of dermal ischemia of the microcir- 
culation were measured immediately after burning and at 1, 2, 4, 8, 
12, 24, 72, and 96 hours postburn using an india ink perfusion 
technique. After cannulation of the aorta, 60 ml of india ink was 
injected over 400 mm Hg constant pressure using a standard 
pneumatic pressure device. This volume and pressure were used so 
as to ensure maximal filling of the microvasculature, as suggested 
by Zawacki.'" Guinea pigs were then again fitted with a padded 
cireumferential wound protector held in place by a dressing, and 
they were housed in separate cages so as to prevent wound 
disruption, as described by Zawacki. 

At the specified intervals, two guinea pigs were reanesthetized, 
a cannula was injected, and a biopsy was taken of the burn 
wounds. Ten biopsy specimens were removed from each guinea 
pig, coded, and fixed in a 10% formaldehyde solution. Biopsy 
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specimens were fixed, sectioned, stained with hematoxylin-eosin, 
and examined under the microscope. Levels of the india ink-filled 
vessels were noted and recorded both in terms of the percentage of 
filling of the total dermal thickness, using a micrometer eyepiece 
for measurement, and in terms of the levels of india ink-filled 
vessels relative to the levels of the general capillary plexuses 
within the dermis. 

An additional group of 100 guinea pigs were separated into five 
treatment groups of 20 animals each. Treatment groups were as 
follows: . 

Group 1, 20 guinea pigs burned and left untreated as controls; 
group 2, 20 guinea pigs burned and treated with 1% topical 
methylprednisolone acetate applied directly to the burn within 
five minutes of burn and every six hours thereafter up to 48 hours; 
group 3, 20 guinea pigs burned and treated with 1% topical 
methylprednisolone acetate as in group 2 and 30 mg/kg methyl- 
prednisolone sodium succinate intraperitoneally immediately 
postburn and every six hours thereafter up to 24 hours; group 4, 20 
guinea pigs burned and treated with a topical control agent using 
the same emollient base as used in the steroid preparation but 
without steroid, within five minutes of burn and every six hours 
thereafter up to 48 hours; group 5, 20 guinea pigs burned and 
treated with 30 mg/kg methylprednisolone sodium succinate 
intraperitoneally immediately postburn and every six hours there- 
after up to 24 hours. 

In the experimental groups, histology and dermal perfusion 
were measured at 2, 8, 24, 72, and 96 hours after burning. Four 
guinea pigs were perfused at each time interval and ten biopsy 
specimens were taken from each guinea pig and coded. 

A final group of 20 guinea pigs were burned and separated into 
two groups comparable to groups 1 and 2. Burn wound biopsy 


. specimens were obtained on a weekly basis until time of healing. 


The biospy specimens were sectioned and stained, and the hair 
follicles were counted microscopically and expressed as number/ 
HPF. Gross observations were made for the quality of wound 
healing and hair distribution. 


RESULTS 


A brief description of the dermal microcirculation will 
facilitate interpretation of the results. There exist within 
the dermis two general capillary plexuses, the subpapillary 
and the dermal plexus, and immediately beneath the 
dermis a subdermal plexus within the subcutaneous tissue 
layer (Fig 1). 

In the normal, injected unburned guinea pig, india ink 
filling was noted up to the subpapillary plexus and higher. 
Thus, at least 95% of the dermal thickness was perfused. 
This was also the case immediately postburn in all of the 
groups (Fig 2). By two hours postburn, sections from 
untreated burned controls demonstrated india ink filling to 
80% of the dermal thickness, and by eight hours, filling 
only to the level of the dermal plexus (40% dermal thick- 
ness), suggesting a progressive decrease in the level of 
dermal perfusion (Fig 3). At 24 hours, sections from 
untreated, burned controls showed india ink only within 
the subdermal plexus; the dermis being devoid of india ink- 
filled vessels. 

Comparison of sections from burned, untreated controls 
with those from guinea pigs treated with topical steroid 
showed striking differences. As noted previously, all 
groups showed india ink perfusion to the level of the 
subpapillary plexus at two hours postburn. However, at 
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Mey 1.—Diagrammatic representation of dermal microcirculation 
demonstrating distribution of capillary plexuses in dermis. 
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two hours the topical steroid-treated group showed 90% 
dermal thickness filling. At eight hours, when untreated 
control group 1 and group 4 showed perfusion only to the 
level of the dermal plexus (40% thickness), the topical 
steroid-treated groups (2 and 3) maintained perfusion to 
the subpapillary plexus, 75% and 79% dermal thickness, 
respectively. By 24 hours, when complete dermal ischemia 
existed in the two control groups, sections from topical 
steroid-treated guinea pigs showed perfusion to the dermal 
plexus and higher (Fig 4 and 5). Dermal filling was present 
at 76% thickness for group 2 and 72% for group 3. 

Guinea pigs treated with emollient base alone showed no 
difference from controls, nor did systemic steroid alone 
prevent the progressive dermal ischemia. By 24 hours, only 
the subdermal plexus was perfused in these groups 
(Fig 6). 

Adding the systemic steroid to the topical steroid did not 
improve the effect shown with topical steroid alone. Both 
of these groups showed perfusion of the dermis to the 
dermal plexus and higher at 24 hours. 

In addition, sections of the skin treated with topical 
steroids at 72 and 96 hours showed a persistent india ink 
filling to the level of the dermal plexus and higher. 

Three weeks after burning, gross observation of the 
burn wound showed nearly total absence of hair in the 
healed, untreated burn, while burned topical steroid- 
treated guinea pigs showed near-normal distribution of 
hair after healing. Burned, untreated guinea pigs showed a 
mean of only 23 follicles/HPF, while steroid-treated 
animals showed a mean of 19 follicles/HPF. 


COMMENT 


The three zones of the burn wound identified by Jackson 
suggest that the middle zone or zone of stasis is the pivotal 
area of the burn injury. If the ischemic changes in this 
labile zone could be minimized or halted, the ultimate depth 
of skin loss might be lessened." 

Past investigators have clearly demonstrated the 
ischemic changes in the zone of stasis to be progres- 
sive.? 11:21:57 These changes occur within a relatively short 
period of time and are usually complete by 24 hours. Thus, 
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Fig 2.—Section of guinea pig skin 
(untreated control) immediately postburn 
showing india ink-filled vessels at level of 
subpapillary plexus (arrow). 
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Fig 3.—Section of guinea pig skin 
(untreated control) at eight hours post- 
burn showing “drop-off” in india ink-filled 
vessels to level of dermal plexus (arrow). 


Fig 5.—Section of guinea pig skin treated 


with topical steroid at 24 hours. India ink- 
filled vessels are noted at level of subpapil- 
lary plexus (arrow). Sections at 72 and 96 
hours demonstrate comparable level of 
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Fig 4.—Section of guinea pig skin 
(untreated control) at 24 hours showing 
complete dermal ischemia. India ink is 
seen only in vessels of subdermal 
plexus (arrow). 


Fig 6.—Section of guinea pig skin treated 
with topical steroid alone at 24 hours, 
showing perfusion of subdermal plexus 
alone (arrow). Emollient base produced 
similar result. 
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full-thickness injury may be predicted in any injury where 
the zone of stasis includes the full-thickness of the dermis, 
though the actual zone of coagulation is more superficial. 

Using arteriography followed by excision of rat burns, 
Order and Moncrief'" demonstrated virtually complete 
obliteration of skin circulation in full-thickness injury by 
24 hours. Noble et al,? using a similar model, showed that 
immediately after burning the arteriographic picture is 
indistinguishable from that of the unburned animal. At 
two hours, minor differences between the two may be 
noted. By four to six hours, noticeable devascularization of 
the burn has occurred. By 24 hours, no patent vessels are 
demonstrable in the burn wound. Thus, the change occur- 
ring in the burn wound appears to be a progressive 
microvascular compromise becoming noticeable by four to 
six hours with virtually complete ischemia of the dermis by 
24 hours.??.:* 

Numerous authors have described the pathological 
sequence of events subsequent to burn injury. Agglutina- 
tion of RBCs and platelets, leukocyte sticking to vessel 
walls, liberation of vasoactive and necrotizing substances 
have all been described following burn injury.*'''*?* Of 
these, the role of leukocyte sticking has received the least 
attention as a possible cause in dermal microvascular 
occlusion.” The effects of this sticking on rates of flow 
through the microcirculation follow physical laws. Thus, 
the cireulatory sludging following thermal injury is in part 
related to decreased internal diameters of the microvascu- 
lature.*?^* Eriksson and Robson? suggest that leukocyte 
sticking may be the initial event after thermal trauma. 
Leukocytes adhere to the heat-injured endothelium to form 
a neointima that results in decreased rates of flow, stasis, 
and finally occlusion. 

The edema and loss of capillary integrity after burning 
are not purely the result of physical forces. Heat-damaged 
cells and the abundant leukocytes and mast cells liberate 


proteolytic and hydrolytic enzymes, prostaglandins, and 


vasoactive substances.?*?-?^ 

Based on the aforementioned observations, we empiri- 
eally chose to use a topical steroid in an attempt to prevent 
dermal ischemia. Steroids, specifically the newer cortico- 
steroids, have been shown to inhibit leukocyte sticking to 
vascular endothelium in addition to their other potentially 
beneficial properties.*'?? The use of topical treatment was 
chosen so that the burn wound itself might be treated 
directly, not relying on the compromised microvasculature 
for delivery. 

Topical 1% methylprednisolone acetate produced a defi- 
nite improvement in the level of dermal perfusion as 
indicated by relative levels of india ink filling. Emollient 
base alone produced no improvement in dermal perfusion, 
the steroid moiety being the necessary active agent. The 
systemie steroid alone did not prevent the progressive 
dermal ischemia, which suggests inadequate delivery to 
the site of injury. The efficacy of the topical steroid may in 
part have been due to the dekeratinized nature of the 
burned skin, allowing for more rapid and complete pene- 
tration of the agent. 

The influence of topical steroids on bacterial prolif- 
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erations in the burn wound was not addressed in the 
present study. Guinea pigs appear to be relatively resistant 
to massive inocula of bacteria. However, this question has 
been addressed using the standard Walker model for burn 
wound sepsis in Sprague-Dawley rats. Inocula of 10°, 10°, or 
10? Pseudomonas aeruginosa organisms showed no quanti- 
tative differences in bacterial growth or death from burn 
wound sepsis in topically steroid-treated guinea pigs 
compared with controls. This may be due to the fact that 
the specific steroid used, methylprednisolone acetate, has 
been demonstrated not to inhibit neutrophil phagocytosis 
or intracellular bactericidal activity like other cortico- 
steroids. / 

A difference in dermal perfusion will only be important 
if healing time is either shortened or healing quality 
improved. In this model, healing quality was equated with 
preservation of function of dermal appendages. Hair 
growth was noticeably different in the treated guinea pigs 
and this was reflected by a ninefold increase in hair 
follicles as seen in the microscopic sections. 

The mode of action of the topical steroid in decreasing 
dermal ischemia is not entirely clear. Waldman et al** have 
shown steroids to be effective in decreasing leukocyte 
sticking in hemorrhagic shock. MacGregor et al" have 
demonstrated steroid-mediated inhibition of leukocyte 
sticking in inflammatory conditions. Such antisticking 
activity may minimize the initial luminal compromise and 
result in preservation of microvascular perfusion.” 
Greaves et al* and Hong and Levine? have demonstrated 
the ability of steroids to interfere with one of the vasoac- 
tive mediators of the inflammatory reaction, namely, the 
prostaglandins. Zweifach?* reported steroid-mediated inhi- 
bition of bradykinin effects in cutaneous microcirculation 
of rats. By this action, steroids may eliminate the agents 
that evoke progressive destructive changes in the dermis 
and they may promote subsequent vascular compromise. In 
addition, steroids have been shown by various authors to 
inhibit chemotaxis and to stabilize lysosomes, thereby 
diminishing the inflammatory cell population and prevent- 
ing liberation of cellular toxins.*** 

Whether by one or all of these possible mechanisms, or 
by some mechanism still to be elucidated, topical steroid 
did alter the predicted and seemingly irrevocable micro- 
vascular occlusive changes. Furthermore, these changes 
were not shortlived. Thus, it is apparent in this experi- 
mental model that the zone of stasis of the burn wound is 
amenable to pharmacologic manipulation. Steroids applied 
topically after the burn were able to decrease the progres- 
sive dermal ischemia. If these observations hold true for 
other species such as man, possible use of topical steroids 
may indeed lessen the ultimate depth of skin loss after 
thermal trauma and may become part of burn wound 
therapy. 


This study was supported in part by gifts from the Ryan Insurance 
Groups, Ine, the E. F. Andrews Foundation, and by a grant from the 
Educational Foundation of the American Society of Plastic and Reconstruc- 
tive Surgeons. 
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THE BIPHASIC NATURE 
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Introduction. 


The biphasic clinical nature of 
serious intra-abdominal and 
female pelvic infections may be 
related to sequential dominance 
first of aerobes and then of 
anaerobes. Antimicrobial 





. Acute Phase: 

 Peritoneal Response 

Peritoneal contamination with — Initially, antimicrobial therapy 
.. polymicrobial (aerobic and directed against aerobes such 


~ anaerobic) flora from the bowel or ^ as Escherichia coli often results 
J vagina may occur during surgery in defervescence and Clinical 


or as a result of trauma, septic improvement. Failure of the 
abortion, or perforating diseases patient to respond or recurrence 
= such as appendicitis. of symptoms may indicate | 
- Clinical signs in the acute phase anaerobic involvement. B. fragilis 
- include increasing abdominal is the anaerobe most frequently 
tenderness and fever. Bacteremia, ^ isolated in patients with intra- 
which may progress to septic abdominal sepsis or serious 


. shock, occurs fairly frequently. In female pelvic infections. 


female pelvic infections, bacteremia 
and septic pelvic thrombophlebitis 
are always a threat because of the 
rich vasculature of the female pelvis. 


"i rum" 
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coverage of both aerobes and 
anaerobes should be consideret 
during all stages of serious intra 
abdominal and female pelvic 
infections. 

The majority of these infectio! 

are polymicrobial. During the 
early, toxic phase, aerobes are 


Late Phase: 


Peritoneal Respon 


The clinical course may 
progress to walling off of the 
infection and subsequent abst 
formation. These collections of 
can be located intraperitoneall 
retroperitoneally, or within 
the viscera. 

Progression from peritonitis 
abscess formation may be an 
insidious process or may be 
marked by sudden deterioratic 
of the patient who had been 
recovering. At this point, failur 
respond to appropriate antibic 
therapy should alert the clinic 
to the possibility of intra-abdon 
or pelvic abscess formation ar 





generally the dominant 
pathogens; the coexistent 
anaerobes may contribute to the 
clinical picture. In the patient who 
progresses to the late phase and 
develops an abscess, anaerobes 
(especially Bacteroides fragilis) 
are the dominant isolates. 


SF 


the potential need for operative 
intervention. 
. |n both the early peritonitis 
Stage and the later abscess stage, 
culture of purulent material yields 
aerobes and anaerobes in the 
majority of instances. In fact, 
 anaerobes have been isolated 
from 9096 to 96% of intra- - 
abdominal infections associated 
with bowel perforation. Anaerobes 
Such as B. fragilis have been 
isolated in 80% to 100% of 
patients with pelvic abscesses 
Studied with appropriate 
chniques of specimen 
collection and culture. 










For information about one antibiotic to 
consider in treating serious infections due to 
anaerobic pathogens, please turn the page. 








INDUCED PERITONEAL SOILAGE 


The sequence of events that follow experimental 
induction of peritoneal soilage in rats parallels the 
biphasic course of this disease. Although animal 
data cannot be directly applied to humans, this 
model helps explain the pathogenesis. 

A standardized inoculum of rat colonic contents 
containing both aerobic and anaerobic organisms 
was implanted into the peritoneal cavity of male 
Wistar rats. The animals were observed for response 
and survivors were sacrificed after ten days. The rats 
developed a two-stage disease: initial, acute peritonitis 
and later, intra-abdominal abscesses. Mortality and 
progression of these stages varied sharply with 
antimicrobial coverage for aerobes, anaerobes, 
or both. 

















[SERE Initial Mortality Rate in Rats 
[ET Abscess Formation in Survivors 
[. 59] Normal Rats With No Infectious Complications 


Untreated Controls (60) 
22/60 (37%) 38/38 (100%) 













Antibiotic Coverage for 
Coliforms Only (57) 


2/57 (496) 54/55 (98%) 1/57 (296) Normal 











Antibiotic Coverage for 
Anaerobes Only (60) 


21/60 (35%) E 2/39 (596) 37/60 (6295) Normal 


Combined Coverage 
for Coliforms + Anaerobes (58) 


5/58 (9%) po UT (6%) 50/58 (86%) Normal 


In this study, coliform organisms appeared to be 
responsible for the early mortality associated with fecal 
peritonitis, whereas B. fragilis and other anaerobes 

were associated with later abscess formation. 
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Anaerobic activity 


Cleocin ® PO, (clindamycin phos- 
phate injection) has proved to be 
effective in a variety of serious 
intra-abdominal and female pel- 
vic infections caused by sus- 
ceptible anaerobic organisms in- 
cluding gram-positive cocci, and 
gram-positive and gram-negative 
bacilli. Specifically, the activity of 
clindamycin has been estab- 
lished in the following conditions: 
septicemia; serious intra-abdomi- 
nal infections such as peritonitis 
and intra-abdominal abscess; se- 
rious infections of the female 
pelvis and genital tract such as 
endometritis, nongonococcal 
tubo-ovarian abscess, pelvic cel- 
lulitis, and postsurgical vaginal 


cuff infection; serious lower respi- . 


ratory tract infections such as 
empyema, anaerobic pneu- 
monitis, and lung abscess; and 
serious skin and soft-tissue infec- 
tions caused by susceptible 
strains of bacteroides, fusobac- 
teria, eubacteria, actinomyces, 
peptococci, microaerophilic 
streptococci, and clostridia * 

Since disc susceptibility testing 
with current methods is not reli- 
able for anaerobes, in vitro dilution 
methods should be used to de- 
termine susceptibility to 
clindamycin. 


Also of value in serious aerobic 
gram-positive infections Caused 
by susceptible streptococci, staph- 
ylococci, and pneumococci. The 
use of Cleocin PO,in gram- 
positive infections has been in- 
vestigated both clinically and 
bacteriologically. Because of the 
risk of colitis, as described in the 
WARNING box, before selecting 
clindamycin the physician should 
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THERAPEUTIC. 
CONSIDERATIONS... 





consider 
the nature of 
the infection 
and the suitability 

of less-toxic alternatives (eg, 
erythromycin). 


Indications include: serious 
lower respiratory tract infections 
such as pneumonia Caused by 
susceptible staphylococci; se- 
rious soft-tissue infections such 
as deep abscesses and deep 
traumatic or surgical wound in- 
fections caused by susceptible 
staphylococci and streptococci; 
septicemia caused by suscepti- 
ble staphylococci and strepto- 
cocci; and acute hematogenous 
osteomyelitis caused by suscepti- 
ble staphylococci. In many 
instances, the evaluated cases 
have been secondary to massive 


‘ wounds, surgery, or debilitating 


disease. With few exceptions, the 
organisms proved susceptible in 
vitro and were successfully eradi- 
cated from the clinical lesions. 


Other therapeutic 
considerations 

1. Cleocin PO, (clindamycin 
phosphate injection) is clinically 
effective in serious infections 
caused by penicillin-resistant or 
penicillinase-producing staphylo- 
cocci. However, staphylococcal 
strains resistant to clindamycin 
have been encountered, and 
susceptibility testing should be 
performed. 
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2. Cleocin PO,is useful in 
patients who are sensitive to pen- 
icillin. Clindamycin does not 
share antigenicity with the pen- 
icillins; however, hypersensitivity 
reactions have been reported 
with clindamycin therapy. If a 
hypersensitivity reaction occurs, 
the drug should be discontinued. 
Serious anaphylactoid reactions 
require immediate emergency 
treatment with epinephrine. Oxy- 
gen and intravenous cortico- 
steroids should also be administerec 
as indicated. 

Cleocin PO,can fill a need for 
both penicillin-sensitive patients 
and those with serious infections 
caused by penicillin-resistant 
staphylococci. 

As with all antibiotics, Cleocin 
PO,should be used with caution 
in atopic patients. Clindamycin 
has demonstrated cross-anti- 
genicity with lincomycin. 

Cleocin PO,should be re- 
served for serious infections 
where less-toxic antimicrobial 
agents are inappropriate, as de- 
scribed in the Indications section 
of the brief summary on the 
following page. 


If significant diarrhea or co- 
litis occurs during therapy, 
this antibiotic should be dis- 
continued. (See WARNING 


box and summary of pre- 
scribing information on 
following page.) 





*Clostridia are more resistant than. most an- 
aerobes to clindamycin. Some species, eg, 
C. sporogenes and C. tertium, are frequently 
resistant to clindamycin. 
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STERILE SOLUTION — FOR INTRAMUSCULAR AND INTRAVENOUS USE 


 Cleocin hosphate 
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: (clindamycin phosphate injection, N.F) 






WARNING 
Clindamycin can cause severe colitis 
which may end fatally. Therefore, it should 
be reserveďfor serious infections where 
less-toxic antimicrobial agents are inap- 
propriate, as described in the Indications 
section. It should not be used in patients 
with nonbacterial infections, such as most 
upper respiratory tract infections. The 
colitis is usually characterized by severe, 
persistent diarrhea and severe abdominal 
cramps anc may be associated with the 
passage of blood and mucus. Endoscopic 
examination may reveal pseudomem- 
branous colitis. 

. When significant diarrhea occurs, the drug 
should be discontinued or, if necessary, 
continued only with close observation of 
the patient. Large bowel endoscopy has 
been recommended. 

Antiperistaltic agents such as opiates and 
diphenoxylate with atropine (Lomotil 9) 

_ may prolong and /or worsen the condition. 

Diarrhea, colitis, and pseudomembranous 

Colitis have been observed to begin up to 

several weeks following cessation of 

therapy with clindamycin. 


























Each ml contams: 
clindamycin phosphate 
oS i esee 150 mg 
clindamycin base 
benzyaloohal oe ek ee eco, 5 mg 
disodium edetate ................ 0.5 mg 
water for injection 
When necessary, pH adjusted with NaOH 
and/or HCI. 


Indications: Clindamycin is indicated in the 
treatment of serious infections caused by 
susceptible anaerobic bacteria. 

Clindamycimis also indicated in the treat- 
ment of serious infections due tc susceptible 
strains of streptococci, pneumococci, and 
staphylococci. Its use should be reserved for 
penicillin-allergic patients or other patients for 
whom, in the judgment of the physician, a 
penicillin is inappropriate. Because of the risk 
of colitis, as described in the WARNING box, 
before selecting clindamycin the physician 
should consider the nature of the infection 
and the suitability of less-toxic alternatives 
(eg, erythromycin). 

Anaerobes: Serious respiratory tract infec- 
tions such as empyema, anaerobic pneu- 
monitis and lung abscess; serious skin and 
Soft -tissue infections; septicemia: intra-ab- 
dominal infections such as peritonitis and 

- intra-abdominai abscess (typically resu Iting 
"from anaerobic organisms resident in the 
ormal gastrointestinal tract); infections of the 
emale pelvis and genital tract such as 
ndometritis, nengonococcal tubo-ovarian 
"abscess, pelvic cellulitis, and postsurgical 
vaginal cuff infection. 

Streptococci- Serious respiratory tract infec- 

‘ions; serious skin and soft-tissue infections; 
“septicemia. 

Staphylococci: Serious respiratory tract 

nfections; seriaus skin and soft-tissue infec- 





tions; septicemia; acute hematogenous 
osteomyelitis. 

Pneumococci: Serious respiratory tract 
infections. 

Adjunctive Therapy: In the surgical treat- 
ment of chronic bone and joint infections due 
to susceptible organisms. Indicated surgical 
procedures should be performed in con- 
junction with antibiotic therapy. 

Bacteriologic studies should be performed 
to determine the causative organisms and 
their susceptibility to clindamycin. 


Contraindications: History of hypersensitivity 
to clindamycin or lincomycin. 


Warnings: (See WARNING box.) Mild cases 
of colitis may respond to drug discontinuance 
alone. Moderate to severe cases should be 
managed promptly with fluid, electrolyte, and 
protein supplementation as indicated. Sys- 
temic corticoids and corticoid retention 
enemas may help relieve the colitis. Other 
causes of colitis should also be considered. 

A careful inquiry should be made con- 
cerning previous sensitivities to drugs and 
other allergens. Antagonism has been 
demonstrated between clindamycin and 
erythromycin in vitro. Because of possible 
clinical significance, these two drugs should 
not be administered concurrently. 

Usage in Pregnancy: Safety for use in 
pregnancy has not been established. 

Usage in Newborns and Infants: When 
clindamycin phosphate is administered to 
newborns and infants, appropriate monitoring 
of organ system functions is desirable. 

Nursing Mothers: Clindamycin has been re- 
ported to appear in breast milk in ranges of 
0.7 to 3.8 mcg /ml. 

Usage in Meningitis: Since clindamycin does 
not diffuse adequately into the cerebrospinal 
fluid, the drug should not be used in 
meningitis. 

SERIOUS ANAPHYLACTOID REACTIONS 
REQUIRE IMMEDIATE EMERGENCY TREAT- 
MENT WITH EPINEPHRINE. OXYGEN AND 
INTRAVENOUS CORTICOSTEROIDS 
SHOULD ALSO BE ADMINISTERED AS 
INDICATED. 


Precautions: Review of experience to date 
suggests that a subgroup of older patients 
with associated severe illness may tolerate 
diarrhea less well. When clindamycin is indi- 
cated in these patients, they should be 
carefully monitored for change in bowel fre- 
quency. Prescribe with caution in individuals 
with a history of gastrointestinal disease, 
particularly colitis. 


í 
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Do not inject intravenously as an undiluted 
bolus; infuse as directed in package insert. 
Indicated surgical procedures should be per- 
formed in conjunction with therapy. Patients 
with very severe renal disease and /or very 
severe hepatic disease accompanied by se- 
vere metabolic aberrations should be dosed 
with caution and serum clindamycin levels 
monitored during high- dose therapy. 

Prescribe with caution in atopic individuals. 
During prolonged therapy, periodic liver and 
kidney function tests and blood counts should 
be performed. Use may result in overgrowth 
of nonsusceptible organisms, particularly 
yeast. Should superinfection occur, adjust 
therapy as clinical situation dictates. Clin- 
damycin has been shown to have neuro- 
muscular blocking properties that may en- 
hance the action of other neuromuscular 
blocking agents. Use with caution in patients 
receiving such agents. 


Adverse Reactions: Gastrointestinal: Abdomi- 
nal pain, nausea, vomiting, and diarrhea. (See 
WARNING box.) Hypersensitivity Reactions: 
Maculopapular rash and urticaria have been 
observed. Generalized mild to moderate mor- 
billiform-like skin rashes are the most 
frequently reported of all adverse reactions. 
Rare instances of erythema multiforme, some 
resembling Stevens- Johnson syndrome, have 
been associated with clindamycin. A few 
cases of anaphylactoid reactions have been 
reported. If a hypersensitivity reaction occurs, 
the drug should be discontinued. The usual 
agents (epinephrine, corticosteroids, anti- 
histamines) should be available for 
emergency treatment of serious reactions. 
Liver: Jaundice and abnormalities in liver 
function tests have been observed during 
clindamycin therapy. Hematopoietic: Neu- 
tropenia, eosinophilia, agranulocytosis, and 
thrombocytopenia have been reported; no 
direct etiologic relationship to concurrent clin- 
damycin therapy has been made. Local 
Reactions: Pain, induration. and sterile ab- 
scess have been reported after intramuscular 
injection and thrombophlebitis after intra- 
venous infusion. Reactions can be minimized 
or avoided by giving deep intramuscular 
Injections and avoiding prolonged use of 
indwelling intravenous catheters. 


How Supplied: Available as sterile solution 
with each ml containing clindamycin phos- 
phate equivalent to 150 mg clindamycin base. 
Ampoules of 2 and 4 ml. 


Caution: Federal law prohibits dispensing 
without prescription. 


For additional product information see your 
Upjohn representative. MED B-e-S —— J-6219-9 


STERILE SOLUTION — FOR INTRAMUSCULAR AND INTRAVENOUS USE 


. Cleocin Phosphate 


4 (clindamycin phosphate injection, N.F.) 
| The Upjohn Company, Kalamazoo, Michigan 49001 


E 


5 Bh - 


VT 


€ 
aft aah: Boa Z- a: 


TUTWTLEUE Wan = J 
é 7954 "NE VE Ba Lut iz Gm 2.4 Vl DAL QUÉRE - = : 
T. "2 o ies UR NR Ne TR a ee, ee eS Df DR RR PTE aT . m MTS 
< "i : V NR us z arm aS aa ee NS Se RR vey dir on MT a A ea TAEAE RS T d ec Ae ! Th 
a barë Er n PLN De EUM, " r PT TOME qu A TEC Jet ALT ID r: ^ > A " De SE, 
" ! = á m de XL iE E i € UT TUNE Oe lY y x ^ rw E $ ^ 
; 4 1 ; 7 à J oe E , Aa tt d AM 





nU EEG TE WERE VS 


Condyloma 


A New Epidemic 


George E. Moore, MD; Larry W. Norton, MD; 
Donna M. Meiselbaugh, RN 


e Condyloma acuminatum of the anus is an increasingly 
frequent disease that may require a combination of therapies. 
Large bulky lesions can be reduced with topical freezing, 
cautery, or the scapel. Topical chemotherapy with podophyllum 
resin can be supplemented with cancer chemotherapeutic 
agents. Many of these drugs probably act, at least in part, by 
stimulating a strong local cellular immune reaction. Dinitro- 
chlorobenzene was used to eradicate lesions that had been 
resistant to treatment with podophyllum resin. 5-Flourouracil 
was used as a control. All 23 patients studied were initially skin 
tested with both agents and randomized to either treatment 
group. All but one of the dinitrochlorobenzene-treated patients 
had excellent regressions. Immunotherapeutic agents, such as 
dinitrochlorobenzene, warrant further study as adjuvant thera- 
peutic agents for this disease. 

(Arch Surg 113:630-631, 1978) 


()s condyloma acuminatum is transmitted through 
anal intercourse. This venereal wart may be found on 
the urethra, penis, anus, and rectum. The relationship of 
these venereal warts to the common wart, erythroplasia of 
Queyrat of the penis,’ florid oral papillomatosis, papillomas 
of the larynx and esophagus, and lymphogranuloma 
venereum is not completely clear. There is little doubt that 
these lesions are caused by a transmissible virus.’ 

It is somewhat worrisome that the DNA virus that 
causes these vegetative growths is in the papova group, 
which includes the SV-40 and polyoma viruses; These 
viruses are excellent agents for inducing malignant 
neoplasms in several species.’ Instances of transition of 
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papillomatous growths into squamous cell carcinomas have 
been described in humans, but are relatively rare. 

An opportunity to supervise the cauterization and cryo- 
surgical treatment of several patients with huge anal 
lesions prompted a computer search of the literature in the 
hope that a less barbaric technique might be found. The 
agents used for the eradication of this disease included 
various escharotics: podophyllum resin (Podophyllin), 
colchicine, sulfa creams, ammoniated mercury, and a 
number of anticancer agents such as alkylating agents, 
bleomycin sulfate, and 5-fluorouracil.’ 

Most of these agents are potent sensitizers and several 
have been used for topical chemotherapy—really immuno- 
therapy—of precancerous and cancerous skin lesions. 
Actually, this method is not new; apparently the American 
Indians treated warts by cutting off the top of the wart 
then applying the juice of poison oak to the lesion.’ The 
predominant therapeutic action was probably local sensiti- 
zation and an intense immune reaction. 

We designed a random four-week cross-over study of the 
topical application of either 5% ointment of 5-fluorouracil 
(Efudex) or 500 pg/0.25 ml of dinitrochlorobenzene in an 
absorbant ointment base (Aquaphor). Twenty-three 
patients had preliminary skin tests with both 5-fluorouracil 
and dinitrochlorobenzene to determine dose sensitivity. 
Twelve patients were assigned to the dinitrochlorobenzene 
treatment group. Eleven patients were assigned to the 5- 
fluorouracil treatment group. Both the 5-fluorouracil and 
dinitrochlorobenzene were administered with rectal sup- 
positories of dinitrochlorobenzene in polyethylene glycol 
(Carbowax 4000) daily by the patient for six weeks after 
failure of external topical control with dinitrochloroben- 
zene or 5-fluorouracil. Severe local inflammation was 
controlled by the application of a 1% hydrocortisone cream 
to the skin around the warts. 
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Valid results were difficult to obtain because the 
patients often failed to return once a therapeutic effect 
was attained. Seven of the patients receiving 5-fluorouracil 
and six of the patients receiving dinitrochlorobenzene 
failed to return for follow-up. Of the remaining six 
patients in the dinitrochlorobenzene treatment group, all 
but one benefitted therapeutically. The nonresponding 
patient had a history of lymphoma and was anergic on 
repeated skin tests. 

Several patients in the 5-fluorouracil treatment group 
had some regression in the size of their warts by six weeks. 
The other two patients with no significant response to the 
5-fluorouracil were treated successfully with dinitrochloro- 
benzene. A careful long-term study would be required to 
clarify the frequency of recurrences at specific sites, new 
lesions, or reinfection. Perhaps the site of lesions could be 
identified by a punctate tatoo. 

In 1974, Albin and Curtis’ prepared an autogenous 
vaccine for treatment of condyloma. Abcarian and Sharon* 
have reported recently that a vaccine preparation, made 
from venereal wart tissue, was 93% curative. The treat- 
ments were described as weekly subcutaneous injections of 
the vaccine, which caused no complications or adverse 
reactions. This degree of success is somewhat puzzling, 
since these lesions do not have a high population of virus 
particles. Perhaps, either the cells have the viral genome 
without the formation of mature virus particles, or there 
are other specific molecules in the altered cells that provide 


the therapeutic reactions. These techniques deserve 
further study. 

The surgical role in the care of this disease is important 
but limited to the total or partial removal of the large and 
thicker warts by cautery or cryosurgery. Probably more 
than 50% of the patients with only one or more lesions can 
be cured by these techniques alone. No assays on the 
immune effect of these procedures have been performed. 
In some patients removal of several large warts is some- 
times accompanied by regression of other warts. 

Changes in sexual mores are associated with an alarming 
increase of veneral warts. These growths require prompt 
treatment with a combination of local destruction by 
cautery or cryosurgery and/or the application of local 
topical chemotherapeutic (immunotherapeutic) agents. 
Systemic immunotherapy with extraction of the warts may 
be effective. Cures are usually attainable, but reinfections 
are frequent. The long-term danger of carcinogenicity is 
not known, but a registry of such patients would seem 
desirable. The extent of the epidemic is difficult to esti- 
mate because many of the patients do not seek professional 
treatment. For example, unofficial word from our study of 
anal warts caused an influx of more patients that could be 
treated. 


Nonproprietary Name and Trademark of Drug 


Bleomycin sulfate—Blenoxane. 
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e 12 dosage forms and strengths 


NOTE: Do not use 'Compazine' in pediatric surgery. 
Not recommended for children under 20 Ibs. or 2 
years of age. In children with acute illnesses or dehy- 
dration, use only under close supervision. 


Before prescribing, see complete prescribing information in SK&F 
literature or PDR. The following is a brief summary. 
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Indications 
Based on a review of this drug by the National Academy of 
| Sciences—National Research Council and/or other information, 
| FDA has classified the indications as follows: 


Effective: To control severe nausea and vorniting. For the man- 
agement of the manifestations of psychotic disorders. 

Possibly effective: lo control excessive anxiety, tension and agita- 
tion as seen in neuroses or associated with somatic conditions. 
'Compazine' has not been shown effective in the management 
of behavioral complications in patients with mental retardation. 
Final classification of the less-than-effective indications requires 
further investigation. 











Contraindications: Comatose or greatly depressed states due to 
C.N.S. depressants; bone marrow depression; pediatric surgery. 


Warnings: The extrapyramidal symptoms which can occur 
secondary to ‘Compazine’ may be confused with the central 
nervous system signs of an undiagnosed primary disease 
responsible for the vomiting, e.g., Reye’s syndrome or other 
encephalopathy. The use of ‘Compazine’ and other potential 
hepatotoxins should be avoided in children and adolescents 
whose signs and symptoms suggest Reye’s syndrome. 


Avoid using in patients hypersensitive (e.g., blood dyscrasias or 
jaundice) to any phenothiazine. Caution patients about activities 
requiring alertness (e.g., operating vehicles or machinery) especially 
during the first few days’ therapy. Prochlorperazine may intensify or 
prolong the action of other C.N.S. depressants. Not recommended 
for children under 20 pounds or 2 years of age. 


Use in pregnancy only when potential benefits outweigh hazards. 


Precautions: The antiemetic action of ‘Compazine’ may mask the 
signs and symptoms of overdosage of other drugs and may obscure 
the diagnosis and treatment of other conditions such as intestinal 
obstruction, brain tumor and Reye’s syndrome (See WARNINGS). 
Postoperative aspiration of vomitus has occurred in a few surgical 
patients who received prochlorperazine as an antiemetic. Deep 





brand of 


prochlorperazine 
SIE F 


a SmithKline company 








Injection: 
5 mg./ml. 


sleep and coma have been reported, usually with overdosage. In 
children with acute illnesses or dehydration, use only under close 
supervision. 


Adverse Reactions: Drowsiness, dizziness, amenormhea, blurred vision, 
skin reactions. Hypotension. Cholestatic jaundice, leukopenia, 
agranulocytosis. Fatty changes in the liver have been observed in a 
few patients who died while receiving the drug (no causal relation- 
ship has been established). Neuromuscular (extrapyramidal) reac- 
tions: motor restlessness, dystonias, pseudo-parkinsonism, persistent 
tardive dyskinesia. Contact dermatitis is a possibility with concentrate 
and injectable forms. 


Other adverse reactions reported with Compazine (prochlorperazine, 
SK&F) or other phenothiazines: Some adverse effects are more 
frequent or intense in specific disorders (e.g., severe hypotension in 
mitral insufficiency or pheochromocytoma). 


Grand mal convulsions; altered cerebrospinal fluid proteins; cerebral 
edema; prolongation and intensification of the action of C.N.S. 
depressants, atropine, heat and organophosphorus insecticides; 
dryness of mouth, nasal congestion, headache, nausea, constipa- 
tion, obstipation, adynamic ileus, inhibition of ejaculation; reactivation 
of psychotic processes, catatonic-like states; hypotension (some- 
times fatal); cardiac arrest; pancytopenia, thrombocytopenic 
purpura, eosinophilia; biliary stasis; lactation, galactormhea, gyne- 
comastia, menstrual irregularities, false-positive pregnancy tests; 
photosensitivity, itching, erythema, urticaria, eczema up to exfoliative 
dermatitis; asthma, laryngeal edema; angioneurotic edema, 
anaphylactoid reactions; peripheral edema; reversed epinephrine 
effect; hyperpyrexia; a systemic lupus erythematosus-like syndrome; 
pigmentary retinopathy; with prolonged administration of substantial 
doses, skin pigmentation, epithelial keratopathy, and lenticular and 
corneal deposits. 


EKG changes have been reported, but relationship to myocardial 
damage is not confirmed. Discontinue long-term, high-dose therapy 
gradually. 


NOTE: Sudden death in patients taking phenothiazines (apparently 
due to cardiac arrest or asphyxia due to failure of cough reflex) has 
been reported, but no causal relationship has been established. 


Supplied: Tablets—5, 10 and 25 mg., in bottles of 100; Spansule® 
capsules —10, 15, 30 and 75 mg., in bottles of 50; Injection— 

9 mg./ml. in 2 ml. ampuls, 40 ml. vials, and 2 ml. disposable syringes; 
Suppositories— 2-1/2, 5 and 25 mg.; Syrup—5 mg./5 ml.; Concentrate 
(intended for institutional use only)—10 mg./ml.; Single Unit Pack- 
ages of 100 (intended for institutional use only)—5 and 40 mg. 
tablets; 10, 45 and 30 mg. 'Spansule' capsules. 


Compazine ne emesis 


nemesis 


Smith Kline &French Laboratories Philadelphia, PA 
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Precise Diagnosis in Severe Hematochezia 


Irving A. Beychok, MD 


® Angiography has clarified the origin of severe hematochezia 
in many cases. It has demonstrated the frequency of bleeding 
from colon diverticula on the right side, delineated new causes in 
occasional instances, eg, angiodysplasia, and underscored the 
fact that some patients in whom the clinical diagnosis is colonic 
bleeding may in fact be bleeding proximal to the colon. Although 
total colectomy has been widely accepted as the operation of 
choice, better results may be expected for many patients if the 
bleeding site is pinpointed and lesser resections done. In the 
case presented, colonoscopy identified the site of bleeding. 

(Arch Surg 113:634-636, 1978) 


evere bleeding per rectum of a nature presumed to 
indicate bleeding from some site in the colon has not 
been included among the several indications for colonos- 
copy because experience with diagnostic colonoscopy and 
polypectomy has emphasized the need for a clean bowel, a 
cooperative patient, and an unhurried procedure. Large 
quantities of blood and clots would seem to prohibit the 
effective use of this instrument. 


REPORT OF A CASE 


A 54-year-old man was hospitalized because of a sudden severe 
episode of rectal bleeding. Eight hours later, I saw the patient 
shortly after he passed another fresh bloody stool. Visceral 
angiography was done as soon as possible, including celiac, 
superior mesenteric, and inferior mesenteric artery injections. 
One suspicious area in the distribution of the superior mesenteric 
artery was noted but believed to be a superimposition of the 
vasculature of a segment of ileum on the contour of the ascending 
colon: Bleeding had subsided during the angiography but recurred 
shortly afterward. Colonoscopy was done at surgery with occasion- 
al use of the fluoroscope to identify the position of the instru- 
ment. 

An oral hygiene appliance providing a pulsating jet stream of 
water (Water-Pik) was connected by plastic tubing to the biopsy 
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channel of the single-lumen long colonoscope. Intermittent small 
doses of diazepam were administered intravenously. The initial 
view showed almost total blackout from clots and blood in the 
rectum, but these were carefully washed out by alternately using 
the jet stream of the Water-Pik and suction. The oral hygiene 
appliance was well suited for this purpose and also for the 
prevention of clogging of the aspirating channel. 

As the examination continued, dark blood could be seen on the 
mucosa but there was no site of fresh bleeding in the descending 
or transverse colon. As the colonoscope was advanced through the 
ascending colon, fresher blood was seen and the cecum was coated 
with it. A recurring puddle of fresh blood (Fig 1) was identified on 
the medial wall of the bowel just above the level of the cecum. By 
repeated washing of the area, it was possible to distinguish a 
pulsatile stream of arterial blood from what appeared to be 
otherwise normal mucosa. While withdrawing the colonoscope, 
irrigation was continued and 2 gm of neomycin sulfate was added 
to the tap water used for this purpose. Immediately on conclusion 
of the examination, the patient was taken to the operating room 
for laparotomy. | 

Through a right paramedian incision, a relatively mobile cecum 
and ascending colon was exposed and atraumatic clamps were 
placed several inches proximal and distal to the area pinpointed by 
the colonoscopie examination. A colotomy incision was made, clots 
removed, and the site of bleeding identified on the medial wall of 
the ascending colon. The mucosa appeared to be intact around the 
area of bleeding. The site was marked with a silk suture for the 
pathologist. Interestingly, one could identify several divertieula in 
this portion of the colon, but the bleeding was not related to any of 
them. A right hemicolectomy was completed expeditiously. The 
patient’s postoperative course was marred by a cardiac arrythmia 
but there were no surgical complications and no rebleeding. 
Roentgenograms with contrast injection were not taken of the 
specimen because of technical difficulties. Histological examina- 
tion showed a large vessel going directly to the mucosa with an 
area of necrosis of its wall and dilated arteriovenous channels in 
the submucosa (Fig 2 and 3). This was interpreted as representing 
an angiodysplasia. 


COMMENT 


The problem of massive, apparently lower intestinal 
bleeding remains an exacting one for general and 
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colorectal surgeons. Bleeding that continues in a patient 
after many transfusions and bedrest (approximately one 
of three’) almost always needs surgical intervention. Prior 
to the knowledge obtained from angiography, the most 
common procedure was a laparotomy with attempts to find 
the site of bleeding by transillumination of the bowel or 
with the aid of sterile proctoscopes inserted through 
multiple colotomies. Even if one were successful in this 
dubious endeavor, the resulting infection frequently led to 
overwhelming sepsis in these hypovolemic unprepared 
patients. 

When a site of bleeding could not be identified at 
laparotomy, which was usually the case, and diverticula 
were present, some type of "blind" resection of the left side 





Fig 1.—Colonoscopic view of puddle of 
fresh blood on medial wall of the bowel 
just above cecum. 





Fig 2.—Abnormally large arteriole coursing to mucosa. Ulceration 
of vessel wall caused bleeding. 
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of the colon was often completed on the supposition that 
the bleeding was most likely coming from the area with the 
most numerous divertieula. Recurrent postoperative bleed- 
ing frequently proved the inaccuracy of this assumption. 
Some surgeons advocated a midtransverse colostomy as a 
first procedure and then colectomy of the right or left side 
if bleeding recurred and could be identified as coming from 
one or the other of the colostomy openings or the anus. For 
the most part, this simply led to more serious blood loss and 
did not solve the problem. When the findings from angiog- 
raphy indicated that a large number of patients bleed from 
diverticula on the right side, then total colectomy with 
ileorectal anastomosis was promptly adopted as the appro- 
priate procedure for all patients with unremitting bleeding 
from the lower bowel.** More recently, findings from 
angiography have shown an occasional instance of bleeding 
from angiodysplasia of the right side of the colon that is 
unrelated to diverticula. 

In the community hospital, most patients with severe 
hematochezia are not diagnosed by visceral angiography, 
presumably because of the difficulty of coordinating the 
angiographie procedure with an episode of sufficiently 
brisk bleeding.’ However, Caserella et al' demonstrated by 
angiography the point of bleeding in 40 of 60 patients with 
severe bleeding per rectum. Two patients bled from 
arteriovenous fistulas related to old injuries, three from 
carcinoma of the colon, one from rectal trauma, one from 
ischemic colitis, and 17 from colonic diverticula, of which 16 
were to the right of the splenic flexure. In the remaining 19 
patients with positive demonstrations, lesions of the upper 
gastrointestinal tract were involved that caused bleeding 
per rectum, even though clinically all were thought to be 
bleeding from the colon. Although vasopressin was used, 39 
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Fig 3.—Large, thin-walled vessels in submucosa adjacent to 


bleeding site. 
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of the 40 patients ultimately required surgery. There were 
two deaths at operation among those patients whose site of 
bleeding was pinpointed, a mortality of 5%, and no rebleed- 
ing. This remarkable study stresses the value of identi- 
fying bleeding sites to reduce the mortality which occurs as 
a result of urgent surgery in these patients and it clearly 
indicates that total colectomy is in itself a "blind" proce- 
dure that may not encompass the source of bleeding. 

Drapanas et al reported an 11% mortality among 35 
patients undergoing total colectomy and ileosigmoid anas- 
tomosis for massive colonic bleeding; 25 had diverticulosis 
of some degree, a rate few institutions could likely match 
but still twice that in the experience of Caserella et al' with 
lesser procedures for pinpointed bleeding. As Drapanas et 
al pointed out, 67% of their patients had serious additional 
diseases; not an unusual incidence. It is hardly surprising 
that a smaller operation would lead to lower mortality and 
morbidity when the site of bleeding is known. Drapanas et 
al compared this mortality of 11% in total colectomies with 
a 30% mortality and a 33% rebleeding rate from lesser blind 
procedures. 

Indeed, total colectomy is superior to lesser blind resec- 
tions, but it is inferior to limited resections for pinpointed 
bleeding (11% as opposed to 5%). An argument in favor of 
total resection and against diagnostic endeavors is that a 
patient may bleed from more than one colonie site, either 
concurrently or at some later date.*^ It is postulated that 
some inflammatory stimulus results in simultaneous wide- 
spread. ulceration of diverticula and consequent multiple 
sites of bleeding. MeGuire and Haynes* consider the possi- 
bility of multiple diverticular bleeding sufficient reason to 
remove all colon with divertieula from patients requiring 
emergency surgery for colon bleeding; yet they found only 
one patient in 45 who they believed had demonstrated this 
phenomenon. However, this argument is not convincing 
considering that none of the cases presented by Drapanas 
et al demonstrated any evidence of microscopic diverticu- 
litis, that clinical diverticulitis almost never is associated 
with substantial bleeding, and that massive bleeding from 
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diverticulosis is rarely associated with clinical diverticuli- 
tis. 

Vega and Lucas‘ described a single patient who under- 
went right hemicolectomy for bleeding from a divertic- 
ulum and who 2% years later required a colectomy of the 
left side for another bleeding diverticulum. This single case, 
and the fact that they performed a total colectomy as 
quiekly as an angiography in their institution, led these 


authors to advocate total colectomy and to abandon diag- 


nostic procedures. The facts suggest that diverticular 
bleeding is an accidental occurrence, possibly due to 
unusual trauma to a particular diverticulum. For more 
robust patients with other colon disease, such as those who 
have had diverticulitis in the past, and for those whose 
source of bleeding escapes all diagnostic efforts, a total 
colectomy with ileorectal anastomosis is a reasonable oper- 
ation. However, there remains a substantial group of 
patients with no more diverticulosis than a large propor- 
tion of the asymptomatic population in their age group 
whose advanced years, debility, hypovolemia, and concom- 
itant systemic disease dictate as limited a procedure as 
required to stop the bleeding. It is in these patients that 
precise localization of bleeding may be lifesaving. 

This case suggests that occasionally- colonoscopic identi- 
fication of the source of bleeding may be successful when 
angiography fails or is unavailable. 
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e Septic thrombosis of central vélue- is VENA diagnosed 


during life and nearly always proves fatal. We have recently 


RY treated a a patient v with a T5% Beer surface burn in ni 


associated with high-grade. Candidate: as a cainitiention of 
parenteral nutrition. Signs of venous thrombosis and candidemia 
persisted after catheter removal. Prompt and intensive therapy - 


with amphotericin B, monitored by fungicidal assays of serum, 


resulted in cure. Generous hydration and directed supplementa- 
tion of sodium bicarbonate permitted us to administer a large 


total dose of amphotericin over a relatively brief period of time — 
with no nephrototoxic effect whatsoever. Septic central venous 
thrombosis mandates a pharmacologic approach to therapy 


similar to that used for infective endocarditis, with the addition of 


anticoagulation. Should sepsis prove refractory to this program 


of if pulmonary embolization occurs, operative intervention is 
indicated despite the high risks involved. | 2. ns BENE TUA 
(Arch Surg 113: SM 1978) gk TES e VRE 
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e phlebitis of icipin Veins is a well- known A 


complication of intravenous therapy in burn pa- 
tients'^ and in some centers rivals burn wound sepsis. as. 
the most common cause of infection i in patients with fatal. 
burns. Excision of the involved venous - segment is. 
widely accepted as the only certain. means of cure.':?* "t 
has recently been shown that in patients dying of burns, 


catheter-related thromboses of the central veins are also a 


common finding** and about one third of such thromboses 
are associated with suppuration. Septie central venous 


thrombosis is nearly always fatal and survival after septic 
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Vena Cava. Caused by Candida 


vena i nal shroindionta SREE by Candida has not been 
reported. to our # knowledge: 


|. REPORT OF A CASE 


ah b vearold. man was admitted to the Burn Center of the 


| University of Wisconsin (Madison) Hospitals after sustaining 75% 


second- and third- degree burns of the back, neck, trunk, and upper 
extremities- that involved 75% body surface area. Initial fluid 
resuscitation was uneventful and the burns were treated with 
daily scrubs and sulfadiazine silver cream. Total parenteral nutri- 
tion was initiated because of prolonged ileus and a persistent high 
calorie requirement. 

. Twenty -eight days after admission, he became septic from an 
intravenous line cannulating the left femoral vein and Staphylo- 
coccus au reus or Enterococcus grew from seven blood cultures. His 
temperature returned to normal after catheter removal and 
| treatment with intravenous antibioties (Fig 1). 

. Because the groin was among the few unburned areas, intrave- 


d i nous access was reestablished by percutaneous puncture of the 


. opposite femoral vein, and total parenteral nutrition was resumed. 
Three days later, the patient again became febrile, with a WBC 
 eount elevation. to 35,000/cu mm. Over the succeeding days C 
albicans grew from eight blood cultures, the right groin became 
tender, and the right lower extremity became edematous (Fig 1). 
Seven days after insertion the caval catheter was removed and a 
fibrin clot was found tenaciously adherent to its tip. A Gram stain 
of this material (Fig 2) revealed sheets of blastospores and 
 pseudohyphae consistent with Candida, and a heavy growth of C 

albicans grew from semiquantitative culture of the catheter tip." 
A serum test for Candida. precipitins'" was negative but became 


ya -strongly positive (1:32) during the next three weeks. Immediately 
after removal of the right femoral vein catheter, attempts to 


reestablish central venous access percutaneously via the left 
femoral vein were unsuccessful due to the inability to advance the 
catheter into the inferior vena cava (Fig 3). 

Despite catheter removal, the candidemia continued as did high 
fever, rigors, and leukocytosis (Fig 1). Extensive clinical, microbi- 
ological, and roentgenologic studies for other sources of fungal or 
bacterial infection were unrevealing, and therapy with amphoter- 
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Fig 1.—Clinical course of case of septic thrombosis 
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A ^ icin B was begun in low dosage (5 mg/day) but was rapidly 
E ! 3 increased to a maintenance dosage of 75 mg daily. The patient was 
ü at all times kept sufficiently hydrated to ensure a urine output of 
iU at least 4,000 ml/day and whenever drug-induced renal tubular 
d* acidosis or hypokalemia became evident, supplemental sodium 
2 bicarbonate or potassium chloride was provided." Anticoagulation 
b, was not used because of persistent occult blood in the stool. 
A Continued evaluation did not reveal any evidence of CNS or 
if cardiac sources of infection. Two lung scans were normal for 
Lux: pulmonary emboli. The patients fever gradually subsided and he 
Y regained his baseline mental status. Amphotericin therapy was 
| discontinued after 39 days (total dosage, 1.6 gm) because of fever 
i thought to be in part drug related. The serum creatinine level at 
this time was 0.9 mg/100 ml. 
No intra-abdominal sources of infection were evident at the 


time an emergency subtotal gastrectomy was performed for a 
bleeding gastric uleer. He was discharged after 4% months of 
hospitalization and successful coverage of the wound by split- 
thickness skin grafts. Eighteen months later he shows no evidence 
of residual Candida infection or venous insufficiency of the lower 
extremities. 


COMMENT 


Candida sepsis is being seen increasingly in critically ill 
patients, most often in association with total parenteral 
nutrition through central venous catheters during treat- 
ment with broad-spectrum antibiotics and corticosteroids, 
and with cachexia, or prematurity.''^'* Popp and his co- 
workers? described 26 severely burned children given total 
parenteral nutrition and found that 16 of 19 episodes of 

E | septicemia, half caused by Candida or other fungi, were 
E i | 2A traced to central venous catheters. Five children with fatal 
catheter-related candidiasis had septic thrombosis of the 





Fig 3.—Plain abdominal x-ray film showing inability to advance : Wea : 
percutaneously inserted intravenous catheter into inferior vena superior vena cava and endocarditis. All had extensive full- 


cava because of mechanical obstruction. thickness burns that involved both subclavian areas and 
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necessitated cannulation of the central circulation through 
peripheral veins or the burn wound. | 

Our patient had high-grade candidemia traced to septic 
thrombosis of the right femoral vein and inferior vena 
cava. Clinical signs of sepsis and positive blood cultures 
persisted despite removal of the implicated catheter. 
Attempts to recannulate the inferior vena cava through 
the opposite groin were unsuccessful due to mechanical 
obstruetian by caval thrombus. Since detectable pulmonary 
embolization had not occurred and it was thought that 
operative caval interruption would be very hazardous in a 
patient with sepsis who had a 75% burn, we elected a course 
of management similar to that used with infective endo- 
carditis; ie, intensive, prolonged, microbicidal therapy." 
Intravencus amphothericin B was increased over a ten-day 
period to provide a daily dosage of 1.0 mg/kg/day and the 
drug was continued until a total dosage of 1.6 gm was 
attained. Sodium bicarbonate was given to enable the 
administration of so substantial a total dose over relatively 
brief period of time (39 days) with no decline whatsoever in 
his renal function. The work of Burgess and Birchall" 
suggests that early therapy of reversible, drug-induced 
renal tubular acidosis can prevent progression of renal 
injury and reduction in the glomerular filtration rate. 
Fungicidal activity = 1:4 on all occasions tested confirmed 
an adequate antibiotic dosage." Venography was not 
initially performed since it would not have altered our 
decision *o pursue nonoperative management. If septic 
pulmonary emboli had occurred, necessitating caval inter- 
ruption, venography would then have been performed 
before operation. 

Warden and his co-workers‘ recently reported 25 
instances of septic thrombosis of the central veins in 139 
burn patients that involved the superior vena cava (three 
cases) or the subclavian (nine cases) or the ileofemoral 
veins (13 cases), all associated with indwelling plastic 
catheters used for total parenteral nutrition, central 
venous pressure monitoring, or for conventional intrave- 
nous therapy. With the exception of two cases of septic 
subclavian vein thrombosis diagnosed antemortem, all 
were discovered only at autopsy. Septic pulmonary emboli 
occurred in one third of the cases in addition to the 
expected clinical picture of refractory sepsis typically seen 
in septic thrombophlebitis of peripheral veins.**^ 

Septic thrombosis of the ileofemoral, distal subclavian 
veins, or the inferior vena cava below the renal veins can be 
successfully managed by antibiotics given for systemic 
effect ane anticoagulation" and if necessary, by surgical 
ligation and debridement of the clot.*? Surgery is indicated 
for septic pulmonary emboli or refractory sepsis occurring 
despite optimal medical therapy. Involvement of the prox- 
imal subelavian vein, superior vena cava, or proximal 
inferior wena cava usually must be managed with antico- 
agulants and high-dosage antibiotics alone. Surgical 
debridement of the infected clot might be considered as a 
last resort in individual cases, but no published experience 
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exists to support or guide its use. 

In view of the high mortality from Candida sepsis and 
particularly septic thrombosis of central veins, restricted 
use of plastic catheters is imperative. When they must be 
used, avoiding cannulation of lower extremity vessels,*** 
stringent attention to local asepsis, and limiting the dura- 
tion of venous cannulation < 72 hours seem to be the most 
important measures to reduce the incidence of catheter- 
related sepsis in burn patients.'*'* Septic thrombosis of a 
central vein must always be considered when signs of 
sepsis persist after removal of a culture-positive central 
venous catheter, especially if signs of venous obstruction or 
pulmonary emboli are also present. We found in this case 
and have shown in a prospective study’ that semiquantita- 
tive culturing of catheter segments can provide further 
objective data establishing the presence of catheter- 
related infection, and possibly septic thrombophlebitis. 


Nonproprietary Names and Trademarks of Drugs 


Amphotericin B—Fungizone. 
Sulfadiazine silver—Silvadene. 
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Exeision of Pulmonary 





and Renal Aspergillomas 


Its Use in Treating Chronic Granulomatous Disease of Childhood 


Raymond J. Ippolito, MD; John H. Seashore, MD; Robert J. Touloukian, MD 


e Renal and pulmonary Aspergillus granulomas in two 6-year- 
old boys with chronic granulomatous disease were treated by 
nephrectomy and lobectomy as well as intravenous amphoter- 
icin B and granulocyte transfusion. After lobectomy two smaller 
pulmonary aspergillomas resolved with medical therapy. The 
second child's condition improved after nephrectomy, but he 
died with disseminated Aspergillus infection. This experience 
suggests that surgical excision of localized Aspergillus granu- 
lomas in conjunction with specific antimicrobial therapy 
provides temporary clinical improvement and may prevent 
further blood-borne dissemination of the fungus. 

(Arch Surg 113:640-642, 1978) 


hronie granulomatous disease (CGD) of childhood, first 
J described in 1957 by Berendes et al,' is the result of a 
genetic abnormality of leukocyte function in which granu- 


loeytes lack the ability to kill phagocytized microor- 


ganisms.* The defect in killing activity has been ascribed to 
a lack of hydrogen peroxide production secondary to a 
defieieney of reduced nicotinamide adenine dinucleotide 
(oxidase) in the defective phagocytes.** Recurrent suppu- 
rative lymphadenitis, dermatitis, leukocytosis, pulmonary 
infiltration, anemia, hepatosplenomegaly, and hypergam- 
maglobulinemia are characteristic of CGD* which typically 
has its onset before 6 months of age and which results in 
death before 7 years of age.* Recurrent infections caused 
by Staphylococcus aureus, Klebsiella, Escherichia coli, and 
other enteric organisms as well as fungi such as Candida 
and Aspergillus lead to granuloma formation, frequent 
septicemias, gradual debilitation, and death usually from 
overwhelming sepsis or pneumonia. | 
The therapy for CGD includes antimicrobial, antituber- 
eulous, and antifungal agents as indicated by the clinical 
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presentation, biopsy and culture reports, surgical drainage 
of localized abscesses, and granulocyte transfusion.’ Asper- 
gillus, though not a common pathogen, has been reported 
to occur with some frequency in association with CGD.** In 
the compromised host, aspergillosis may occur as a massive 
bilateral pneumonia,’ as a diffuse fungemia with a granu- 
loma that involves multiple organs, or as a chronic locally, 
invasive granuloma without evidence of multiple organ 
system involvement." The value of surgical treatment in 
children with fungal lesions complicating CGD has not 
been clarified. 

We report two cases of invasive Aspergillus granuloma 
with CGD to emphasize a possible role for surgical excision 
in conjunction with ongoing antifungal therapy in the 
control of this disease. 


REPORT OF CASES 


Case 1.—A 6-year-old boy was the product of consanguinity 
between his mother and grandfather. Pregnancy, labor, and 
delivery were uncomplicated and development proceeded normally 
until 6 months of age when an oral thrush developed that 
eventually responded to nystatin (Mycostatin) and gentian violet 
after two months of treatment. From 9 to 22 months of age, he had 
intermittent fevers and recurrent right and left upper lobe 
pneumonias with persistent infiltrates on chest roentgenograms. 
The diagnosis of CGD was made by a positive nitroblue tetra- 
zolium dye (NBT) test. He also had a positive tuberculin skin test 
and was treated with isoniazid, streptomycin, paraaminosalicy- 
late, and pyridoxine hydrochloric acid for 12 months as well as a 
daily dose of oxacillin sodium (Prostaphlin) and cephalexin mono- 
hydrate (Keflex). The patient's condition improved satisfactorily 
with this treatment, and until he was 6 years old, he required only 
one other hospitalization for pneumonitis. At that time he was 
admitted to the Yale-New Haven Hospital with a four-week 
history of intermittent fever, cough, pallor, and increasing malaise 
that had been unresponsive to various antibiotic regimens. Chest 
roentgenograms showed a persistent right upper lobe infiltrate 
without cavitation (Fig 1). Results of blood and sputum cultures 
and skin tests for Candida, mumps, and tuberculosis were nega- 
tive, but results of the serum Aspergillus titer were positive to the 
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Fig 4 


Fig 1.—Aspergilloma seen as homogenous opaque right upper 
lobe density (case 1). 


Fig 2.—Surgical specimen of large aspergilloma totally replaces 
right upper lobe (case 1). 


Fig 3.—Aspergilloma of left kidney distorts upper calyceal system 
(case 2). 


Fig 4.—Arteriogram demonstrates large inflammatory lesion of 
upper portion of left kidney (case 2). 


Fig 5.—Aspergilloma of left kidney. Surgical specimen of normal 
renal parenchyma compressed by lesion (case 2). 
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1:32 dilution. The patient continued to have daily fevers that 
spiked to 40 C and his WBC count was 17,000 cu/mm. Thoracotomy 
showed a large granuloma involving the entire right upper lobe 
that invaded the chest wall and was adherent to the superior vena 
cava and the hilum of the right lung. A smaller granuloma in the 
right middle lobe was not removed. A frozen section of the right 
upper lobe tumor showed many hyphae with surrounding granulo- 
matous reaction and a right upper lobectomy was performed. 
Aspergillus fumagatus grew from cultures of the surgical spec- 
imen (Fig 2) and the patient was treated with granulocyte 
transfusion and amphotericin B. Repeated blood cultures, intrave- 
nous pyelogram, brain scan, abdominal echogram, and Acta scan 
failed to show any evidence of fungal or pyogenie infection except 
for the lesions in the right middle and left lingular lobes that were 
visible on lung scan. The child's condition gradually improved with 
resolution of the cough and fever, and his appetite returned. The 
lesions in his lungs gradually resolved and he continued to do well 
six months after surgery without evidence of recurrent disease. 
CASE 2.—A 6-year-old boy was the product of a normal labor and 
delivery and was well until 3 years of age when he was admitted to 
another hospital with Salmonella disseminated in the stool, blood, 
and bone marrow. He responded to chloramphenicol and ampicillin 
sodium therapy but had a recurrence of symptoms two months 
later with positive blood and stool cultures. After a second course 
of antibiotic treatment, he remained well until 6 years of age when 
he was admitted to the Yale-New Haven Hospital with a high 
temperature, a coin lesion in the left lower lung field, and a mass 


jn the upper pole of the left kidney resembling a Wilms’ tumor 


with a solitary pulmonary metastasis (Fig 3). Exploration of the 
left kidney revealed an abscess occupying the upper pole that was 
drained; A flavus grew from culture of this material. The diagno- 
sis of CGD was made by NBT test'and the patient was started on a 
regimen of amphotericin B, rifampin, and gantrisin. The coin 
lesion in the left side of the chest gradually disappeared but the 
patient continued to have fever and a hepatosplenomegaly devel- 
oped. Aspergillus flavus grew from a bone marrow biopsy speci- 
men taken on admission. The patient was treated with daily WBC 
transfusions for 13 days without clinical improvement. A left renal 
arteriogram demonstrated a nonvascular lesion of the upper pole 
(Fig 4), and a nephrectomy was performed to remove the large 
aspergilloma which involved most of the left kidney (Fig 5). He 
remained febrile but his left lower lung field opacified and his 
liver remained enlarged. He died of diffuse pulmonary disease and 
respiratory failure four months after nephrectomy. An autopsy 
was not obtained. 


COMMENT 


Aspergillus is a ubiquitous organism found in soil, air, 
and vegetable matter.’ The mode of infection in the 


compromised host is thought to be inhalation of airborne 
spores followed by pulmonary infection, local tissue inva- 
sion, and finally dissemination to multiple organ systems. 
Vascular invasion and thrombosis leading to infarction and 
tissue-necrosis has been considered a hallmark of invasive 
aspergillosis.'" and was present in both cases reported. 
Because the hyphae of Aspergillus grow into infected 
tissue, biopsy specimens are usually necessary to diagnose 
invasive aspergillosis, and cultures of urine, blood, and 
sputum are not usually helpful." Serum Aspergillus titers, 
although helpful in the preoperative evaluation of the first 
case, are not diagnostic of active invasive aspergillosis and 
therefore, do not obviate the need for a tissue diagnosis 
prior to treatment. 

Surgical excision by lobectomy and nephrectomy of large 
aspergillomas of the right lobe and left kidney were done 
in an attempt to remove the bulk of infected tissue, 
thereby preventing further dissemination of disease and 
also increasing the chances of total eradication of infection 
by antifungal agents. Transient clinical improvement is 
likely even if extensive dissemination of the fungus has 
already occurred. The importance of resecting the granu- 
loma is further emphasized by the fact that antimicrobial 
treatment of Aspergillus infections in children with CGD 
is often ineffective since the organisms are encapsulated in 
defective phagocytes and are not exposed to bacterocidal 
drugs. Our experience with these two children suggest that 
large granulomas should be excised since sterilization of 
such a lesion is extremely difficult, requires prolonged 
treatment with toxic drugs, and leaves the patient suscep- 
tible to having widely disseminated disease develop. Since 
little normally functioning tissue remains, surgical exci- 
sion is well tolerated and when used in conjunction with 
antifungal drugs and/or granulocyte transfusions could 
eliminate the Aspergillus infection and provide a symp- 
tom-free interval. 


Nonproprietary Names and Trademarks of Drugs 


Amphotericin B—Ampho-Moronal, Fungilin, Fungizone. 

Ampicillin sodium—Alpen, Amcill-S, Omnipen-N, Penbritin-S, 
Polycillin-N, Principin/N. 

Cephalexin monohydrate—Keflex, Keforal, Oracef. 

Rifampin—Rifadin, Rifaldin, Rifoldine, Riforal, 
Rimactane. 


Rimactan, 
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Preoperative Angiographic Diagnosis 
of Small Bowel Leiomyomas 


Joseph C. Stothert, Jr, MD: M. Afzal Riaz, MD; 
Patrick F. Joyce, MD; Donald L; Kaminski, MD 


è Two patients with gastrointestinal (GI) tract bleeding under- 
went preoperative selective visceral arteriography that demon- 
strated small-bowel tumors compatible with leiomyoma. A review 
of the material indicates that 42% of patients with small-bowel 
leiomyomas also have GI tract bleeding. Arteriography is valu- 
able in obtaining a preoperative diagnosis. 

(Arch Surg 113:643-645, 1978) 


Areography has become a well-accepted diagnostic and 
therapeutic technique in the treatment of patients 
with acute gastrointestinal (GI) hemorrhage.' It similarly 
has considerable applicability in the diagnosis of occult 
(GI) blood loss, the origin of which is not discernible by 
more conventional barium studies.” 
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Fig 1.—Left, Superior mesenteric artery injection (arterial phase) 
of tumor blush in region of jejunal branches (arrows). Right, 
Magnified view illustrating dense staining of tumor with areas of 
pooling of contrast (case 1). 
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Although small intestinal tumors compromise less than 
6% of all GI neoplasms, leiomyoma in most large series is 
among the most common.’ This tumor is brought to the 
attention of the clinician by evidence of bowel obstruction, 
an abdominal mass, or bleeding.** Because of the inacces- 
sibility of small-bowel leiomyomas to routine radiological 
or endoscopic diagnosis, arteriography has become impor- 
tant in the preoperative identification of these lesions.* 
This report describes the preoperative diagnosis of small- 
bowel leiomyomas in two patients with GI hemorrhage, the 
origin of which was not evident by more conventional 
diagnostic measures. 


REPORT OF CASES 


Case 1.—An 82-year-old man complained of a three- to four-day 
history of melena with recent onset of dizziness. Results of 
physical examination showed a well-developed man who was 
lethargie with occult blood in his feces. He was admitted with 
suspected colonie malignant neoplasm. Findings from laboratory 
tests were normal except for a hemoglobin level of 8 gm/100 ml. A 
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guaiac test was performed by passing a nasogastric tube; the 
results were positive. The patient was given a transfusion of 2 
units of packed RBCs during the next 12 hours. The following 
morning he underwent gastroscopy that showed no evidence of 
disease in his stomach or duodenum. A barium enema was then 
given and it showed no evidence of diverticulosis or malignant 
neoplasm. The patient continued to show evidence of blood loss 
that required further transfusions and observation in an intensive 
care unit. On the third hospital day, the patient underwent a 
superior mesenteric arteriogram through his right femoral artery. 
This showed a well-defined tumor blush in the early jejunal 
branches (Fig 1). No other abnormalities were noted. A small- 
bowel tumor, most likely leiomyoma, was suspected. The bleeding 
had apparently stopped so the patient was observed for another 24 
hours. On the fourth hospital day, he underwent an abdominal 
exploration. A 5 x 5-em GI mass was located 25 em from Treitz' 
ligament (Fig 2). A segmental resection encompassing this mass 
was accomplished. Postoperatively, the patient did well. Final 
pathological diagnosis was leiomyoma of the small bowel without 
any malignant changes. The patient has had no further evidenee 
of bleeding after nine months of follow-up. 

Case 2.—A 44-year-old man was admitted to the hospital with 
colicky lower abdominal pain of short duration. At physical 
examination there was no evidence of abdominal masses or 
tenderness. He denied any history of nausea or vomiting. Findings 


al 


Fig 2.—Gross specimen of well-encapsulated tumor (case 1). from laboratory tests were normal except for a hemoglobin level of 
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Fig 3.—Left, Superior mesenteric artery injection (arterial phase) of tumor blush in region of ileal branches 
(arrows). Right, Magnified view of late arterial phase of prominent draining vein (case 2). 
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11 gm/100 ml. He was noted to have blood present on rectal 
examination although no tenderness or rectal masses were noted. 
Shortly after admission, he passed a large amount of fresh blood 
. per rectum, became faint, and complained of severe lower abdom- 
inal eramps. A bleeding divertieulum was strongly suspected. He 
immediately underwent sigmoidoscopic examination that showed 
blood coming from above the reach of the instrument. Because of 
continued bleeding he was taken for emergency visceral angiogra- 


zd phy. On injection of the superior mesenteric artery, a large tumor 


blush was noted in the ileal branches (Fig 3). Leiomyoma was 

strongly suspected. The patient was taken to the operating room 
where abdominal exploration showed a 6 x 6-em mass located 
adherent to the terminal ileum about 20 em from the ileocecal 
valve. This was segmentally resected. Findings from a patholog- 
leal examination showed it to be a small-bowel leiomyoma. Follow- 
up examination after one year has showed no further evidence of 
GI bleeding. 


COMMENT 


Visceral angiography has considerable applicability in 
the diagnosis and therapy of upper and lower GI hemor- 
rhage. Its use has increased greatly in recent years as 
experienced angiographers have become more widely 
available and the techniques and indications better 
defined.” It has obvious great value in the diagnosis of the 
origin of bleeding from sites not readily visualized by 
upper GI endoscopy and barium enema; and its use, coupled 
with vasopressor infusion may be the therapy of choice in 
certain bleeding lesions.” 


Intussusception 


Presenting Symptoms (96) 


Obstruction 
3 (8) 11 (31) 
25 (13) 57 (29) 





Not Listed or Other 
2(6) 
51 (26) 


Weight Loss 





26 (13) 















y. 100) 





Total 259 109 (42) 114(44) 28 ü 1) 71 (28) 26 (10) 67 (26) 


The appropriate progression of diagnostic studies to be 
performed in patients with GI bleeding is not well defined 
and is inherently dependent on the clinical presentation of 
the patient. Of concern is the use of barium contrast 
studies early in the course which may delay the ability to 
obtain arteriographic studies.’ This occurred in patient 1 
with a delay of 24 hours, while barium was removed from 
the lower GI tract to obtain the necessary arteriography. 
In a patient who is bleeding severely, the source of which 
cannot be determined by endoscopic means, arteriography 
may be indicated prior to the use of barium contrast 
studies. 

Leiomyomas comprise between 15% and 22% of benign 
small-bowel tumors.**''* As given in the Table, 42% of these 
tumors are seen with clinical evidence of acute or chronic 
blood loss. In our two patients, both had symptoms of GI 
bleeding. Patient 2 was bleeding severely at the time of the 
arteriogram. The delineation of a small-bowel tumor as a 
possible source of the patient's bleeding may make the 
operative treatment more prompt and direct. 

Diagnosis by angiography of small-bowel leiomyoma has 
previously been described.’ The diagnosis may be 
suggested by the following criteria: well-cireumseribed 
margins of tumor stain; prominent feeding arteries and 
veins; irregular tumor vessels giving rise to a dense stain; 
and small areas of pooling of contrast material in the mass. 
Such findings are highly suggestive of intestinal leio- 
myoma, a lesion that frequently bleeds in the GI tract. 
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Salt and Water Balance Before 





and After 


Peritoneojugular and Portacaval Shunts 


Richard R. Capone, MD; I. James Sarfeh, MD; Patrick Y. Wong, MD 


e Renal salt and water handling were studied in a patient who 
had refractory ascites that were due to alcoholic liver disease. 
The patient underwent a peritoneojugular shunt that was 
followed eight weeks later by a portacaval shunt. Ingestion of a 
10-mEq sodium diet and albumin infusion had no effect on 
sodium balance but increased free water clearance before and 
after the operative procedures. After peritoneojugular shunt, free 
water clearance and sodium excretion increased. After porta- 
caval shunt, free water clearance decreased and sodium reten- 
tion occurred. 

(Arch Surg 113:646-649, 1978) 


ho ascites in alcoholic liver disease is a most 
difficult problem to manage. Medical treatment, 
including abstinence from alcohol, low sodium diet, and 
potent diuretics and spironolactone, is often unsuccess- 
ful. Surgically, the side-to-side portacaval shunt^^" and 
the peritoneojugular shunt** have both been used to treat 
refractory ascites. One way to compare the effects on renal 
function in these two procedures is to study the free water 
clearance and sodium balance. These variables have been 
evaluated in patients with cirrhosis and ascites and in 
normal controls." Since the exact mechanism of ascites 
formation may vary, it may be more informative to 
compare these two procedures in the same patient. We 
studied a patient with alcoholic liver disease and refractory 
ascites who underwent both procedures. Since the peritone- 
ojugular shunt channels fluid volume in addition to sodium 
and albumin from the peritoneal cavity to the systemic 
circulation, we decided to study the effect of low sodium 
diet and intravenous infusions of albumin and saline 
solutions before peritoneojugular and after portasystemic 
shunt. 
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METHODS 


After informed consent, the patient was studied in the Clinical 
Studies Center of Albany Medical College (NY). All drug treat- 
ment was stopped one week before the study. The patient was 
given a 10-mEq sodium, 100-mEq potassium, 1,500-calorie diet 
with 1,400 ml of fluid each day. Daily weights, abdominal girth, 
and 24-hour urine specimens were obtained. All blood samples 
were drawn before breakfast without a tourniquet, with the 
patient in the supine position, after eight hours of bed rest. Serum 
and urine sodium levels were determined with the use of a 
standard flame photometer, and serum and urine osmolarity was 
obtained by freezing point depression. A 25% salt-poor albumin 
infusion (50 g) was given intravenously over two hours as a colloid 
load. Two liters of normal saline solution was infused intrave- 
nously at 500 ml/hr as a fluid and saline solution load. Net sodium 
balance in milliequivalents was calculated as the difference 
between sodium intake and urinary sodium excretion. Free water 
clearance was calculated as V-C,,,,, where V equals urinary flow in 
milliliters per minute and C,,, equals solute clearance. Solute 
clearance (C,.,,) was calculated as Ussm X V/Posm, where U,,,, and 
P,,,, represent urine and plasma osmolarities, respectively. 


REPORT OF A CASE 


The patient was a 38-year-old woman with diabetes and a six- 
year history of heavy alcohol consumption. Cirrhosis of the liver 
was documented by previous biopsy specimen. Ascites was first 
noted more than one year before she was admitted to Albany 
Medical Center Hospital (NY) [AMCH]. Sodium restriction and 
administration of spironolactone (Aldactone) and furosemide 
(Lasix) were the modes of treatment. This was somewhat 
successful until six months before her admission, when the ascites 
became tense and refractory to all medical therapy. 

Physical examination showed the woman had tense ascites, 
spider angiomata, parotid enlargement, and palmar erythema. 
The rest of the physical findings were within normal limits. 

Laboratory studies showed normochromic, normocytie anemia; 
hematocrit reading was 30%; hemoglobin level, 9.9 g/dl; partial 
thromboplastin time, 64.9 sec/39.4 sec control; and prothrombin 
time, 16.0 sec/12.5 sec control. Prothrombin time did not normalize 
with 10 mg of intravenous phytonadione (Aquamephyton). Results 
of liver function tests are given in Table 1. 

Two days after admission, upper gastrointestinal (GI) bleeding 
developed and then stopped spontaneously. Upper GI x-ray films 
and endoscopy showed esophageal varices but no active bleeding 
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site. Paracentesis of ascitic fluid showed a transudate with a 
protein content of 1.5 g/dl. The WBC count was 350/cu mm, 
predominantly mononuclear cells. A liver-spleen scan showed 
decreased homogenous uptake throughout the hepatic parenchyma 
with splenic enlargement. The ascites remained refractory to salt 
restriction and large doses of furosemide and aldosterone. The 
patient was transferred to the Clinical Studies Center of AMCH 
and received a 10-mEq sodium, 100-mEq potassium diet. After ten 
days, a colloid load of salt-poor albumin (50 g) was administered 
intravenously. Forty-eight hours later, a saline solution load 
followed by 40 mg of furosemide injected intravenously produced 
little diuresis. Because of poor response, a peritoneojugular shunt 
was inserted between the right upper abdominal quadrant and the 
right internal jugular vein. The patient had considerably increased 
diuresis accompanied by a decrease in body weight and abdominal 
girth (of 12 kg and 25 cm, respectively). She was discharged on a 
2-g sodium diet. 

Six weeks after the peritoneojugular shunt, the patient showed 
little evidence of ascites and was readmitted electively for follow- 
up study. She was given a 10-mEq sodium diet as before and the 
identical measurements were studied. Two weeks later, severe 
upper GI bleeding developed. Esophagoscopy disclosed bleeding 
esophageal varices. The peritoneojugular shunt was disconnected 
and removed and an emergency side-to-side portacaval H-graft 
shunt was performed. Operative findings included a functioning 
peritoneojugular shunt and about 1 liter of ascites. The patient's 
postoperative course was complicated by hepatic encephalopathy 
and coma, which cleared with a low protein diet, levodopa, and 
neomycin sulfate. Subsequently, she did well without medication 
while following a 2-g sodium diet. 

Fourteen weeks after portacaval shunt, the ascites had 
completely resolved and she was readmitted for elective follow-up 
study. She was again brought into metabolic balance on the 10- 
mEq sodium diet, and albumin and saline solution loads were 
again given and net sodium balance and free water clearance 
measured. 


Results 


The patient was studied three times during hospitaliza- 
tion: before peritoneojugular shunt, after peritoneojugular 
shunt but before portacaval shunt, and after portacaval 
shunt. Results are shown in the Figure. 

Albumin infusion before peritoneojugular shunt did not 
change net sodium balance, but free water clearance 
increased. The albumin effect was lost after 24 hours and 
the findings of free water clearance again became nega- 
tive. Sodium infusion before peritoneojugular shunt 
resulted in 66% retention of the infused sodium load after 
24 hours, and the findings of free water clearance 
remained the same. 

After peritoneojugular shunt, the findings of sodium 
balance became negative and remained negative without 
medication through the follow-up period two months later. 
The findings of free water clearance became very positive 
immediately after the peritoneojugular shunt but became 
negative in the follow-up period. The patient lost 12 kg or 
12% body weight and her abdominal girth decreased 25 em 
or 20% of control girth during this period. 

Fourteen weeks after portacaval shunt, the net sodium 
balance was near zero and the findings of free water 
clearance were considerably negative. Albumin infusion 
had no effect on sodium balance but improved the free 
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water clearance. Infusion of saline solution resulted in 


88.3% retention of the intravenous saline solution load 
after 24 hours and the findings of free water clearance 
remained negative. During this period, the patient lost 9 
kg or 11.9% body weight with little change in abdominal 
girth, which is due to loss of lean body mass. Results of 
tests of renal and hepatic functions are given in Tables 1 
and 2. 


COMMENT 
Patients with cirrhosis and ascites have impaired free 
water clearance and increased sodium retention." This 


patient's case presented a unique opportunity for compar- 
ison of peritoneojugular and side-to-side portacaval shunts 
with regard to free water clearance and net sodium bal- 
ance. However, the latter operation was major surgery and 
the postoperative studies had to be postponed until 14 
weeks later (instead of six weeks as in the case after the 
peritoneojugular shunt) when the patient’s body weight 
was stable. The portacaval shunt was performed primarily 
to stop bleeding esophageal varices rather than to control 
refractory ascites. 

Ideally, to test the free water clearance, the patient 
should be challenged with free water load. However, in 
patients with cirrhosis of the liver, the risk of hypona- 
tremia would be high. We, therefore, elected to do the 
opposite by putting the patient in a metabolic situation 
that promoted maximum negative findings of free water 
clearance, ie, 10-mEq sodium diet, before challenge with 
colloid (salt-poor albumin) and sodium loads. 

Initially, the findings of free water clearance were close 
to zero, which indicated that the patient was excreting 
isotonic urine (Figure). As expected, the findings of free 
water clearance became more negative after receiving the 
low sodium diet for several days. A colloid load with salt- 
poor albumin caused a transient increase in the positive 
findings of free water clearance, followed by several days 
of increase in renal concentrating ability as manifested by 
greater negative findings of free water clearance than 
previously. This change in negative findings of free water 
clearance may be due in part to increased renal perfusion 
following colloid infusion. The low sodium diet and colloid 
infusion had no net effect on sodium balance in this 
patient. Saline solution infusion, osmotically equivalent to 
the albumin infusion, similarly improved free water clear- 
ance by making the findings less negative. As expected, 
sodium excretion increased on that day. The most dramatic 
effect was seen immediately after peritoneojugular shunt 
when the findings of free water clearance became positive 
for many days. This was accompanied by an increase in net 
urinary sodium excretion, ie, negative sodium balance, for 
the same period of time. In the follow-up study six weeks 
later, however, results of the free water clearance had 
become negative, but close to zero. The results did not 
become more negative when the patient followed the low 
sodium balance diet, suggesting that sodium was available 
from other sources (probably through the peritoneojugular 
shunt). 

Fourteen weeks after the portacaval shunt, the findings 
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Table 1.—Test of Liver Function 


. Total Total 
Protime, * PTT,7 Albumin, Protein, SGOT, Bilirubin, Alkaline 


Sec /Control Sec /Control g/dl g/dl mU mg/dl Phosphatase, mU 
Before LeVeen shunt 16.0/12.5 64.9/39.4 2.6 5.9 51 3.1 148 
Follow-up LeVeen shunt 16.0/12.0 tra 3.8 8.7 26 1.6 83 
Before portacaval shunt 16.5/12.5 50.7/36.8 3.8 8.5 22 1.1 87 
After portacaval shunt 15.0/12.5 55.8/35.9 3.1 6.8 42. 2.0 175 


6 mo after portacaval 
shunt 15.0/11.5 Sis 3.5 7.6 24 0.5 106 


*Protime indicates prothrombin time. 
+PTT indicates partial thromboplastin time. 
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Table 2.—Tests of Renal Function 






Sodium Creatinine Creatinine Plasma 
Excretion, Excretion, Clearance, Creatinine, 
mEq/24hr  g/day mg/dl mg/dl 


Before LeVeen 
shunt 1.2 1.4 122 0.8 
After LeVeen 
shunt 148 1.0 117 0.7 
Follow-up LeVeen 
shunt 22 1.2 137 0.6 
2 1.4 1327? 0.7 





6 mo after 
portacaval shunt 





1 
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of free water clearance were predominantly negative, 
suggesting an improvement of renal concentrating ability. 
This is similar to the condition six weeks after peritoneo- 
jugular shunt. However, the 10-mEq sodium balance diet 
increased the free water clearance by making the findings 
less negative. In contrast, for the reason just mentioned, 
the same low sodium diet did not increase the free water 
clearance six weeks after the previous operation. Colloid 
load increased the renal capacity to make free water, ie, 
making the findings of free water clearance less negative. 
Again, the low sodium diet and albumin infusion had no 


effect on net sodium excretion. Four days later, saline 


solution infusion surprisingly decreased free water clear- 
ance. | 

Before the peritoneojugular shunt, both colloid and 
sodium load increased the renal ability to make free water, 
although the former may have been more effective. Both of 
these challenges, however, did not increase renal sodium 
excretion. In contrast, immediately after peritoneojugular 


shunt, therenal sodium excretion was greatly increased (as 
- shown by negative sodium balance), even though the effect 
on free water clearance was similar to colloid and sodium 


loads. There is no direct relationship between free water 


. Clearance and glomerular filtration rate as measured by 


the ratio of free water clearance-creatinine clearance, 
which indicates a dissociation between free water clear- 


~ ance and sedium balance. This suggests that the immediate 


effect of peritoneojugular shunt on renal sodium excretion 
may be due to factors other than the colloid or sodium 
loads. 

As evidenced in Tables 1 and 2, results of the hepatic and 
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renal function tests remained relatively unchanged E 


throughout the studies. The amount of ascites present 


a 


before each surgical procedure differed significantly, but ~ 
ascites is the result rather than the cause of underlying —— 
sodium retention and, therefore, should not affect postop- d 


erative studies. 

Hemodynamically, these two procedures are different 
and at least in this patient, the pattern of response to a low 
sodium balance diet and colloid and sodium loads was much | 
different postoperatively. Since this is a single case study, 
caution should be exercised in extrapolating these findings 
to others. Furthermore, the intervals after each operation 
were not really comparable. However, we believe the actual 
time interval may not be very critical since both studies 
were done at a time when the body weight of the patient 
had stabilized. The exact mechanism for ascites formation, 
sodium retention, and decreased free water clearance in 
patients with cirrhosis of the liver probably varies with 
each individual. This patient provided an opportunity for 
comparison of these two popular surgical procedures. The 
peritoneojugular shunt, at least for this patient, seemed to 
be more effective than portacaval shunt in inereasing free 
water clearance and sodium excretion. i 


This investigation was supported in part by grant HL-18624 from the 
National Heart, Lung and Blood Institute. 


Nonpropietary Names and Trademarks of Drugs 


Aldosterone—Aldocortin, Electrocortin. 
Levodopa—Bendopa, Bio-dopa, Dopar, Larodopa, Levopa/former- 
ly. 
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Editorial Comment 


Clinieal observation has shown that a functioning side-to-side 
portal-systemic shunt is effective in relieving ascites, whereas an 
end-to-side shunt is not. The reasons for this are speculative but 
may be related to hepatic sinusoidal decompression. Furthermore, 
it has been ebserved that sodium retention and hyperaldoste- 
ronism are reversed by a side-to-side shunt. The reinfusion of 
ascitic fluid has also been shown to improve sodium and water 
excretion, and the LeVeen peritoneovenous shunt is an efficient 
reinfusion technique. Accordingly, the observation that the peri- 
toneojugular shunt was more effective in promoting negative 
sodium balanee and in improving free water clearance than the 
portacaval shunt is interesting indeed. 
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The authors properly caution against extrapolating the results 
from this single patient to all patients with cirrhotie ascites who 
might have either one of these operations. Furthermore, the 
patency of the portacaval shunt was not documented and urinary 
sodium excretion of only 1.2 mEq/24 hr suggests that it may have 
thrombosed. Nonetheless, the peritoneojugular shunt is becoming 
increasingly popular in the surgical management of intractable 
ascites, and it is to be hoped that the fascinating information 
reported here will stimulate further studies to substantiate these 
findings. 

GARDNER W. SMITH, MD 
Baltimore 


Salt & Water Balance—Capone et al 649 


H | , 
haa^ _ 


is 
ree a ^x 
A i el pU Www OE 


T 


y 














Intraoperative Measurement 


of Common Duet Resistance 


Jacob Salomon, MD, David L. Roseman, MD 


e Biliary tract resistance was measured in 142 patients at the 
time of cholecystectomy, using a simple technique in which 
contrast media is infused through the cystic duct at a fixed flow 
rate. A sharp demarcation exists between the resistance of 
patients with normal and abnormal common bile ducts. A 
resistance of less than 2.5 units was found in only one patient 
with a common duct abnormality, and the test was improperly 
performed in that case. Two patients with normal common ducts 
had resistance values of greater than 2.5 units, for a false- 
positive rate of 1.63%. Overall, the technique gave accurate 
results in 97.9% of the cases studied. 

(Arch Surg 113:650-653, 1978) 


pproximately 500,000 cholecystectomies are performed 
annually in the United States, and during each 
operation the surgeon must decide whether or not to 
explore the common bile duct. This decision is frequently 
based on imprecise information. At present, most surgeons 
rely on such factors as a history of jaundice or pancreatitis, 
elevated levels of bilirubin or alkaline phosphatase or both, 
a dilated common bile duct, multiple small gallstones, or 
palpable stones or tumor in the extrahepatic biliary tree. 
On the basis of these "classic" criteria, common duct 
exploration is carried out in approximately 25% of patients 
undergoing cholecystectomy. Of these explorations, as 
many as two thirds may be negative for stones. The 
mortality of cholecystectomy is 0.2%, while that of common 
duct exploration is 1.276.*? Common duct exploration also 
inereases postoperative morbidity and generally the length 
of hospital stay. 
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In an effort to improve the accuracy of detecting 
common duct abnormalities, we have devised a new, rela- 
tively simple technique that measures the resistance to 
fluid flow in the common bile duct. A high correlation with 
common duct abnormalities was observed in the patients 
studied. 


SUBJECTS AND METHODS 


The preoperative medication for each patient included 10 mg of 
diazepam (Valium) and 0.4 mg of atropine sulfate. Morphine was 
not used because it is known to cause sphincter spasm.'^ The 
anesthesia induction was obtained using sodium pentothal and 
nitrous oxide, and enflurane (Ethrane) or fentanyl citrate (Subli- 
maze) were later used to achieve the deeper planes. 

The equipment required to measure biliary resistance (Table 1) 
is assembled as shown in Fig 1. 

Cholecystectomy was performed in the customary manner. 
During the cholecystectomy the scrub nurse fills the glass syringe 
with 25% diatrizoate (Hypaque) sodium and passes the syringe and 
stopcock out of the operative field. The syringe is then inserted 


Table 1.—List of Equipment* 









Item Supplier Model Number 

Pressure transducer Micron MP-15 
Instruments 

Pressure Amplifier Hewlett 8805C 
Packard 

Strip chart recorder Honeywell 1858 Visicorder 

Glass syringe Becton 2155 Luer-Lok 
Dickinson 

Plastic connecting tubing Sorenson P.K. 84 

Metal cannula V. Mueller HY12155 

Infusion pump Sage 355 
Instruments 





*Comparable equipment from other suppliers may be substituted. The 
most critical component is the infusion pump, which must deliver a smooth, 
continuous flow. 
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Fig 1.—Biliary resistance measurement equipment. 


into the infusion pump; the transducer, plastic tubing, and cannula 
are attached to the stopcock, and the system is flushed. 

The resistance in the plastice tubing and metal cannula are then 
measured, With the metal cannula lying in any convenient location 
on the sterile field, the amplifier is zeroed. The electric pump is 
energized and infusion at the rate of 10 ml/min is begun. The 
resulting pressure, which is due to the resistance in the tubing and 
cannula, is recorded. After the gallbladder has been removed, a 
clamp is placed at the distal end of the cystic duct and a small 
incision is made into the side of the cystic duct. The metal cannula 
is placed at the level of the common duct, and the amplifier is 
readjusted to zero. The cannula is then inserted into the cystic 
. duet, and secured with a 2-0 silk ligature; the tip of the cannula 
should lie within the common bile duct. Contrast solution is then 
infused into the common bile duct at the rate of 10 ml/min. The 
infusion is stopped after 60 seconds and an operative cholangio- 
gram is obtained. The infusion is then continued for an additional 
60 seconds and a second radiogram obtained. The cannula is then 
removed from the cystic duct, which is ligated in the usual 
manner. 

Resistance is caleulated in resistance units, defined as pressure 
(mm Hg)/flow (ml/min). Pressure due to resistance in the plastic 
tubing and cannula is subtracted from the total pressure measured 
during the common duct infusion, and the common duct resistance 
calculated. The formula for these calculations is as follows: 


P -TP 
CDR = —— 
F 


where CDR indicates common duct resistance; P, pressure devel- 
oped during infusion into common duct; TP, pressure developed 
due to flow through tubing and cannula; and F, infusion flow 
rate. 


RESULTS 


Cholangiography and resistance measurements were 
attempted in 152 consecutive patients undergoing chole- 
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Fig 2.—Distribution of patients according to biliary resistance. 
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Common Duct 
Resistance 
Patient Reason for Exploration Units* 


alkaline phosphatase value 


7 History of jaundice, elevated 2.2 
alkaline phosphatase value 


8 Elevated alkaline phosphatase value 2.0 


Q Elevated resistance measurement, ab- 3.5 
. normal cholangiogram—no dye in 
duodenum 


10 Elevated alkaline phosphatase value, 2.4 
false-positive cholangiogram 
11 Elevated alkaline phosphatase value 0.4 


12 False-positive cholangiogram, elevated 1.7 
alkaline phosphatase value 


















*Normal common duct resistance is less than 2.5 units. 


cystectomy. In eight patients the cystic duct was too 
narrow for cannula placement. One patient’s cholangio- 
gram disclosed an unexpectedly long (5 em) cystic duct; this 
patient’s elevated resistance was thought to be an artifact 
since the cannula did not lie in the common duct. Spasm 
associated with the use of fentanyl appeared in one case. 
This was easily recognized by recurring waves of up to 30 
resistance units. These ten patients were excluded from 
the study. 

In the 142 patients in whom the examination: was 
considered technically satisfactory, 122 had no evidence of 
common bile duct abnormality. The common duct 
resistance was less than 2.5 units in all but two of these 


Bis 


PU patients (Fig 2), a false-positive rate of 1.63%. 

E Thirty-two of the 142 patients (22.5%) were subjected to 
b common duct exploration. In 12 of these (37.5%), no abnor- 
i. mality was present (Table 2). Eleven of these 12 patients 


had normal resistance measurements. One patient had a 
falsely elevated resistance value plus an abnormal cholan- 
giogram and underwent a negative common duct explora- 
tion. The other patient with a falsely elevated resistance 
value did not undergo a common duct exploration. 

Twenty patients had common bile duct abnormalities 
confirmed at the time of cholecystectomy. Fifteen of these 
had common duet stones, three had biopsy-proved ampul- 
lary fibrosis, one had ampullary adenocarcinoma, and one 
had "sludge." The average resistance value in these 
patients was 4.78 units, and all but one had resistance 
M values greater than 2.5 units (Fig 2). The single false- 
E, negative test was in a patient in whom the test was 
E improperly performed; infusion had been continued for 
A only 15 instead of 60 seconds. This patient had an abnormal 
| cholangiogram, and common duct exploration demon- 
strated small amounts of "sludge." The overall error rate 
for the resistance measurement was 3/142 (2.1%). 

In contrast, operative cholangiograms were inaccurate 


! x ats YA 
- è - 


UA 
> 


ZFA, 


MORTC AE a a 


652 Arch Surg—Vol 113, May 1978 








Table 3.—False-Positive Cholangiograms 





Common Duct 












Case/Age, Resistance 
yr/Sex Cholangiogram Findings Units* 
2 74/F 3-mm filling defect, dye in duodenum 2.4 
427/F 2-mm filling defect, dye in duodenum 1.6 


1.4 


560/F  2-mm filling defect, dye in duodenum 





*Normal common duct resistance is less than 2.5 units. 


Table 4.—False-Negative Cholangiograms 


i Common Duct 
Case/Age, Resistance 
yr/Sex Operative Findings Units* 


135/F Several 2-mm stones in common duct 4.0 
258/M Single 2-mm stones in common duct 4.8 : 


3 49/F Several 3- and 4-mm stones in common 2.9 
duct 


Sludge in common duct 4.5 
1- 2-mm stones in common duct 3.0 


4 62/F 
5 55/M 





*Normal common duct resistance is less than 2.5 units 


in 10/142 (7.0%). There were five false-positives and five 
false-negatives, all of the latter occurring in patients with 
common duct stones (Tables 3 and 4). Serum alkaline 
phosphatase determination performed on the day prior to 
surgery was inaccurate in 33/142 (23.2%) cases, being false- 
positive in 29 and false-negative in four. 

Ten other patients in this series had classical criteria for 
common duct exploration, including preoperative histories 
of jaundice or enzyme value elevations or both. Each of 
these patients had normal resistance measurements, none 
were explored, and none have demonstrated evidence of 
retained common duct stones. The normal resistance 
measurements in these patients helped avoid unnecessary 
common duct exploration. 

There were no deaths in the series and no morbidity 
attributable to the measurement of common duet 
resistance. 


COMMENT 


The determination of the status of the extrahepatic 
biliary tree is a major responsibility during the perform- 
ance of cholecystectomy. Common duct exploration results 
in a five-fold to tenfold increase in operative mortality*** 
and a substantial increase in morbidity.** All reasonable 
means should be employed to avoid inappropriate common 
duet exploration or nonexploration of the diseased common 
duet. | 

While the desirability of accuracy in determining the 
presence of common duct disease and avoiding unneces- 
sary exploration is obvious, the fact remains that surgeons 
fall far short of that goal. The 22.5% exploration rate 
reported herein compares favorably to that in other 
series,'?^ as does our 37.5% negative exploration rate.” The 
publie health aspect of this problem is impressive; 
according to the above statistics, 42,187 patients yearly are 
subject to the additional morbidity, mortality, and hospital 
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costs of unnecessary eommon duct exploration (500,000 
cholecystectomies per year x .225 x .375). 

Routine operative cholangiography is helpful in deter- 
mining the status of the common bile duct. In our series, 
this technique produced inaccurate results in 7% of 
patients, which is consistent with the 5% to 10% failure rate 
reported by others.*** Operative cholangiograms per- 


formed using portable x-ray equipment are often of 


marginal technical quality, and the expense of installing 
permanent equipment results in a per-test cost that is 
difficult to justify. Inherent defects in this procedure 
include the inability to detect small stones and the diffi- 
culty in radiographically demonstrating disease of the 
sphincter of Oddi. 

Commen duct manometry has been employed for many 
years in Europe, and is used in some centers in this 
country. This test is performed by infusing contrast solu- 
. tion into the common bile duct via a cystic duct cannula, 
while measuring pressure using a modified water manom- 
eter known as the Caroli apparatus.'"" The pressure 


Studies are performed during cholangiography, adding 


little to operative time. Measuring pressure alone produces 
an accuracy of 95.5%, and flow plus pressure an accuracy of 
- 99.195. 

It is not clear why this technique has failed to be more 
widely utilized. The fact that the equipment, while inex- 
pensive, is rather cumbersome may have been a deterrent. 
A theoretic objection is that the technique does not fix 
either pressure or flow, but attempts to measure both 
variables separately. 

We believe (or contend) that the most important hydro- 
dynamic variable is resistance, and that this is most readily 
measured by fixing flow, measuring pressure, and calcu- 
lating resistance according to the formula previously 
presented. The equipment necessary to measure biliary 
resistance is inexpensive compared to that required for 
sophisticated cholangiography. The test requires less time 
than cholangiography if performed alone, and adds essen- 
tially no additional time to that ordinarily required by 
cholangiography. The test provides a permanent record of 
biliary hydrodynamies of potential benefit to both patient 
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and physician. The stability of modern electronic equip- 
ment allows biliary resistance to be determined by persons 
with no prior knowledge of electronics. 


CONCLUSIONS 


The measurement of biliary tract resistance is a logical 
approach to the diagnosis of common bile duct disease. The 
result of its use in 142 patients, where a 97.9% accuracy rate 
was demonstrated, is encouraging. The combination of 
resistance measurements and operative cholangiograms 
makes it extremely unlikely to overlook common duct 
abnormalities at the time of surgery. The use of this 
technique should also result in the reduction of unneces- 
sary common bile duct exploration, with an associated 
decrease in operative morbidity and mortality. We believe 
that if further evaluation confirms the results observed to 
date, the measurement of biliary tract resistance should be 
a routine adjunct to cholecystectomy. 
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Without Cannulation 





Renal Perfusion Preservation 


Prevention of Posttransplantation Renal Artery Stenosis 


Maj David D. Oakes, MC, USA; Col Everett K. Spees, Jr, MC, USA; 
Lt Col Jimmy A. Light, MC, USA; Lt Col M. Wayne Flye, MC, USA 


e Cadaver kidneys were preserved by a technique that uses 
hypothermic pulsatile perfusion without cannulation of the renal 
arteries. This avoids the mechanical trauma that is inevitably 
associated with cannulation and preserves a maximum of 
untraumatized arterial tissue. Cannulation injury is thus elimi- 
nated as a potential cause of renal artery stenosis. Revasculari- 
zation is simplified, especially when multiple renal arteries are 
attached to a cuff of aorta. 

(Arch Surg 113:654-655, 1978) 


enal artery stenosis is well documented as a cause of 
hypertension after renal transplantation.' Stenosis 
occurring at the site of anastomosis is probably the result 
of faulty suture technique.** Even when the anastomosis is 
widely patent, however, the renal artery may become 
stenotic distally.*** When kidneys are preserved by hypo- 
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LIGATURES 
ÁN RENAL ARTERY 


\ 


AREA OF POTENTIAL 
DAMAGE 


Fig 1.—Cannulation of renal artery ex- 
poses intima of vessel to mechanical 
damage not only at site of ligature but also 
at any point of potential contact with 
cannula tip. 


CANNULA’ 
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thermic pulsatile perfusion, direct cannulation with tying 
or snaring of the proximal portion of the renal artery 
produces a mechanical injury that will predispose to post- 
anastomotic stenosis if the damaged segment is not 
excised.'’-’ Potential trauma to the vessel extends at least 
to the tip of the cannula (Fig 1). Excision of this part of the 
artery may greatly complicate revascularization, especially 
if the renal artery is short or undergoes early bifurca- 
tion.” 

The likelihood of anastomotic stenosis increases if 
multiple small renal arteries must be joined together or 
attached separately to the iliac arteries.'" When multiple 
renal arteries are present, it is preferable to leave them 
attached to a cuff of aorta and anastomose the latter to the 
side of the external iliac artery.'' If such a kidney is to be 
preserved by hypothermic pulsatile perfusion, a separate 
cannula is usually introduced into each artery. One must 
then either ignore the cannulation injuries or abandon the 
aortic cuff and perform multiple arterial anastomoses. 
Either approach is predisposed to later renal artery steno- 
sis. 

We describe a technique that allows hypothermic pulsa- 
tile perfusion of cadaver kidneys without cannulation of 
the renal arteries. This preserves a maximum of untrauma- 
tized arterial tissue for use in subsequent revasculariza- 
tion, thus completely avoiding cannulation damage and its 
sequelae. 


AORTA ^^ 


T 
~~ CANNULA 


Fig 2.—Unless they must be separated for 
shipment to different institutions; kidneys 
removed en bloc. 
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Fig 3.—Direct cannulation can also be avoided by leaving renal 
artery or arteries attached to a cuff of adjacent aorta. This cuff is 
then anastomosed to side of vascular prosthesis into which 
perfusion cannula has been inserted. 


Fig 4.—In some cases it may be possible to 
divide aorta diagonally and to perfuse 
each kidney through its respective aortic 
segment. 


Fig 5.—If no aortic cuff is avail- 
able, kidney can still be perfused 
without direct cannulation by 
anastomosing renal artery to 
segment of vascular prosthesis. 
Only tissue involved in suture 
line will be traumatized by this 
technique. 
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TECHNIQUE 


Cadaver kidneys should be harvested by an en bloc technique, 
removing several centimeters of the abdominal aorta with the 
renal arteries attached. All lumbar arteries must be carefully 
secured. One end of the aorta is then clamped or ligated. The other 
end is cannulated and the kidneys flushed with an appropriate iced 
preservation solution. If both kidneys are to be used by the same 
institution, hypothermic pulsatile perfusion can be performed 
through the same aortic cannula (Fig 2). If the kidneys must be 
separated, one should be removed so as to preserve the entire renal 
artery together with a cuff of adjacent aorta. 

The defect in the aorta is closed with running vascular suture, 
and perfusion of the remaining kidney is continued via the aortic 
cannula (Fig 3, left). The kidney that has been removed is perfused 
by anastomosing the aortic cuff to a short segment of vascular 
prosthesis (Fig 3, right). Although a woven Teflon graft is 
acceptable, it is easier to achieve a leak-free anastomosis using a 
modified bovine arterial heterograft. Alternatively, if the aorta is 
large enough and if a sufficient amount of suprarenal aorta has 
been removed, it may be possible to divide the specimen diagonal- 
ly, close both sides of this incision with vascular sutures, and 
perfuse each kidney through its respective aortic segment (Fig 4). 
If the kidney has been harvested without a cuff of aorta, the renal 
artery is anastomosed end-to-side to the vascular prosthesis (Fig 
5). At the time of transplantation, one must excise only that 
portion of the donor artery that was involved in the suture line. 


COMMENT 


This technique allows satisfactory kidney preservation 


by hypothermic pulsatile perfusion without cannulation of 
the renal arteries. This completely eliminates cannulation 
injury as a cause of later renal artery stenosis. It simplifies 
end-to-end anastomoses by providing the surgeon with a 
maximum of untraumatized arterial tissue. It facilitates 
end-to-side anastomoses by preserving useable aortic 
cuffs. We recommend that cannulation of renal arteries be 
avoided, especially when multiple arteries are present or 
when the main artery is short or undergoes early bifurca- 
tion. 


References 


1. Doyle TJ, McGregor WR, Fox PS, et al: Homotransplant renal artery 
stenosis. Surgery 77:53-60, 1975. 

2. Lacombe M: Arterial stenosis complicating renal allotransplantation in 
man. Ann Surg 181:283-288, 1975. 

3. Newton WT, Keltner RM Jr, Shankel SW: Acquired renovascular 
hypertension in a patient with renal allotransplantation. Am J Surg 
113:292-294, 1967. 

4. Simmons RL, Tallent MB, Kjellstrand CM, et al: Renal allograft 
rejection simulated by arterial stenosis. Surgery 68:800-804, 1970. 

5. Goldman MH, Tilney NL, Vineyard GC, et al: A 20-year survey of 
arterial complications of renal transplantation. Surg Gynecol Obstet 141:758- 
760, 1975. 

6. Lee HM, Linehan D, Pierce J, et al: Renal artery stenosis and 
gastrointestinal hemorrhage in human renal transplantation. Transplant 
Proc 4:681-683, 1972. 

7. Smellie WAB, Vinik M, Hume D: Angiographic investigation of 
hypertension complicating human renal transplantation. Surg Gynecol 
Obstet 128:963-968, 1969. 

8. Kauffman HM, Sampson D, Fox PS, et al: Prevention of transplant 
renal artery stenosis. Surgery 81:161-167, 1977. 

9. Margules RM, Belzer FO, Kountz, SL: Surgical correction of renovas- 
cular hypertension following renal allotransplantation. Arch Surg 106:13-16, 
1973. 

10. Nerstrom B, Ladefoged J, Lund FL: Vascular complications in 155 
consecutive kidney transplantations. Scand J Urol Nephrol 6(suppl 15):65- 
74, 1972. 

ll. Belzer FO, Schweizer RT, Kountz, SL: Management of multiple 
vessels in renal transplantation. Transplant Proc 4:639-644, 1972. 


Renal Perfusion—Oakes et al 655 








a ee 


n 
' 





4 


et T» S TREE TERN S p 








(we? s&* Other antip; 









An initial loading dose of 1to 2 Gm. 

of Keflin may be given regardless 
of the patient's renal status. 

Fatients with impaired renal 
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In the immunosuppressed patient, 
usual clinical signs and symptoms 
of infection may be missing or 

not clear. Hence, diagnosis and 
initiation of proper therapy 
become most urgent. 
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Please see opposite page for 
summary of prescribing information. 
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In serious skin and soft-tissue infections * 
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As you know, skin and soft-tissue infections * Including 
peritonitis, may progress with alarming rapidity in patients 
with impaired host defenses...even to the point of becoming 
irreversible. Keflin can often be useful before the infection 
becomes irreversible...exactly when it is most needed. 

Eleven years after its introduction, Keflin continues to be 
effective against most strains of gram-positive and gram- 
negative organisms commonly implicated in serious skin 
and soft-tissue infections* Therefore, when you suspect that 
the pathogen involved is one of the susceptible Organisms 
for which the drug is indicated in skin and soft-tissue 
infections* you may begin therapy with Keflin even while 
results of susceptibility studies are pending...and thus save 
precious hours for the patient. Keflin may be administered 
to infants and to patients with reduced renal function. 

Keflin should be given cautiously to penicillin-sensitive 
patients. 

It is contraindicated in persons who have shown hyper- 
sensitivity to cephalosporin antibiotics. 


* Skin and soft-tissue infections. including peritonitis, caused by susceptible strains 
of staphylococci (both penicillinase and nonpenicillinase-producing), group A 
beta-hemolytic streptococci, Esch. coli, Pr. mirabilis. and Klebsiella 


E _® 
mM- 
in 100-ml. ampoule 


cephalothin sodium 
Neutral 


for Injection 


"Equivalent to cephalothin 





Brief Summary. 
Consult the package literature for 
prescribing information. 
Indications: Keflin* (cephalothin sodium, 
Lilly), Neutral. for Injection, is indicated for the 
treatment of serious infections caused by 
susceptible strains of the designated micro- 
organisms in the diseases listed below: 

Skin and soft-tissue infections, including 


peritonitis, caused by staphylococci (peni- 
cillinase and nonpenicillinase-producing), 


group A beta-hemolytic streptococci, 

Escherichia coli, Proteus mirabilis, and 

Klebsiella 

Bone and joint infections caused by 

staphylococci (penicillinase and 

nonpenicillinase-producing) 
Contraindication: Previous hypersensitivity 
to cephalosporins. 
Warnings: BEFORE CEPHALOTHIN 
THERAPY IS INSTITUTED, CAREFUL 
INQUIRY SHOULD BE MADE CONCERN- 
ING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEPHALOSPORINS AND 
PENICILLIN. CEPHALOSPORIN C 
DERIVATIVES SHOULD BE GIVEN 
CAUTIOUSLY TO PENICILLIN-SENSITIVE 
PATIENTS. 

SERIOUS ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE EPINEPHRINE 
AND OTHER EMERGENCY MEASURES 

There is some evidence of partial cross- 
allergenicity of the penicillins and the 
cephalosporins. Severe anaphylactoid 
reactions have been reported with both drugs 

Patients with allergy and hypersensitivity 
should receive antibiotics cautiously and 
only when necessary 

Usage in Pregnancy — Safety for use during 
pregnancy has not been established. 
Precautions: Patients should be followed 
carefully to detect any side-effects or drug 
idiosyncrasy. If an allergic reaction occurs, 
discontinue the drug and treat the patient with 
usual agents. 

Although alteration in kidney function is 
rare, evaluation of renal status is recom- 
mended. Patients with impaired renal func- 
tion should be placed on a reduced dosage 
schedule to prevent excessive serum con- 
centrations. Consult prescribing information. 

If thrombophlebitis or superinfection 
occurs, take appropriate measures. A false- 
positive reaction for glucose in the urine has 
been observed with some tests but not with 
Tes-Tape" (urine sugar analysis paper, Lilly) 
Adverse Reactions: Maculopapular rash, 
urticaria, pain, induration, tenderness, eleva- 
tion of temperature, reactions resembling 
serum sickness, anaphylaxis, eosinophilia, 
drug fever, neutropenia, thrombocytopenia, 
hemolytic anemia, thrombophlebitis, transient 
rise in SGOT and alkaline phosphatase. rise 
in BUN, decreased creatinine clearance, and 
a positive direct Coombs test have been 
reported (1114758) 


Additional information available to the 
profession on request 
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Indianapolis, Indiana 46206 
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Calendar of Events 


1978 


May 


American Association for Thoracic Surgery, 
Hyatt Regency, New Orleans, May 8-10. Exec 
Sec: W. T. Maloney, 6 Beacon St, Boston, MA 
02108. 

Ohio Chapter, American College of Surgeons, 
Park Plaza Hotel, Cleveland, May 12-13. Sec 
Robert K. Finley, Jr, MD, 31 Wyoming St, 
Dayton, OH 45409. 

American Association of Clinical Urologists, 
Washington Hilton, Washington, DC, May 19- 
20. Contact: B. H. Farber, Jr, 2017 Walnut St, 
Philadelphia, PA 19103. 

European Society for Surgical Research 13th 
Congress, Helsinki, May 21-24. Contact: Con- 
gress Secretariat, Congress Dept Travel 
Experts Ltd, Box 722 00101, Helsinki 10 
Finland. 

Society for Surgery of the Alimentary Tract, Las 

` Vegas, May 23-24. Sec: Larry C. Carey, MD, 
Ohio State University, 410 W 10th Ave, Colum- 
bus, OH 43210. 

American Society for Gastrointestinal Endos- 
copy, May 24, MGM Grand Hotel, Las Vegas. 
Contact: Charles B. Slack, Inc, 6900 Grove Rd, 
Thorofare, NJ 08086. 

American Society for Head and Neck Surgery, 
Toronto, May 28-31. Sec: J. C. Goldstein, MD, 
Albany Medical College, Albany, NY 12208. 


June 


Fifth Annual Wildwater Surgical Conference, 
June 3, West Virginia University Medical 
Center, Charleston, WVA. Contact: Bert Brad- 
ford, MD, 3200 MacCorkle Ave SE, Charleston, 
WVA 25304. 

American Society of Colon and Rectal Sur- 
geons, Town & Country Hotel, San Diego, 
June 11-15. Contact: Ms H. Gibson, 320 W 
Lafayette, Detroit, MI 48226. 

International Cardiovascular Society, Los An- 
geles, June 23-24. Sec: William J. Fry, MD, 
5323 Harry Hines Blvd, Dallas, TX 75235. 

Society for Vascular Surgery, Los Angeles, June 
22-23. Sec: Russell M. Nelson, 325 Eighth Ave, 
Salt Lake City, UT 84103. 
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American Medical Association Annual Meeting, 
St Louis, June 17-22. 

Fifth International Congress on Burn Injuries, 
Stockholm, June 18-23. Contact: RESO, Klara 
Norra Kyrkogatan 31, S-105, 24 Stockholm, 
Sweden. 

American Orthopedic Association, Hot Springs, 
Ark, June 26-29. Contact: Richard E. King, 
Secretary, 430 N Michigan Ave, Chicago, IL 
60611. 


July 


XII! World Congress on Diseases of the Chest, 
Kyoto, Japan, July 2-7. Contact: Alfred Soffer, 
MD, Executive Director, American College of 
Chest Physicians, 911 Busse Hwy, Park Ridge, 
IL 60068. 


September 


European-American Symposium on Venous 
Diseases, Zurich, Switzerland, Sept 4-8. Con- 
tact: Miss Vivian Delaney, Group Sales Depart- 
ment, American Express Co, 65 Broadway, 
New York, NY 10006. 

American Association for the Surgery of Trau- 
ma, Sept 14-16, Incline Village, Nev. Sec John 
Boswick, Jr, MD, University of Colorado, 4200 
E Ninth Ave, Denver, CO 80282. 

New England Surgical Society, Sept 28-30, 
Dixville Notch, NH. Sec John Braasch, MD, 6 
Beacon St, Suite 620, Boston, MA 02108. 


October 


Clinical Orthopedic Society, Detroit, Oct 4-6. 
Sec-Treas: E. W. Johnson, Jr, MD, 200 First St, 
Rochester, MN 55901. 

Fifth International Congress of International 
Microsurgical Society, Beethoven-Hall, Bonn 
Germany, Oct 4-7. Congress Secretariat: Dr A. 
Holst, Chirugische Universitatsklinik, 5300 
Bonn-Venusberg, Germany. 

American Urological Association, Oct 15-18, 
White Sulphur Springs, WVa. Contact: AUA, 
55 N Maple Ave, PO Box 643, Ridgewood, NJ 
07451. 

Congress of Neurological Surgeons Annual 
Meeting, Oct 16-20, Washington, DC. Contact: 
D. L. Kelly, MD, Bowman Gray School of 
Medicine, Winston-Salem, NC 27103. 


American College of Surgeons Clinical Con- 
gress, San Francisco, Oct 16-20. Contact: 
Edwin W. Gerish, MD, ACS Office, 55 E Erie St, 
Chicago, IL 60611. 

American Society of Anesthesiologists Annual 
Meeting, Chicago, Oct 21-25. Contact: F. W. 
Connell, Admin Asst, ASA, 515 Busse Hwy, 
Park Ridge, IL 60068. 

American College of Chest Physicians Annual 
Meeting, Washington, DC, Oct 28-Nov 1. 
Contact: ACCP, PO Box 93725, Chicago, IL 
60670. 


November 


American Association for Hand Surgery, Nov 3- 
5, Diplomat Hotel, Hollywood, FL. Program 
Chairman, Garry S. Brody, MD, 11411 Brook- 
shire Ave, Downey, CA 90241. 

American Society of Plastic and Reconstructive 
Surgeons, Diplomat Hotel, Hollywood, Fla, 
Nov 5-10. 

Western Surgical Association, Phoenix, Nov 12- 
15. Sec: Paul E. Hodgson, MD, University of 
Nebraska Medical Center, Omaha, NE 68105. 

Association for Academic Surgery, Bond Court 
Hotel, Cleveland, Nov 12-15. Sec-Treas: E. M. 
Copeland Ill, MD, University of Texas Medical 
School, Houston, TX 77030. 


December 


American Medical Association Winter Scientific 
Meeting, Las Vegas, Dec 7-10. 


1979 


January 


Society of Thoracic Surgeons, Jan 15-17, Phoe- 
nix. Sec Thomas D. Bartley, MD, 111 E Wacker 
Dr, Chicago, IL 60601. 

Southern California Chapter, American College 
of Surgeons, Marriott Hotel, Newport Beach, 
Calif, Jan 19-21. Sec Leon Morgenstern, MD, 
8700 Beverly Blvd, Los Angeles, CA 90048. 


February 
Society of University Surgeons, Feb 15-17, Salt 
Lake City. Sec William Curreri, MD, NY Hospi- 


tal-Cornell Medical Center, 525 E 68 St, New 
York, NY 10021. 


Calendar of Events 


ANTISEPTIC 
SECURITY 


in scrubbing and 
prepping 


For surgeons, nurses and patients 
the prompt, broad-spectrum action 
of BETADINE Microbicides 
provides topical antiseptic security. 


BETADINE Surgical Scrub, for 
scrubbing by the surgical team and 
for optimal skin degerming in 
prepping the patient... promptly 
achieves full microbicidal effect with 
each usage...(inthe rareinstance 
of local irritation or sensitivity, 
discontinue use in the individual). 


BETADINE Solution or BETADINE 
Aerosol Spray, to enhance antisepsis 

in prepping after initial use of 
BETADINE Surgical Scrub. BETADINE 
Solution and BETADINE Aerosol Spray 
are film-forming...active inthe presence 
of blood, pus and serum...help 
maintain postoperative antisepsis when 
applied to incisions. 








Purdue Frederick 


© COPYRIGHT 1975, THE PURDUE FREDERICK COMPANY 


BETADINE 
Microbicides 


Foremost documented ART» o» 
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broad-spectrum | 

topical microbicides 














Correspondence and Brief Communications 


The Editor will be pleased to receive letters that pertain to material published in 
the ARCHIVES and brief communications concerning other matters of interest to 
its readers. Such contributions should be 250 words or less, typewritten, double- 
spaced. No more than two references are permitted and illustrations or tables 
are accepted only when essential to the message. Readers are advised that in 
view of The Copyright Revision Act of 1976, all material submitted for 
publication must contain on the transmittal letter the following language: "The 
person(s) undersigned hereby transfers, assigns, or otherwise conveys all 
copyright ownership to the AMA in the event that such work is published by the 


AMA.” 


Narrowed Lumen of a Javid Shunt 
Due to Autoclave Sterilization 


The indications for the use of an 
internal carotid shunt during carotid 
endarterectomy vary from routine’ to 
specially selected «cases based on 
internal carotid back pressure and/or 
the existence of a neurological deficit 
prior to the operation.? At the San 
Francisco Veterans Administration 
Hospital, we currently recommend the 
use of an internal carotid shunt in 
both patients with an internal carotid 
artery back pressure less than 25 mm 
Hg and in patients with a neurological 
deficit prior to operation. We use a 
commercially made Javid-type shunt 
(1852 USCI DABIB7954). The 
manufacturer recommends that this 
shunt be gas sterilized (ethylene 
oxide). Because of both the recent 
unavailability of the shunt from the 
manufacturer and a considerable 
increase in patient load, we have 
steam autoclaved our shunts, since gas 
sterilization and airation require 72 
hours. During a recent operation, in 
which an internal carotid shunt was 
used for a back pressure of 18 mm Hg, 
we noted both a brown discoloration 
of the shunt and a "bubble" like defect 
in the common carotid portion of the 
shunt (Fig 1). After shunt removal 
and completion of the operation, 
closer examination of the shunt 
revealed that this bubble had 
expanded  intraluminally, causing 
approximately a 75% occlusion of the 
lumen of the shunt (Fig 2). 

We have subsequently noticed that 
several of our new internal carotid 
shunts have this bubble defect located 
in the wall of the shunt on the common 
carotid portion of the shunt. 

This report is a caution not to 
autoclave Javid shunts. In addition, if 
it becomes necessary to steam 
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Fig 1.—Common carotid portion of internal 
carotid shunt showing lateral view of 
“bubble” defect. 


lumen 





Fig 2.—Camera view looking down into 
portion of shunt seen in Fig 1, 
demonstrating substantial lumenal 
stenosis. 


autoclave such a shunt, it should be 
carefully examined before use to 
ensure the presence of an adequate 
lumen. 
JAMES MALONE, MD 
JERRY GOLDSTONE, MD 
San Francisco 


l. Thompson JE, Talkington CM: Carotid 
endarterectomy. Ann Surg 184:1-15, 19776. 

2. Hays RJ, Levinson SA, Wylie EJ: 
Intraoperative measurement of carotid back 
pressure as a guide to operative management for 
carotid endarterectomy. Surgery  72:953-960, 
1972. 

3. Moore WS, Yee JM, Hall AD: Collateral 
cerebral blood pressure: An index of tolerance to 
temporary carotid occlusion. Arch Surg 106:520- 
523, 1973. 
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Your ACMI fiberoptic endoscope, or 
Cystoscope, is useful only when it is in 
your hands and at peak performance. 
Occasionally all instruments require ser- 
vicing or repair in spite of famous ACMI 
built-in durability from features like rack 
and pinion control and other rugged 
components. When you choose a scope, 
it is important to consider the service 
Capability of its maker. ACMI is the aria- 
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therapeutic instruments. Every facility in 
our factory and our elaborate testing lab- 
oratories is available when your instru- 
ment needs service. Additional Service 
centers are located near you to expedite 
service. There's nothing new about a 
company recognizing the importance of 
a service department. But at ACMI, it's 
our president's favorite. So you can be 
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American Cystoscope Makers. Inc. 
300 Stillwater Avenue. 
Stamford, Ct 06902. 
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COLACE prevents hard, dry stools common to constipation . . . 
7" and does it without laxative stimulation. COLACE assists 
peristalsis by simply letting intestinal water permeate stools. 
COLACE helps to prevent painful straining at stool — particularly 
Amportant in patients with delicate anorectal disorders. 

Safe and non-habit forming . . . COLACE, the simple water way 
to ease constipation from infancy to old age. 


Simple drops of water 
help make COLACE 
the most widely used 
stool softener. « 


diocty! sodium sulfosuccinate 


Mead [oim 


PHARMACEUTICAL DIVISION 








IN 
PSYCHIC TENSION 
AND ANXIETY 


A 
COMPATIBILITY 
PROFILE THATS 
REASSURING... 


that makes Valium (diazepam) a 
truly prudent, practical choice to re- 
lieve anxiety in patients taking other 
medications. 

Valium fits well into most therapeu- 
tic regimens because of its prompt 
dissolution and complete absorption 
from the G.I. tract. Even in ulcer pa- 
tients taking antacids, the total dose 
of Valium is almost always available 
to produce the antianxiety response 
you've come to trust. 

Another treatment advantage of 
Valium is its safety record. Well 
tolerated by most patients, Valium 
rarely causes side reactions more 
serious than drowsiness, fatigue or 
ataxia. As with all CNS-acting 
agents, patients should, of course, 
be cautioned against driving or the 
simultaneous ingestion of alcohol. 
Periodic reassessment of therapy is 
also recommended. 








THE RAPID 
PATIENT RESPONSE 
YOU KNOW. 
WANT AND TRUST 





diazepam) 


C mg, 5mg,lOmg scored tablets 





Before prescribing, please see summary of product information on following page. 
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VALU Mcczcnom 


Before prescribing, please consult complete 
product information, a summary of which follows: 

Indications: Tension and anxiety states; somat- 
ic complaints which are concomitants of emotional 
factors; psychoneurotic states manifested by ten- 
sion, anxiety, apprehension, fatigue, depressive 
symptoms or agitation; symptomatic relief of acute 
agitation, tremor, delirium tremens and hallucinosis 
due to acute alcohol withdrawal; adjunctively in 
skeletal muscle spasm due to reflex spasm to local 
pathology; spasticity. caused by upper motor neuron 
disorders; athetosis; stiff-man syndrome; convulsive 
disorders (not for sole therapy). 

The effectiveness of Valium (diazepam) in 
long-term use, that is, more than 4 months, has not 
been assessed by systematic clinical studies. The 
physician should periodically reassess the useful- 
ness of the drug for the individual patient. 

Contraindicated: Known hypersensitivity to the 
drug. Children under 6 months of age. Acute nar- 
row angle glaucoma; may be used in patients with 
open angle glaucoma who are receiving appropriate 


waka 
rnings: Not of value in psychotic patients. 
Caution against hazardous occupations requiring 
complete mental alertness. When used adjunctively 
in convulsive disorders, possibility of increase in 
frequency and/or severity of grand mal seizures 
may require increased dosage of standard anticon- 
vulsant medication; abrupt withdrawal may be 
associated with temporary increase in frequency 
and/or severity of seizures. Advise against simulta- 
neous ingestion of alcohol and other CNS de- 
pressants. Withdrawal symptoms (similar to those 
with barbiturates and alcohol) have occurred follow- 
ing abrupt discontinuance (convulsions, tremor, ab- 
dominal and muscle cramps, vomiting and sweat- 
ing). Keep addiction-prone individuals under careful 
surveillance because of their predisposition to 
habituation and dependence. 

Usage in Pregnancy: Use of minor tran- 

quilizers during first trimester should al- 

most always be avoided because of in- 

creased risk of congenital malformations 
as pe. rr in several studies. Consider 
possibility of pregnancy when instituting 
therapy; advise patients to discuss therapy 

if they intend to or do become pregnant. 

Precautions: |f combined with other 
psychotropics or anticonvulsants, consider carefully 
pharmacology of agents employed; drugs such as 
phenothiazines, narcotics, barbiturates, MAO in- 
hibitors and other antidepressants may potentiate 
its action. Usual precautions indicated in patients 
severely depressed, or with latent depression, or 
with suicidal tendencies. Observe usual precautions 
in impaired renal or hepatic function. Limit dosage 
to smallest effective amount in elderly and debili- 
tated to preclude ataxia or oversedation. 

Side Effects: Drowsiness, confusion, diplopia, 
hypotension, changes in libido, nausea, fatigue, de- 
pression, dysarthria, jaundice, skin rash, ataxia, 
constipation, headache, incontinence, changes in 
salivation, slurred speech, tremor, vertigo, urinary 
retention, blurred vision. Paradoxical reactions such 
as acute hyperexcited states, anxiety, hallucinations, 
increased muscle spasticity, insomnia, rage, sleep 
disturbances, stimulation have been reported; 
should these occur, discontinue drug. Isolated re- 
ports of neutropenia, jaundice; periodic blood 
counts and liver function tests advisable during 
long-term therapy. 

: Individualize for maximum beneficial 
effect. Adults: Tension, anxiety and psychoneurotic 
states, 2 to 10 mg b.i.d. to q.i.d.; alcoholism, 10 mg 
t.i.d. or q.i.d. in first 24 hours, then 5 mg t.i.d. or 
q.i.d. as needed; adjunctively in skeletal muscle 
spasm, 2 to 10 mg t.i.d. or q.i.d.; adjunctively in 
convulsive disorders, 2 to 10 mg b.i.d. to q.i.d. 
Geriatric or debilitated patients: 2 to 2V2 mg, 1 or 2 
times daily initially increasing as needed and 
tolerated. (See Precautions.) Children: 1 to 2¥2 mg 
t.i.d. or q.i.d. initially increasing as needed and 
tolerated (not for use under 6 months). 

Supplied: Valium Tablets, 2 mg, 5 mg and 10 
mg—bottles of 100 and 500; Tel-E-Dose* packages 
of 100, available in trays of 4 reverse-numbered 
boxes of 25, and in boxes containing 10 strips of 
10; Prescription Paks of 50, available singly and in 
trays of 10. 


Roche Laboratories 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 
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OW are you 
keeping up 
with happenings 
in your 
specialty? 


Keep up-to-date with an AMA Specialty Journal. Month after month, 
it will bring you articles on original research, news of medical sig- 
nificance, and comments on current events in the specialty field of 
your interest. 
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Start an AMA Specialty 
Journal coming today. 
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of Diseases of Children 
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O Archives of General Psychiatry 
O Archives of Internal Medicine 
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and Laboratory Medicine 
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U.S. & Poss. All Other Countries 
O 24 issues........ $28.00 $38.00 
D 712168088... -. $18.00 $28.00 


Payment must accompany all orders. Make checks pay- 
able to the American Medical Association. 
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Surgical Residencies and Collective Bargaining .............. LLL 677 


Paul A. Ebert, MD, San Francisco 


A PANEL BY CORRESPONDENCE 


The Emergency Department Physician and University Teaching Hospitals 00... cee 678 
George Johnson, Jr, MD (Guest Editor), Chapel Hill, NC; Ronald L. Krome, MD, Detroit; 
Joseph A. Moylan, MD, Durham, NC; David K. Wagner, MD, Philadelphia 
Editorial comment by Ben Eiseman, MD, Denver 


ORIGINAL ARTICLES 


Clinical Renal Preservation by Cryoperfusion With an 
Albumin Perfusate: Renal Perfusion With Albumin.................ssssssssseeR memes 688 
Richard L. Burleson, MD; David B. Jones, MD; Agheg M. Yenikomshian, MD, New York; 
Claude Cornwall, MD, Syracuse, NY; Christine DeVoe, RN; Jeanne DeRito, RN, New York 
Reliable preservation for up to 50 hours was provided with albumin. 
Editorial comment by Martin Schiff, Jr, MD, New Haven, Conn 


Venous Access Using the Bovine Carotid Heterograft: Techniques, 
Benjiite, and Complicallede In 75 PRlIenia ......... 1e enis eoru Nace faena aree loo coris coc TS 696 
Norman R. Hertzer, MD, Edwin G. Beven, MD, Cleveland 
Bovine heterografts are useful when direct A-V fistula 
construction is not possible. 


Complex Cerebral Revascularization ..................ssssseeemRRÁ SERERE EE Se. TAN Oe RET T S 706 
Lt Col George J. Collins, Jr, MC, USA; Col Norman M. Rich, MC, USA; 
Lt Col Charles A. Andersen, MC, USA; Lt Col Paul T. McDonald, MC, USA, Washington, DC 
Multiple lesions require an individualized approach particularly when the 
innominate and subclavian orifices are involved. 


Postsplenectomy Thrombocytosis: Its Association With Mesenteric, Portal, and/or 
Renal Vein Thrombosis in Patients With Myeloproliferative Disorders ..............ssosssss 713 
David H. Gordon, MD; Donald Schaffner, MD; John M. Bennett, MD; 
Seymour |. Schwartz, MD, Rochester, NY 
Aspirin and low dose heparin were used to try to avoid these complications. 
Editorial comment by Edwin W. Salzman, MD, Boston 


Rupture of the Spleen in Infectious Mononucleosis: A Critical Review 0.0.0... occ, 718 
Ira M. Rutkow, MD, Baltimore 
Spontaneous rupture is rare but may occur even a month 
or two after complete clinical recovery. 


Factors Influencing Intraoperative Gastric Regurgitation: A 
Prospective Random Study of Nasogastric Tube Drainage ..............osssso RR 721 
Bhagwan Satiani, MB; John T. Bonner, MD; H. Harlan Stone, MD, Atlanta 
Silent aspiration during anesthesia in this group of 
trauma patients was infrequent. 


Missile Tract Infections After Transcolonic Gunshot Wounds ................ seem 727 
Lewis M. Flint, Jr, MD; Carl R. Voyles, MD; J. David Richardson, MD; 
Donald E. Fry, MD, Louisville 
When the gunshot wound involves the colon the missile tract should be debrided. 


Operative Cholangiography and Overlooked Stones ooo ccc eee 729 
Marvin B. Corlette, Jr, MD; Stefan Schatzki, MD; Frederick Ackroyd, MD, Boston 
The original operative cholangiogram showed overlooked 
stones in three fourths of the patients. 
Editorial comment by Ward O. Griffen, Jr, MD, PhD, Lexington, Ky 


Antecolic or Retrocolic Anastomoses in Billroth II Gastrojejunostomy? ooo... 735 
Stephen G. ReMine, MD; Jonathan A. van Heerden, MB, ChB, FRCS(C), FACS; 
Linda Magness, MD; Oliver H. Beahrs, MD, FACS, Rochester, Minn 
No statistically significant difference in postoperative 
morbidity was found between the two. 
Editorial comment by Lloyd M. Nyhus, MD, Chicago 
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The true incidence may be higher because of overlooked injuries. 
Editorial comment by Robert J. Freeark, MD, Maywood, III 
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In the immunosuppressed patient. 


i An initial loading dose of 1to 2 Gm. Zim usual clinical signs and symptoms 
A of Keflin may be given regardless P ados. of infection may be missing or 
ed n code S idis ppp e AC not clear. Hence, diagnosis and 
ig Spiral Shull pat Tena Jie e z initiation of proper therapy 
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function should be placed on 
a reduced dosage schedule. 
Usual doses in such 
individuals may result 
in excessive serum 
concentrations. 


become most urgent. 
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Keflin may be administered 

I.V. or I.P. in dosages as 

high as 12 Gm. per day 
(in life-threatening 


i infections). 
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Mean serum concentrations 
0 after |.V. administration of Keflin 
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*Skin and soft-tissue infections, including 
peritonitis, caused by susceptible strains of 
staphylococci (both penicillinase p 
nonpenicillinase-producing), group 
beta-hemolytic streptococci, Escherichia 15 30 a ves ; 30 120 
coli, Prcteus mirabilis, and Klebsiella. ime (Minutes) 

tAdministered to six patients by rapid I. V. infusion. Please see opposite page for 


tAdministered to ten patients over a thirty-minute period. summary of prescribing information. 
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and soft-tissue infections* 


OFTEN USEFUL 
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In serious skin 








WHEN MOST NEEDED 


As you know, skin and soft-tissue infections * including 
peritonitis, may progress with alarming rapidity in patients 
with impaired host defenses...even to the point of becoming 
irreversible. Keflin can often be useful before the infection 
becomes irreversible...exactly when it is most needed. 

Eleven years after its introduction. Keflin continues to be 
effective against most strains of gram-positive and gram- 
negative organisms commonly implicated in serious skin 
and soft-tissue infections * Therefore. when yOu suspect that 
the pathogen involved is one of the Susceptible organisms 
for which the drug is indicated in skin and soft-tissue 
infections * you may begin therapy with Keflin even while 
results of Susceptibility studies are pending...and thus save 
Precious hours for the patient. Keflin may be administered 
to infants and to patients with reduced renal function. 

i Keflin should be given cautiously to penicillin-sensitive 

patients. 

Itis contraindicated in persons who have shown hyper- 
sensitivity to cephalosporin antibiotics. 

* Skin and soft-tissue infections, including peritonitis. caused by susceptible strains 


of staphylococci (both penicillinase and nonpenicillinase-producing), group A 
beta-hemolytic streptococci. Esch. coli, Pr mirabilis, and Klebsiella. 


"m .® 
m- 
in 100-ml. ampoule 


cephalothin sodium 
Neutral 


for Injection 


tEquivalent to cephalothin. 






Brief Summary. 

Consult the package literature for 
prescribing information. 

Indications: Keflin* (cephalothin sodium. 
Lilly), Neutral, for Injection, is indicated for the 
treatment of serious infections caused by 
susceptible strains of the designated micro- 
organisms in the diseases listed below: 

Skin and soft-tissue infections, including 
peritonitis, caused by staphylococci (peni- 
cilinase and nonpenicillinase-producing), 
group A beta-hemolytic streptococci. 
Escherichia coli, Proteus mirabilis, and 
Klebsiella 

Bone and joint infections caused by 
Staphylococci (penicillinase and 
nonpenicillinase-producing) 

Contraindication: Previous hypersensitivity 
to cephalosporins. 

Warnings: BEFORE CEPHALOTHIN 
THERAPY IS INSTITUTED, CAREFUL 
INQUIRY SHOULD BE MADE CONCERN- 
ING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEPHALOSPORINS AND 
PENICILLIN. CEPHALOSPORIN C 
DERIVATIVES SHOULD BE GIVEN 
CAUTIOUSLY TO PENICILLIN-SENSITIVE 
PATIENTS. 

SERIOUS ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE EPINEPHRINE 
AND OTHER EMERGENCY MEASURES. 

There is some evidence of partial cross- 
allergenicity of the penicillins and the 
cephalosporins. Severe anaphylactoid 
reactions have been reported with both drugs 

Patients with allergy and hypersensitivity 
should receive antibiotics cautiously and 
only when necessary. 

Usage in Pregnancy — Safety for use during 
pregnancy has not been established 
Precautions: Patients should be followed 
carefully to detect any side-effects or drug 
idiosyncrasy. If an allergic reaction occurs. 
discontinue the drug and treat the patient with 
usual agents 

Although alteration in kidney function is 
rare, evaluation of renal status is recom- 
mended. Patients with impaired renal func- 
tion should be placed on a reduced dosage 
schedule to prevent excessive serum con- 
centrations. Consult prescribing information 

If thrombophlebitis or superinfection 
occurs, take appropriate measures. A false- 
positive reaction for glucose in the urine has 
been observed with some tests but not with 
Tes-Tape" (urine sugar analysis paper. Lilly). 
Adverse Reactions: Maculopapular rash, 
urticaria, pain, induration, tenderness. eleva- 
tion of temperature, reactions resembling 
serum sickness, anaphylaxis, eosinophilia, 
drug fever, neutropenia, thrombocytopenia. 
hemolytic anemia, thrombophlebitis. transient 
rise in SGOT and alkaline phosphatase. rise 
in BUN, decreased creatinine clearance, and 
a positive direct Coombs test have been 
reported. [1475S] 


Additional information available to the 


profession on request. 


Eli Lilly and Company 
Indianapolis Indiana ARINA 
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vomiting. 


e Unsurpassed antiemetic action 
e 12 dosage forms and strengths 
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NOTE: Do not use 'Compazine' in pediatric surgery. 
Not recommended for children under 20 Ibs. or 2 
years of age. In children with acute illnesses or dehy- 
dration, use only under close supervision. 


Before prescribing, see complete prescribing information in SK&F 
literature or PDR. The following is a brief summary. 


| Indications 
Based on a review of this drug by the National Academy of 


Ssciences—National Research Council and/or other information, 

FDA has classified the indications as follows: | 
Effective: To control severe nausea and vomiting. For the man- | 
agement of the manifestations of psychotic disorders. | 













Possibly effective: To control excessive anxiety, tension and agita- 
tion as seen in neuroses or associated with somatic conditions. 
'"Compazine' has not been shown effective in the management 
of behavioral complications in patients with mental retardation. 
Final classification of the less-than-effective indications requires 
further investigation. 
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Contraindications: Comatose or greatly depressed states due to 
C.N.S. depressants; bone marow depression; pediatric surgery. 


Warnings: The extrapyramidai symptoms which can occur 
secondary to 'Compazine' may be confused with the central 
nervous system signs of an undiagnosed primary disease 
responsible for the vomiting, e.g., Reye's syndrome or other 
encephalopathy. The use of 'Compazine' and other potential 
hepatotoxins should be avoided in children and adolescents 
whose signs and symptoms suggest Reye's syndrome. 


Avoid using in patients hypersensitive (e.g., blood dyscrasias or 
jaundice) to any phenothiazine. Caution patients about activities 
requiring alertness (e.g., operating vehicles or machinery) especially 
during the first few days’ therapy. Prochlorperazine may intensify or 
prolong the action of other C.N.S. depressants. Not recommended 
for children under 20 pounds or 2 years of age. 


Use in pregnancy only when potential benefits outweigh hazards. 


Precautions: The antiemetic action of ‘Compazine’ may mask the 
signs and symptoms of overdosage of other drugs and may obscure 
the diagnosis and treatment of other conditions such as intestinal 
obstruction, brain tumor and Reye's syndrome (See WARNINGS). 
Postoperative aspiration of vomitus has occurred in a few surgical 
patients who received prochlorperazine as an antiemetic. Deep 


Com 


brand of 


prochlorperazine 
SI «SF 


a SmithKline company 











Injection: 
5 mg./ml. 


sleep and coma have been reported, usually with overdosage. In 
children with acute illnesses or dehydration, use only under close 
supervision. 


Adverse Reactions: Drowsiness, dizziness, amenorhea, blurred vision, 
skin reactions. Hypotension. Cholestatic jaundice, leukopenia, 
agranulocytosis. Fatty changes in the liver have been observed in a 
few patients who died while receiving the drug (no causal relation- 
ship has been established). Neuromuscular (extrapyramidal) reac- 
tions: motor restlessness, dystonias, pseudo-parkinsonism, persistent 
tardive dyskinesia. Contact dermatitis is a possibility with concentrate 
and injectable forms. 


Other adverse reactions reported with Compazine (prochlorperazine, 
SK&F) or other phenothiazines: Some adverse effects are more 
frequent or intense in specific disorders (e.g., severe hypotension in 
mitral insufficiency or pheochromocytoma). 


Grand mal convulsions; altered cerebrospinal fluid proteins; cerebral 
edema; prolongation and intensification of the action of C.N.S. 
depressants, atropine, heat and organophosphorus insecticides; 
dryness of mouth, nasal congestion, headache, nausea, constipa- 
tion, obstipation, adynamic ileus, inhibition of ejaculation; reactivation 
of psychotic processes, catatonic-like states; hypotension (some- 
times fatal); cardiac arrest; pancytopenia, thrombocytopenic 
purpura, eosinophilia; biliary stasis; lactation, galactorhea, gyne- 
comastia, menstrual iregularities, false-positive pregnancy tests; 
photosensitivity, itching, erythema, urticaria, eczema up to exfoliative 
dermatitis; asthma, laryngeal edema; angioneurotic edema, 
anaphylactoid reactions; peripheral edema; reversed epinephrine 
effect; hyperpyrexia; a systemic lupus erythematosus-like syndrome; 
pigmentary retinopathy; with prolonged administration of substantial 
doses, skin pigmentation, epithelial keratopathy, and lenticular and 
comeal deposits. 


EKG changes have been reported, but relationship to myocardial 
damage is not confirmed. Discontinue long-term, high-dose therapy 
gradually. 


NOTE: Sudden death in patients taking phenothiazines (apparently 
due fo cardiac arrest or asphyxia due to failure of cough reflex) has 
been reported, but no causal relationship has been established. 


Supplied: Tablets—5, 10 and 25 mg., in bottles of 100; Spansule® 
capsules—10, 15, 30 and 75 mg., in bottles of 50; Injection— 

9 mg./ml. in 2 ml. ampuls, 10 ml. vials, and 2 ml. disposable syringes; 
Suppositories— 2-1/2, 5 and 25 mg.; Syrup—5 mg./5 ml.; Concentrate 
(intended for institutional use only)—10 mg./ml.; Single Unit Pack- 
ages of 100 (intended for institutional use only)—5 and 10 mg. 
tablets; 10, 45 and 30 mg. ‘Spansule’ capsules. 


DGZIne ihe emesis 


nemesis 


Smith Kline &French Laboratories Philadelphia, PA 


Flexible sigmoidoscopy with the ACMI T-918 thin sigmoidoscope is a fast, convenient 
office procedure. The new 13mm sigmoidoscope with graduated flexibility eases intubation, 
minimizes patient discomfort and improves the thoroughness of your examination...beyond 

the reach of rigid sigmoidoscopes. The new thin 65cm insertion tube is engineered to 

include an oversize biopsy and suction channel. Views are bright and clear. Illumination 

is enhanced by two separate light guides. Lightweight, ACMI, T-91S 

zu IS durability-designed to reduce inconvenient servicing. Write 
= for details. American Cystoscope Makers, Inc. Tap 

300 Stillwater Avenue, Stamford, Ct. 06902. The originatoi 
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ACMI, flexible 
sigmoidoscope T-91S 
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Each 10 cc. ampul* or 5 cc. Concentrate vialtt provides: 


ROME NOs). ce. aed els RAN FOU PEE o cae 500 mg. 
$000 Ire f OL TP os Cal y A A he RMR S SAA E 10,000 I.U 
Vitamin D* he CHOT. Loss Se S Dee oe 1,000 I.U. 
BEENDEN SE i NT EEE PAL ether ete EERCE RUE CES 50 mg. 
BEENDEN. 2 uui VIAUIeEL ale Se hE LaPeer TIERS 10 mg. 
000 VUL UESE WERE): |. 55 so ined UNDER TETUER TS usos 15 mg. 
EEUU iso Leinen Cha rcs tec ber ORC en 100 mg. 
EMEND D Lk uii iRdr CalerArt ai atr pud CRSUM RUE AES 25 mg. 
Vitamin E* (dl-alpha tocopheryl acetate) ..................5.. 5 1.U. 


With sorethytan laurate 1%, sodium hydroxide 1%, butylated hydroxy- 
toluene 0.003%, butylated hydroxyanisole 0.0008%; and gentisic acid 
ethanolamide 296 as preservative. 

With propylene glycol 30% and gentisic acid ethanolamide 2% as sta- 
bilizers and preservatives, sodium hydroxide for pH adjustment, soreth- 
ytan laurate 1.696, butylated hydroxytoluene 0.006?6, butylated 
hydroxyanisole 0.0015%. 

"*Oil-soluble vitamins A, D and E water solubilized with sorethytan 
laurate. 

**In Concentrate as riboflavin-5-phosphate. 


PRODUCT INFORMATION 

INDICATIONS: in emergency feedings- Surgery, extensive burns, frac- 
tures and other trauma, severe infectious diseases, comatose states, 
etc. may provoke a "stress" situation with profound alterations in the 
body's metabolic demands and consequent tissue depletion of 
nutrients. As a result, wound healing may be impaired, enzyme activity 
disturbed, hematopoietic tissues affected; hypoproteinemia and 
edema may appear; convalescence is thus prolonged. 

In such patients M.V.I. (administered in intravenous fluids under proper 
dilution) contributes optimum vitamin intake toward maintaining the 
body's normal resistance and repair processes. 
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itamin 
whenthey are healthy. 


Do they need them less 
when they are sick? 
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Patients receiving 
IV feeding need 
fat- and water- 
soluble vitamins 
every day. Adequate 
stores of fat- 
soluble vitamins 
should not be taken 
for granted. 


M.V.I?— the only major 
multivitamin for infusion 
that supplies both water- 
soluble and fat-soluble 
vitamins in one preparation* 


*Vitamin K, vitamin B,, and folic acid are optional additions 


to parenteral nutrition programs 


In IV feeding... 
® EVERY DAY 





(Multi-Vitamin 
u FEAE Infusion) 
The most comprehensive major 


parenteral multivitamin product 


DIRECTIONS FOR USE: M.V.I. is ready for immediate use when added 
to intravenous infusion fluids. 

For intravenous feeding, one daily dose of 10 cc. of M.V.I. or 5 cc. of 
M.V.Il. Concentrate added directly to not less than 500 cc., preferably 
1,000 cc., of intravenous dextrose, saline or similar infusion solu- 
tions...plasma, protein hydrolysates, etc. 

PRECAUTION: Allergic reaction has been known to occur following 
intravenous administration of solutions containing thiamine. 

CAUTION: Not to be given as a direct undiluted intravenous injection 
as it may give rise to dizziness, faintness, etc. 

THERAPEUTIC NOTE: Intravenous use should be discontinued as 
early as practical in favor of an intramuscular or oral vitamin prep- 
aration, if deemed advisable. 

HOW SUPPLIED: M.V.I.—10 cc. ampuls, boxes of 25 and 100 (NSN 
6505-00-455-9955/NSN 6505-00-424-9808A). 

M.V.Il. CONCENTRATE -—5 cc. vials, boxes of 25. Available in 100s only 
(NSN 6505-00-212-6156A). ` 





USV Laboratories, Division 


USV Pharmaceutical Corp. 
LABORATORIES Tuckahoe, N.Y. 10707 








“it has long been recognized that anxiety, tension, agitation, and apprehension are all capable 
of increasing pain perception...” 
Halpern, L. M.: Anxiety and pain in postoperative patients. Hospital Practice (special report) January 1977, pp 3 


Following surgery... 
the perception of pain diminishe 





(hydroxyzine HC) 4 


— reduces the anxiety 
component of pain. 
—permits reduction in 

narcotic dosage 
—controls emesis 


Please see Brief Summary on following page for contraindications, precautions and adverse reactions. 
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(hydroxyzine HCl) 


100 mg/2 ml — 50 mg/ml and 
25 mg/ml Vials and Isojects? 


preoperatively 
and 


postoperatively 
e allays presurgical anxiety... allays 
the anxiety that may heighten the 
perception of postoperative pain 
e may enhance the effects of analgesics 
and reduce narcotic requirements 


e controls postoperative emesis 


e vital signs are seldom impaired 
(Involuntary motor activity, includ- 
ing rare instances of tremor and 
convulsions, has been reported, 
usually with higher than recommen- 


ded dosage.) 


BRIEF SUMMARY 

VISTARIL® (hydroxyzine hydrochloride) 
Intramuscular Solution/For Intramuscular Use Only 
Contraindications: Hypersensitivity to hydroxyzine. 
The solution is for intramuscular use only and 
should not, under any circumstances, be injected 
subcutaneously, intra-arterially, or intravenously. 

Hydroxyzine, when administered to the pregnant 
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used when necessary, as in burn patients, in order 
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inadvertent intravascular injection. 
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A valuable guide to diagnostic and therapeutic procedures 
for the cancer patient 


Current Concepts in Cancer 


While national attention focuses on cancer through specialized cancer 
centers, physicians are aware that the majority of cancer patients 
are treated in office practices. For most practicing physicians, can- 
cer treatment is not a research objective, but a very practical prob- 
lem in patient management. 
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Editorial 





Surgical Residencies and 


Collective Bargaining 


urgical residency training has seen many changes in the 
J past decades. Overall, the system has weathered exter- 
nal influences reasonably well and has been able to produce 
a high quality product. It is alarming that very distant 
alterations in a health care delivery system often directly 
influence postgraduate surgical education. One current 
distant rumbling is Representative Thompson’s bill to 
recognize residency training as a service position rather 
than defining it as postgraduate education. This would 
designate the educational component of residency training 
as a minor part of the two faceted experience. Individuals 
in postgraduate programs would be eligible to use collec- 
tive bargaining or other advantages offered to recognized 
labor organizations. This item has received minimal public- 
ity among the medical and surgical professions. It has been 
rather alarming when organized medicine, such as the 
American Medical Association, has strongly supported 
Thompson’s recommendation, indicating that this is a 
proper step forward for residents and assuming that 
abuses, such as excessive service duties, would be corrected 
by this measure. 

As a professor of surgery and a residency program 
director, it is amazing to me that the AMA can take such a 
firm position on an issue without ever revealing any source 
data or background information on the impact this may 
have on training programs. The AMA Council on Medical 
Education is one of our highest voices and has been 
dedicated, I assume, to the quality of medical education 
and the assurance that specialty training in this country is 
the best the system, itself, can provide. 

With the majority of residency training centered in 
university environments, there seems little question that 
an important part of a resident’s experience is educational 
and that no clinical education system of quality can exist 
without patient contact and participation in management. 
Therefore, a service component of patient management is 
both desirable and necessary. If the entire medical profes- 
sion ultimately reverts to an hours-per-day system of 
health care delivery, then it would be logical to apply this to 
the residency experience. Assuming or sharing responsibil- 
ity for a patient is a necessary part of training and I see no 
alternative if a reasonable doctor-patient relationship is to 
develop during residency as well as subsequent practice. 

With pressure from the entire population to know who is 
responsible for their care during hospitalization and the 
probability that all patients will be covered by some third 
party system, whether it be private or government, the 
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training programs will need to be structured to involve the 
attending physician, the resident, and the patient. It is 
easy to imagine the response of the attending surgeon 
when asked to actively participate in a clinical residency 
program under conditions decided by collective bargaining 
between hospital and resident. Since most of the postgrad- 
uate surgical residency programs are sponsored by the 
hospital for regulation and financing, I would assume 
negotiations would be between these two, rather than 
surgical departments or medical schools. It was only 
recently that the trend to shorter residency training in 
surgery was attempted and was quickly recognized by both 
residents and faculty that this did not provide adequate 
experience for the training of a quality surgeon. Thus, if 
we are again to limit time on a weekly or daily basis, does 
this mean that one has to consider lengthening the surgical 
residency program to insure the resident receives adequate 
experience? 

It is unfortunate, but there are legitimate complaints 
against some residency programs in which service alone 
has been the main component. The problem of these 
programs, where little education is offered and only service 
required, is not one that needs to be settled by a law 
mandating that all residency positions in every hospital be 
opened to collective bargaining, but should be identified 
and acted on by the residency review committees in 
surgery. It is surprising that these “service only” programs 
have continued to attract and recruit residents, suggesting 
that the residents enter the program under the concept 
that this is the type of program they desire, but must 
change their thinking sometime during the residency. 

Why the AMA or other leadership bodies within medi- 
cine cannot recognize the effects of such legislation on the 
entire residency system and certainly on individual hospi- 
tals is not comprehensible. One can only be led to assume 
that if such a major organization supports this position for 
residents that the next option would be to support it for the 
entire medical profession and the individual practitioner. 
Personally, I find this logical extension deplorable and 
have always believed that one differential that has sepa- 
rated the physician from other areas of society has been 
that time and availability have not been negotiable items, 
but simply components that are accepted as necessary for 
being a physician and surgeon. 

PAUL A. EBERT, MD 
San Francisco 
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The Emergency Department Physician 


and University Teaching Hospitals 


George Johnson, Jr, MD (Guest Editor); Ronald L. Krome, MD; 
Joseph A. Moylan, MD; David K. Wagner, MD 


JOHNSON: The emergency department in large 
centers has usually been staffed by surgeons, 
surgical specialists, internists, and pediatricians. In the 
small community hospitals, the responsibility for the emer- 
gency department coverage was usually accomplished by 
rotation among the physicians in the community, regard- 
less of specialty. These physicians performed this task, 
although they were unhappy because of the inconvenience 
and lack of training on their part. To further compound the 
problem, patients soon found the emergency room was the 
only consistent source of health care and flooded it at hours 
that were convenient for them, not necessarily for the 
physicians. 

A new group of physicians evolved to meet this health 
need. The reasons for the doctor entering this new "spe- 
cialty" were varied, but were usually financial, dissatisfac- 
tion with their present position, consistent hours, episodic 
care with no continued responsibility for the patient, and 
the excitement of a new venture. Regardless, they were 
needed, and their endeavors were welcomed by fellow 
physicians and patients. 

The new emergency physicians soon organized them- 
selves. They looked for educational standards, training 
programs, self-regulation, and improved financial return 
systems. At present there are over 9,000 members of the 
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American College of Emergency Physicians with an esti- 
mated 15,000 full-time equivalent positions in emergency 
medicine. 

While the small community hospitals and even large 
urban patient care centers made a home for the emergency 
physician, the university hospital remained in a dilemma, 
believing that the specialty residents they were training 
needed the primary emergency episodic care experience 
gained in the emergency room. On the other hand, 
specialty attending physicians, after spending a full day 
with inpatients, were unable to effectively supervise their 
house staff full time in the emergency department. 

The academic institution also recognized the potential 
income from professional services in the emergency 
department. Although the medical staff was not willing to 
work full time in the emergency department, most 
teaching institutions refused to allow this money to go to 
another physician. Thus, the professional services became a 
gift to patients and the federal government for episodic 
health care rendered at the patient's convenience at these 
institutions. 

The University Association for Emergency Medical 
Services in 1975 sent a questionnaire to physicians asso- 
ciated with emergency department medicine. Seventy of 
the physicians responding were from university medical 
centers. Thirty-two percent had a full-time medical 
director in the emergency room with no other responsibil- 
ities. In 40%, the most senior resident in the emergency 
unit had less than two years of house staff training. A 
physician billed the patient for his visit in only 26% of the 
institutions (E.R. Thal, written communication, June 23, 
1977). 

Today there are 29 training programs for the emergency 
department physician, all in some way affiliated with an 
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academie center. Since these programs have been devel- 
oped in the last six to seven years, most emergency 
department physicians have received no formal training in 
their field and thus have no academic credentials or 
stature. They have eome about because of their willingness 
to give episodie primary patient care when the patient 
desires it. Most often they do not have the qualifications to 
become part of the academic center. 

Since the problem under discussion centers itself on the 
teaching institution, we have chosen full-time university 
physicians (all surgeons), including the Immediate Past 
President of the American College of Emergency Physi- 
cians (Dr Krome) and the Immediate Past President of the 
University Association for Emergency Medical Services 
(Dr Wagner), to discuss our problems. 

Question 1: How should the university emergency department be 
staffed to receive the maximum in terms of supervised: education 
programs, good patient care, and financial return for services 
rendered? : 

Dr Krome: The staffing of the university emergency 
department to provide an appropriate educational arena, 
while assuring maximum patient care and gaining 
adequate financial return for professional services 
rendered, is an achievable goal. Universities can gain from 
the experience of community emergency departments. The 
provision of adequate supervision of resident staff by 
attending physicians permits the emergency department 
to bill for professional fees that would not be obtainable 
otherwise, when resident staff are seeing patients in an 
unsupervised capacity. Emergency department records 
must be countersigned by attending physicians in order to 
bill; such countersignature not only makes the attending 
physician responsible, but also indicates some degree of 
immediate supervision. 

Full-time university faculty in emergency medicine 
enables the medical school to provide supervised educa- 
tional programs in a planned, goal-directed manner, even 
though nonemergency medicine faculty may and should be 
utilized as a part of the teaching. Such faculty will be able 
to ensure the maximum utilization of the emergency 
department by medical students, emergency medicine 
residents, and other residents. Currently, the presentation 
of emergency medical care to the undergraduate in most 
medical schools is in a disjointed fashion. The management 
of cardiac arrests is discussed on one service, splinting of 
fractures on another, and control of bleeding on a third. In 
this disjointed fashion, there is no goal direction ensuring 
that every medical student is adequately trained in the 
provision of basic emergency medical care. Most medical 
students in the United States are not even trained to the 
level of emergency medical technicians. The involvement 
of a full-time faculty in emergency medicine would enable 
these sorts of problems to be remedied. 

In addition, the provision of emergency medicine faculty 
overseeing the activities of residents both in emergency 
medicine and in other specialties hopefully ensures 
improved patient care, as well as a consistent educational 
program. 

The nature of the university emergency department will 
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dictate the selection of full-time staff to support its 
residents. For example, in those university emergency 
departments that see only minimal amounts of trauma, it 
is not expeditious, efficient, or cost-effective to provide 
full-time surgical coverage in the emergency department. 
In many areas, the university emergency department can 
be adequately staffed with emergency physicians who can 
supervise the care of most patients, obtaining consulta- 
tions when indicated. 

In most university settings, emergency patients who are 
admitted are seen by attending staff, but little or no 
attempt is made to supervise care for patients who are 
discharged. Emergency medicine faculty will be able to 
oversee the care of all patients, including those who are 
discharged. In addition, the provision of a full-time cadre 
of teaching faculty in the emergency department should 
enable the department of emergency medicine to provide 
education in a more meaningful fashion at both the 
undergraduate and graduate levels, as well as to the 
community, both professional and lay. 

It would seem, therefore, that those universities having 
emergency departments that provide a primary level of 
care to the community, in addition to their secondary and 
tertiary functions, should be staffed with full-time univer- 
sity emergency physicians. These university emergency 
physicians should devote their careers to research and 
education in this field. In addition, they should be able to 
attain the academic rank and recognition in keeping with 
their academic endeavors in emergency medicine. 

Dr MovLAN: The emergency department serves as a 
training area for resident physicians and medical students 
as well as other allied health professionals who are inter- 
ested in primary care. Since most busy university emer- 
gency departments are separated into sections by medical 
school departments, such as surgery, medicine, pediatrics, 
obstetrics-gynecology, and psychiatry, resident staffing 
follows these lines. Family practice training programs, a 
recently recognized specialty, are also usually integrated 
into this structure. Historically, the emergency depart- 
ment has been staffed by early-level residents; however, 
this is no longer possible because of the increasing 
complexity of patient problems, the desire to improve 
patient care, and the need to utilize the emergency depart- 
ment as a training area for medical students, nursing 
students, physician associates, etc. Senior-level residents of 
all types are assigned to the emergency department to 
ensure these goals. 

The director of the emergency department is responsible 
for the overall patient care and each department should 
have an individual to oversee the care of his department 
section. In addition, 24-hour-a-day call schedules for 
attending staff are necessary to provide direct care, 
consultation, and participation in the teaching for each 
specialty staffing the emergency department. 

Financial return for services is implemented in various 
ways in university emergency departments. Most common- 
ly, a fixed fee is utilized, offsetting facility as well as 
resident stipends. More recently, graduated fee schedules 
have been implemented, based on diagnosis, type of treat- 
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ment, and length of time in the emergency room. This 
change is necessitated by the wide stratification of care 
provided in the university emergency room, since it serves 
as a primary, secondary, and tertiary care center. Deficit 
budgets in operating the emergency department come 
primarily from low collections rather than inadequate fees. 
Fees for care provided by attending staff are usually billed 
in addition to the emergency department fee. | 

DR WAGNER: Emergency departments in medical school 
hospitals represent approximately 2% of hospitals current- 
ly operating emergency services, according to the annual 
hospital listings of the American Hospital Association. If 
one assumes that 50% of those hospitals currently 
providing emergency services should close their activities 
and participate in a regionalized emergency medical 
services system, there still remains a significant number of 


institutions requiring professional staffing of the emer- 


geney services. Who should do this job, how, and what 
training is necessary for this individual? Who most effi- 
ciently and effectively can develop a hospital's emergency 


services? Is there a different individual for the community 


vs the university setting? 

In a sense, these are not new problems, for recently with 
some traditional disciplines, concern has arisen involving 
the academic educational process and its training end- 
products. The pediatrician and the internist, in particular, 
have become aware that training isolated to the medical 
school hospital, while satisfactory for the physician whose 
future is within the university hospital, has not been 
entirely adequate for the community-based practitioner. 
Emergency medicine has an additional complicating 
factor, which is a perceived and/or real lack of need for the 
emergency physician in the development of academic 
teaching programs. It is a problem not unlike that of the 
physician in family medicine, who has found the interests 
and objectives of the medical school often failing to meet 
the needs of this particular discipline. 

The faet remains that patients are presenting them- 
selves for emergency care and that individuals to provide 
first contact care in the emergency unit are needed. 
Specialty medicine has evolved as physicians have taken an 
in-depth interest in a portion of the body of knowledge and 
developed career commitments toward its further evolu- 
tion and refinement. Although all specialties, as they have 
evolved, have drawn from the total body of knowledge, 
most significant developments have occurred as total 
career commitment comes about and a new generation of 
individuals grows up with a single, rather than combined, 
heritage within a specified discipline. 

Before answering the question of whether the emer- 
gency physician is necessary and/or needed in the univer- 
sity hospital, it would be appropriate to identify the full 
dimensions of good emergency care. 

Cases are seen in emergency units as undifferentiated 
problems; as such, it would seem they are best seen initially 
by an undifferentiated medical team. As problems become 
more differentiated, other specialty input is both desirable 
and necessary. At all times, the individual who is senior 
and most experienced in a defined area should assume 


680 Arch Surg—Vol 113, June 1978 





responsibility. It is perhaps difficult to identify one single 
staffing pattern that will fit all university settings. 
However, one principle would seem to be necessary. That 
is, for an efficient and effective emergency unit to operate, 
there must be a single individual who can be identified on 
site at all times as the person ultimately responsible for the 
implementation of appropriate clinical care in the undif- 
ferentiated patient setting. When this authority is 
diffused between nurses, admitting clerks, and multiple 
residents, inefficiency and inconsistencies develop. While 
standards for clinical care must remain to a large degree 
with traditional clinical chairmen, those entrusted to 
service within the emergency unit must be given the 
commensurate authority to implement such standards, 
and, as in any organizational system, final on-scene deci- 
sions must be carried out through a single point of 
reference. Far too often in the university setting, this 
point of reference has not been a physician, but by default 
has shifted to one of the other health care professionals. 

Establishment of appropriate criteria for care by tradi- 
tional department chairmen followed by a review of actual 
practice in the emergency unit will often prove enlight- 
ening to many chairmen who harbor a fantasy of what is 
actually oecurring in an area with which they have little 
direct contact. If, after reasonable criteria have been 
established, an appropriate review of current practices 
reveals no deficits, perhaps there is no need for the 
university unit to undergo change. Our early experience in 
comparing the quality of care between a trained emer- 
gency physician and the itinerant traditional resident 
indicates more efficient care to be rendered by the indi- 
vidual who has specific training to initially manage the 
totality of problems seen in emergency units. 

Question 2: Is it necessary for educational purposes that all trauma 
patients be seen initially by the surgical house staíf? Could the initial 
evaluation and resuscitation be carried out by an emergency physician 
and then the appropriate house officer be called? 

DR KROME: All trauma cases do not necessarily have to be 
seen initially by surgical house staff. There is no question 
that training in trauma is a vital part of the educational 
experience of both the emergency physician and the 
general surgeon. However, both have different needs. 
Management of trauma in the emergency department, in 
my opinion, can be rendered as a mutual educational 
experience. Many surgical residents are kept available for 
the handling of trauma solely to provide service. That is, 
we may be training many more surgical residents than are 
necessary, and have many more on the house staff solely to 
provide service to the community. One could reduce the 
number somewhat in the emergency department by having 
emergency medicine residents share the initial resuscita- 
tion responsibility with the surgical house officer, although 
when the surgery department is organized to provide 
trauma care, it should be responsible for all education in 
this area. The trauma protocols should be developed by the 
service in the university that is responsible for the trauma 
experience and trauma management. This can be done in 
consultation with emergency medicine. Subsequent to the 
initial resuscitation and evaluation by the emergency 
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physician-surgery team, the attending surgical staff 
responsible for trauma should be consulted. 

DR MovyrAN: Whether all trauma cases are first seen by 
the surgical house staff or initially evaluated and resusci- 
tated by an emergency physician depends on the volume 
and type of trauma and the level of resident staffing. 

In a training program, the first responsibility of the 
attending staff is to provide an adequate patient exposure 
to attain the skills necessary to practice the specialty. Most 
university emergency departments, except those based in a 
large metropolitan hospital, are averaging between 30,000 
and 50,000 visits per year. In these situations, it is neces- 
sary that all trauma cases be seen by the surgical house 
staff in order that the residents are adequately trained. In 
university centers that act as secondary and tertiary 
referral centers and whose percentage of complex trauma 
is a significant part of the emergency department admis- 
sions, the emergency physician may participate in the 
initial treatment of these patients. The role of the emer- 
gency physician in the teaching institution is also 
influenced by the level and duration of the emergency 
department rotation. With junior surgical house staff 
rotating for only short periods of time, it is necessary for 
them to see all types of trauma, especially when the volume 
of "primary care trauma" may be low. However, with 
senior surgical residents with prior initial experience in the 
emergency department, the emergency physician may be 
appropriately involved in the care of the trauma patient. 

DR WagGNER: Emergency units in the medical center 
often operate on a multiple tract system, eg, medical, 
surgical, gynecologic, and pediatric tracts, with initial 
triage carried out by a nurse or clerical individual. With the 
presence of a multiple tract system, it is somewhat easier 
to interdigitate the emergency medicine residents and 
traditional specialty residents in training activities. It also 
tends to provide the advantage of a more in-depth evalua- 
tion useful for the training of both the emergency physi- 
cian and the traditional specialist interested in the acute 
aspects of a particular discipline. Conflict between tradi- 
tional specialty residents and emergency medicine resi- 
dents is minimized by the presence of adequate clinical 
material. In the absence of an appropriate clinical case 
load, conflicts would appear inevitable. Emergency medi- 
cine faculty can serve to facilitate care on all tracts in the 


"^ emergency unit. 


Question 3: Since the average university emergency department sees 
30,000 to 50,000 patients a year, should there be an attending surgeon 
in the emergency department all the time? Instead, should there be an 
emergency physician there full time? 

Dr Krome: Because the average emergency department 
sees only 30,000 to 50,000 patients per year, and assuming 
that the trauma ratio is similar here as in the rest of the 
country, that is, approximately 15%, there would be an 
insufficient case load to justify the presence of an 
attending surgeon in the emergency department at all 
times. There should be an emergency physician present at 
all times, because trauma is only one part of his overall 
responsibilities. This is not meant to imply that trauma 
experience is not valuable to the growth and maturation of 
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surgical house officers. It is not, however, cost-effective or 
efficient to have an attending surgeon present at all times 
only to see the trauma cases or other surgical emergencies. 
Besides, this low a case load will not be very stimulating to 
the trauma surgeon. 


Dr MovLAN: Certainly an attending surgeon should be — 


responsible for the surgical care provided in the emergency 


department. A surgical attending schedule should be 


formulated to provide around-the-clock coverage. The 
actual presence of either an attending surgeon or emer- 
gency physician depends on the level of resident staffing 
and the need for supervision. If the emergency department 
has junior residents and no senior resident supervision, 
then an attending physician is necessary. However, if 
there is a senior resident in the emergency department and 
a chief resident in the hospital, the attending staff may 
respond from an on-call basis. 

DR WAGNER: Appropriate input of surgical faculty is 
difficult to obtain, as traditional faculty are neither 
attuned to teaching in the emergency unit, nor is academic 
advancement likely to result from exposure and service 
within the unit. Neither does the usual patient volume 
warrant a full-time traditional specialist from all disci- 
plines. Consequently, the academic emergency physician 
seems a reasonable alternative. However, he or she must 
both alter the system by which recognition occurs as well as 
carry out those traditional pursuits in this new area. What 
is a workable formula? First, demonstration of unique 
clinical competence; second, the development of new educa- 
tional modalities involving the ambulatory setting; and 
finally, instigation of productive investigative programs. 

In contradistinction to the family physician, who 
provides an in-breadth approach to medicine without time 
or geographie constraints, the emergency physician offers 
a time-defined, locus-oriented practice in which continuing 
exposure to acute presentations provides competency not 
found in occasional exposure of the traditional specialist. 

Question 4: If there is a full-time emergency department physician, 
should he be able to evaluate a patient with abdominal pain, admit for 
observation, or discharge the patient without the patient being seen by a 
surgeon? 

DR KROME: In this area, I think it is vital that the 
surgical staff maintain control of their beds. If an emer- 
gency physician or emergency medicine resident sees a 
patient who he believes requires surgical admission, 
consultation should be obtained and the decision should be 
made by the attending surgeon. 

When the emergency physician sees patients who do not 
require hospitalization, I do not believe it necessary to have 
these cases overseen by the attending surgeon. Assuming 
that the university has met its role and obligation to the 
community in training its emergency physicians, and 
recognizing that most patients with surgical problems are 
usually first seen by nonsurgical physicians in any case, it 
becomes obvious that it is not a good practice model for 
attending surgical staff or surgical house officers to see 
every patient who may have a surgical problem. Well- 
trained emergency physicians can make those decisions, 
and the medical school should have confidence in their 


Emergency Department Physician—Johnson et al 681 


` P 
-A 


1 
: 
f 


Ea 





cm c M = . T7 AMD MURS Y, EN T t9 AT e P 


MAT Qd. asn 


ability to do so, if the medical school appointment has been 
done in the usual fashion and the emergency physician has 
been prescreened prior to obtaining his credentials. In 
addition, should the university be training these emer- 
gency physicians, they will have a level of education 
sufficient to make many patient management decisions. 

Dr Moylan: In the teaching environment, full-time 
emergency department personnel may jeopardize the 
learning if the patients with challenging diagnoses are not 
evaluated by all staff members needing exposure. An 
example of this type of potential problem is evaluation of 
the child with right lower quadrant pain by only one 
service, ie, general surgery or pediatries. This situation 
produces a deficit in one training program. Both staffs 
require the experience and should see common patients. 

Dr WaGNER: Although the emergency physician's 
interest extends outward from the hospital to the 
surrounding community, it does not flow inward to 
compete for inpatient beds, a significant difference from 
the family physician. The emergency physician does not 
admit for observation and subsequently discharge the 
patients from the inpatient setting. He or she may observe 
the patient for a limited period of time in the emergency 
unit, but will aequire consultative help if the decision for 
admission is unclear. The decision to call in consultative 
help is established by local ground rules so that a minimum 
number of gray-area cases develop. 

Question 5: If there is a full-time emergency physician, who sutures 
the laceration and who collects the fees? Suppose there is an emergency 
physician training program at this institution. Which house staff 
sutures lacerations? 

Dr Krome: In the event that a patient has a laceration, 
and assuming that there is a full-time emergency physi- 
cian on the scene, the billing process becomes virtually 
moot. The presence of an attending emergency physician 
and the absenee of an attending surgeon dumps all the 
legal responsibility and medical responsibility on the emer- 
gency physician. In fact, however, in our program when an 
emergency medicine resident becomes a member of the 
trauma team and during his rotation on the trauma service 
sutures a patient without an emergency physician actually 
in the room, no one bills. This is because there is no 
attending surgical staff, and there is no attending emer- 
gency physician staff. However, when an emergency 
physician is physically present in the trauma room oversee- 
ing the repair of lacerations, etc, of both surgical and 
emergency medicine residents, he can cosign the chart and 
a bill is submitted. The federal government no longer 
accepts billing by absentee physicians. In order for the 
surgical staff to bill for lacerations being treated and 
discharged from the emergency department, the surgeon 
will have to be physically present. 

Dr Moy.an: The basic premise is that whoever does the 
procedure collects the fee. Defining who should provide the 
service depends on prior training experience, residency 
requirements, etc. Presently, there are many crossover 
areas in patient care between specialties that require 
policies as to which physician group will evaluate and treat 
these problems. Examples include hand injuries, in which 


682 Arch Surg—Vol 113, June 1978 . 


proper experience for this type of injury is required for 
plastic, orthopedic, and general surgery residency training 
and certification. Assignment for these patient groups 
should be determined by the emergency department 
committee. 

DR WaGNER: Responsibility for fees and billing for 
services should be carried out by those physicians on the 
site and responsible for the initiation of care. Physicians 
who are currently under cost reimbursement contracts are 
not allowed to "double bill,” necessitating independent 
practitioners in the emergency unit if maximum reim- 
bursement is to be accomplished. 

The establishment of geographic full-time physicians in 
emergency medicine offers no more diffieult financial 
arrangements than in other traditional disciplines when 
ultimate financial rewards return to the individuals 
commensurate with the services performed. 

Question 6: Is it a public obligation for university centers to train 
emergency physicians? 

Dr Krome: This is so pertinent it should have been 
answered in the beginning of this discussion. In my 
opinion, medical schools have an obligation to teach their 
community. As a part of this obligation, it is necessary to 
identify the community needs and ensure that there is a 
high level of education available so that these community 
needs are fulfilled. Assuming, therefore, that there is a 
need for emergency physicians and that this assumption is 
valid in a particular community, it appears to me that the 
answer to this question is "yes." The medical school has an 
obligation to ensure that the practitioners in their commu- 
nity are well educated. | 

The education of medical practitioners begins at the 
undergraduate level and continues through the graduate 
level into the physicians’ continuing career. The medical 
school has an obligation to meet these educational needs at 
all three levels. Their failure to meet this obligation 
separates the medical school from the context of the reality 
of contemporary medicine. In a pragmatic sense, it may 
also minimize the medical school's ability to obtain popular 
support in its search for funds from the state. 

Dr. MovriAN: The present obligation of university 
centers is to provide optimal training for existing training 
programs and medical students. If the university center 
can fulfill these commitments and has an additional 
volume and type of emergency patients for emergency 
department physician training, the university center 
should provide the training if the need for this type of 
health provider can be defined. However, the training 
constraints already placed on the emergency department 
population makes this concept seem unwise within the 
university medical center at the present time. 

DR WAGNER: It is clear that the university must be 
responsible for the training of needed physicians. To allow 
the responsibility for educating health professionals whose 
role in the university is still evolving to pass to nonuniver- 
sity sites would be an abdication of basie responsibility and 
an invitation to further perfusion of nonrelevant teaching 
activities. Appropriate interest in and development of a 
needed health professional such as the emergency physi- 
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cian should serve to strengthen the university image 
within the health care system. 

DR JOHNSON (Concluding Remarks): Adequate adminis- 
trative, educational, and patient care supervision in the 
university teaching hospital emergency department must 
be provided. All panelists agree that this cannot be 
performed with only junior house staff; there must be 
physically present at all times a senior resident or an 
attending physician. Dr Moylan has presented a plan 
involving the senior resident with close coverage by an 
attending. Others suggest the presence of a full-time 
emergency physician. | ; 

There seems to be agreement that fees should be based 
on service. An attending physician bills for his participa- 
tion and the house staff participation is billed by the 


hospital. Without an attending physician, no doctor bills - 


should be directly collected. 


fa 


The obligation of the teaching institution to train emer- 
gency physicians is still a debated issue. 

It would seem that in the experience of Drs Krome and 
Wagner, both surgeons, the presence of emergency physi- 
cians in emergency physician training programs does not 
detract from trauma education for the surgeon. Dr Moylan 
expressed the concern of many of us that it might. 

Although this discussion may not present an obvious 
answer to solve the problems, it should help the many 
surgical educators wrestling with the problem of the 
emergency department by presenting them with the views 
of panelists who are and have been directly involved with 
an emergency department in a university teaching hospi- 
tal. mj | 


. Ben Eiseman, MD, had the original concept for this panel. 


. Editorial Comment [ 


Three highly effective leaders in emergency medical services. 


have been served up (underhand) some open-ended questions 
about their specialty. Predictably, each written reply knocked the 
answers out of the ball park. This is the classic pitfall of a written 
"symposium" lacking the clarifying effect of real-time eyeball-to- 
eyeball rebuttal. Even the old debating trick of fielding a tough 
question by giving an answer to an unrelated easier one gets by 
unchallenged, | pr: UTA v N 1" UNT ior, j^ 
It seems to me that the panelists did not face the issue, which 
they and we know is, "Granted EMS provides an important 
hospital service, but defend its right to be an academic scientific 
and therefore university department." by AS den 
No dispassionate critic can doubt that the emergency room is a 
busy money-making place that serves an important clinical 
service. To me, this clearly qualifies it for hospital departmental 
status. But this does not equate with a university or medical school 
department. Service alone is terribly important to a hospital and 


should be reflected in its administrative structure. Housekeeping. 
and food service serve a hospital function, but scarcely qualifies - 


the guards, cooks, and dietician for a professional chair or a place 
on the medical school curriculum committee. Ci 

Emergency medical services must answer some critical ques- 
tions to qualify for university departmental status, just as have 
anesthesiologists and radiologists in previous years. Service and 
ability to generate income are not enough. To thus qualify as a 
serious identifiable new. discipline and area of scholarly pursuit, 
these leaders in emergency medical services should answer such 
questions as these: —  — — — r ae d 

1. Identify the intellectual discipline and body of basic knowl- 
edge in which the emergency medical service clearly is more 


expert than any other existing specialty. Are emergency service 
physicians better at treating, understanding, and investigating 
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even the early phases of diabetes, coma, acute head injury, or 
urinary retention than are diabetologists, neurosurgeons, or 


. urologists? Or is their real value merely in being more quickly and 
routinely available? 


2. Define the specific area of emergency service research. Is it 
not primarily a system analysis approach to find better methods of 
applying knowledge and techniques discovered and more thor- 
oughly understood by others? Is such purely applied "research" 


really worthy of university or academic departmental status? 


3. In medical student or resident teaching, where can the 
emergency medical service be more expert in instruction 
concerning any one disease than the physicians who specialize in 
that discipline? Does not emergency service teaching primarily 
consist of skimming off a horizontal slice of the identification and 
treatment of the early stages of disease that surgeons, obstetri- 
cians, psychiatrists, and other true specialists know about in 
depth? As a close friend and emergency service specialist once 


J suggested to me, emergency medical service specializes in the first 


ten (or 20) minutes of all diseases. They are the first 20-minute 
experts. They must at best have two important virtues, neither of 
which qualifies them for departmental academic status: First, 
they must be familiar with the early manifestations of all disease. 
Second, they must be available. They have to be effective until 


help from the specialists arrives. 


When I get hit by a car or mugged by an antagonist, I certainly 


¢ 


| want a skilled (and well-paid) emergency service physician and his 


team directing the ambulance that picks me up and cares for me 
during the first few minutes after I arrive in the emergency room. 
But I couldn’t care less whether these doctors who may save my 
life hold academic tenure or professorial chairs. 

2 f BEN EISEMAN, MD 
Denver 
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l i5 * E pertoreal contamination with 
: Ep olymicrobial (aerobic and 
é jc flora from the bowel or 
Í vagina may occur during surgery 
. or as a result of trauma, septic 
_ abortion, or perforating diseases 
such as appendicitis. 
Clinical signs in the acute phase 
fiar -indlade i increasing abdominal 
nderness and fever. Bacteremia, 
which may progress to septic 
RAEShOCK, occurs fairly frequently. In 
. female pelvic infections, bacteremia 
3 and septic pelvic thrombophlebitis 
are always a threat because of the 












d 3 rich vasculature of the female pelvis. 


[eA 
M oc 
om es 


Introduction - 


The biphasic clinical nature of 
serious intra-abdominal and 
female pelvic infections may be 
related to sequential dominance 
first of aerobes and then of 
anaerobes. Antimicrobial 
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Initially, antimicrobial therapy 
directed against aerobes such 
as Escherichia coli often results 
in defervescence and clinical 
improvement. Failure of the 
patient to respond or recurrence 
of symptoms may indicate 
anaerobic involvement. B. fragilis 
is the anaerobe most frequently 
isolated in patients with intra- 
abdominal sepsis or serious 
female pelvic infections. 





THE BIPHASIC NATURE 
OF SERIOUS 
INTRA-ABDOMINAL/ PELVIC 
IN FECTION S 





coverage of both aerobes and 
anaerobes should be considered 
during all stages of serious intra- 
abdominal and female pelvic 
infections. 


The majority of these infections 


are polymicrobial. During the 
early, toxic phase, aerobes are 


Late Phase: 
Peritoneal Response 


The clinical course may 
progress to walling off of the 
infection and subsequent absces 
formation. These collections of pt 
can be located intraperitoneally, 
retroperitoneally, or within 
the viscera. 

Progression from peritonitis to 
abscess formation may be an 
insidious process or may be 
marked by sudden deterioration 
of the patient who had been 
recovering. At this point, failure t 
respond to appropriate antibiotic 
therapy should alert the clinician 
to the possibility of intra-abdomin 
or pelvic abscess formation and 
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generally the dominant | 
pathogens; the coexistent —— = —~ 


anaerobes may contribute to the 


clinical picture. In the patient who — 
progresses to the late phase and 


develops an abscess, anaerobes 


(especially Bacteroides fragilis) 


are the dominant isolates. Arte 
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the potential need for operative 
intervention. AT | 

In both the early peritonitis 
stage and the later abscess stage, 
culture of purulent material yields 
aerobes and anaerobes in the 
majority of instances. In fact, 
anaerobes have been isolated 
from 90% to 96% of intra- 
abdominal infections associated 
with bowel perforation. Anaerobes 
Such as B. fragilis have been 
isolated in 80% to 100% of 
patients with pelvic abscesses 
Studied with appropriate 
techniques of specimen 

ollection and culture. 
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For information about one antibiotic to 
consider in treating serious infections due to 
anaerobic pathogens, please turn the page. 


" 
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-INDUCED PERITONEAL SOILAGE 


.. The sequence of events that follow experimental 


| induction of peritoneal soilage in rats parallels the 


biphasic course of this disease. Although animal 
data cannot be directly applied to humans, this 


~ model helps explain the pathogenesis. 


" > 


| A standardized inoculum of rat colonic contents 


zt i 


containing both aerobic and anaerobic organisms 
was implanted into the peritoneal Cavity of male 


of Wistar rats. The animals were observed for response 
. | and survivors were sacrificed after ten days. The rats 
p AER 


developed a two-stage disease: initial, acute peritonitis 
and later, intra-abdominal abscesses. Mortality and 


" Progression of these stages varied sharply with 


antimicrobial coverage for aerobes, anaerobes, 


-Untreated Controls (60) - 


A 


sor Bothi =: 


[SES Initial Mortality Rate in Rats 


! _ j . $2 e gje - 
uL E Abscess Formation in Survivors 


- 


___} Normal Rats With No Infectious Complications 


22/60 (37%) — 


polum a ruo 38/38 (100%) 


Antibiotic Coverage for RE 
Coliforms Only (57) — . Vest 


EE EL Un E MN rr ER 1/57 (296) Normal 


Pe iis Antibiotic Coverage for 


_ Anaerobes Only (60) 


ENERO 


37/60 (62%) Normal 


Combined Coverage 
for Coliforms + Anaerobes (58) - 


5/58 (996) —— — — - 3/53 (696) 50/58 (86%) Normal 


In this study, coliform organisms appeared to be | 
responsible for the early mortality associated with fecal 
peritonitis, whereas B. fragilis and other anaerobes 
were associated with later abscess formation. 











. Anaerobic activity 


Cleocin 9 PO, (clindamycin phos- 
phate injection) has proved to be 
effective in a variety of serious 
intra-abdominal and female pel- 
vic infections caused by sus- 
ceptible anaerobic organisms in- 
cluding gram-positive cocci, and 
gram-positive and gram-negative 
bacilli. Specifically, the activity of 
clindamycin has been estab- 
lished in the following conditions: - 
septicemia; serious intra-abdomi- 
nal infections such as peritonitis 
and intra-abdominal abscess; se- 
rious infections of the female 
pelvis and genital tract such as 
endometritis, nongonococcal 
tubo-ovarian abscess, pelvic cel- 
lulitis, and postsurgical vaginal 
cuff infection; serious lower respi- 
ratory tract infections such as 
empyema, anaerobic pneu- 
monitis, and lung abscess; and 
serious skin and soft-tissue infec- 
tions caused by susceptible 
strains of bacteroides, fusobac- 
teria, eubacteria, actinomyces, 
peptococci, microaerophilic 
streptococci, and clostridia * 

Since disc susceptibility testing 
with current methods is not reli- 
able for anaerobes, in vitro dilution 
methods should be used to de- 
termine susceptibility to — . 
clindamycin. 


Also of value in serious aerobic 
ram-positive infections caused 
by susceptible streptococci, sta ph- 
ylococci, and pneumococci. The 

use of Cleocin PO, in gram- 
positive infections has been in- 
vestigated both clinically and 
bacteriologically. Because of the 
risk of colitis, as described in the 


- WARNING box, before selecting 


clindamycin the physician should 


THERAPEUTIC 


- cocci. However, staphylococcal 


CONSIDERATIONS... 


A 






2. Cleocin PO,is useful in 
patients who are sensitive to pen- 
icillin. Clindamycin does not 
share antigenicity with the pen- 
icillins; however, hypersensitivity 
reactions have been reported 
with clindamycin therapy. If a 
hypersensitivity reaction occurs, 
the drug should be discontinued. 
Serious anaphylactoid reactions 
require immediate emergency 
treatment with epinephrine. Oxy- 
gen and intravenous cortico- 
steroids should also be administere 
as indicated. ‘ 

Cleocin PO, can fill a need for 
both penicillin-sensitive patients 
and those with serious infections 
caused by penicillin-resistant 
staphylococci. 

As with all antibiotics, Cleocin 
PO,should be used with caution 
in atopic patients. Clindamycin 
has demonstrated cross-anti- 
genicity with lincomycin. 

Cleocin PO,should be re- 
served for serious infections 
where less-toxic antimicrobial 
agents are inappropriate, as de- 
scribed in the Indications section 
of the brief summary on the 
following page. 





consider 
the nature of 
the infection 
and the suitability 

of less-toxic alternatives (eg, 
erythromycin). 


Indications include: serious 
lower respiratory tract infections 
such as pneumonia caused by 
susceptible staphylococci; se- 
rious soft-tissue infections such 
as deep abscesses and deep 
traumatic or surgical wound in- 
fections caused by susceptible 
staphylococci and streptococci; 
septicemia caused by suscepti- 
ble staphylococci and strepto- 
cocci; and acute hematogenous 
osteomyelitis caused by suscepti- 
ble staphylococci. In many 
instances, the evaluated cases 
have been secondary to massive 
wounds, surgery, or debilitating 
disease. With few exceptions, the 
organisms proved susceptible in 
vitro and were successfully eradi- 
cated from the clinical lesions. 


Other therapeutic 
considerations 

1. Cleocin PO, (clindamycin 
phosphate injection) is clinically 
effective in serious infections 
caused by penicillin-resistant or 
penicillinase-producing staphylo- 





If significant diarrhea or co- 
litis occurs during therapy, 
this antibiotic should be dis- 
continued. (See WARNING 
box and summary of pre- 
scribing information on 
following page.) 

strains resistant to clindamycin Qo Ac zo 
have been encountered, and 
susceptibility testing should be 
performed. | 











*Clostridia are more resistant than most an- 
aerobes to clindamycin. Some species, eg, 
C. sporogenes and C. tertium, are frequently 
resistant to clindamycin. 
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Cleocin Phosphate 


(clindamycin phosphate injection, N.F.) 


WARNING 
Clindamycin can cause severe colitis 
which may end fatally. Therefore, it should 
be reserved for serious infections where 
less-toxic antimicrobial agents are inap- 
propriate, as described ir the Indications 
section. It should not be used in patients 
with nonbacterial infections, such as most 
upper respiratory tract infections. The 
colitis is usually characterized by severe, 
persistent diarrhea and severe abdominal 
cramps and may be associated with the 
passage of blood and mucus. Endoscopic 
examination may reveal pseudomem- 
branous colitis. 
When significant diarrhea occurs, the drug 
should be discontinued cr, if necessary, 
continued only with close observation of 
the patient. Large bowel endoscopy has 
been recommended. 
Antiperistaltic agents such as opiates and 
diphenoxylate with atropine (Lomotil') 
may prolong and /or worsen the condition. 
Diarrhea, colitis, and pseudomembranous 
colitis have been observed to begin up to 
Several weeks following cessation of 
therapy with clindamycin. 


Each ml contains: 
clindamycin phosphate 


OOOO o en n ca cee bas ee 150 mg 

clindamycin base 
EMEVUEIGONON 3s. ce awe tol 5 mg 
disodium edetate ...... ......... 0.5 mg 


water for injection 
When necessary, pH adjusted with NaOH 
and/or HCI. 


Indications: Clindamycin is indicated in the 
treatment of serious infections caused by 
susceptible anaerobic bacteria. 

Clindamycin is also indicated in the treat- 
ment of serious infections due to susceptible 
strains of streptococci, pneumococci, and 
staphylococci. Its use should be reserved for 
penicillin-allergic patients or other patients for 
whom, in the judgment of the physician, a 
penicillin is inappropriate. Because of the risk 
of colitis, as described in the WARNING box, 
before selecting clindamycin the physician 
should consider the nature of the infection 
and the suitability of less-toxic alternatives 
(eg, erythromycin). 

Anaerobes: Serious respiratory tract infec- 
tions such as empyema, anaerobic pneu- 
monitis and lung abscess; serious skin and 
soft-tissue infections; septicemia; intra-ab- 
dominal infections such as peritonitis and 
intra-abdominal abscess (typically resulting 
from anaerobic organisms resident in the 
normal gastrointestinal tract); infections of the 
female pelvis and genital tract such as 
endometritis, nongonococcal tubo-ovarian 
abscess, pelvic cellulitis, and postsurgical 
vaginal cuff infection. 

Streptococci: Serious respiratory tract infec- 
tions; serious skin and soft-tissue infections; 
septicemia. 

Staphylococci: Serious respiratory tract 
infections; serious skin and soft-tissue infec- 








tions; septicemia; acute hematogenous 
osteomyelitis. : 

Pneumococci: Serious respiratory tract 
infections. 

Adjunctive Therapy: In the surgical treat- 
ment of chronic bone and joint infections due 
to susceptible organisms. Indicated surgical 
procedures should be performed in con- 
junction with antibiotic therapy. 

Bacteriologic studies should be performed 
to determine the causative organisms and 
their susceptibility to clindamycin. 


Contraindications: History of hypersensitivity 
to clindamycin or lincomycin. 


Warnings: (See WARNING box.) Mild cases 
of colitis may respond to drug discontinuance 
alone. Moderate to severe cases should be 
managed promptly with fluid, electrolyte, and 
protein supplementation as indicated. Sys- 
temic corticoids and corticoid retention 
enemas may help relieve the colitis. Other 
causes of colitis should also be considered. 

A careful inquiry should be made con- 
cerning previous sensitivities to drugs and 
other allergens. Antagonism has been 
demonstrated between clindamycin and 
erythromycin in vitro. Because of possible 
clinical significance, these two drugs should 
not be administered concurrently. 

Usage in Pregnancy: Safety for use in 
pregnancy has not been established. 

Usage in Newborns and Infants: When 
clindamycin phosphate is administered to 
newborns and infants, appropriate monitoring 
of organ system functions is desirable. 

Nursing Mothers: Clindamycin has been re- 
ported to appear in breast milk in.ranges of 
0.7 to 3.8 mcg ml. 

Usage in Meningitis: Since clindamycin does 
not diffuse adequately into the cerebrospinal 
fluid, the drug should not be used in 
meningitis. 

SERIOUS ANAPHYLACTOID REACTIONS 
REQUIRE IMMEDIATE EMERGENCY TREAT- 
MENT WITH EPINEPHRINE. OXYGEN AND 
INTRAVENOUS CORTICOSTEROIDS 
SHOULD ALSO BE ADMINISTERED AS 
INDICATED. 


Precautions: Review of experience to date 
suggests that a subgroup of older patients 
with associated severe illness may tolerate 
diarrhea less well. When clindamycin is indi- 
cated in these patients, they should be 
carefully monitored for change in bowel fre- 
quency. Prescribe with caution in individuals 
with a history of gastrointestinal disease, 
particularly colitis. 








Do not inject intravenously as an undiluted 
bolus; infuse as directed in package insert. 
Indicated surgical procedures should be per- 
formed in conjunction with therapy. Patients 
with very severe renal disease and /or very 
severe hepatic disease accompanied by se- 
vere metabolic aberrations should be dosed 
with caution and serum clindamycin levels 
monitored during high- dose therapy. 

Prescribe with caution in atopic individuals. 
During prolonged therapy, periodic liver and 
kidney function tests and blood counts should 
be performed. Use may result in overgrowth 
of nonsusceptible organisms, particularly 
yeast. Should superinfection occur, adjust 
therapy as clinical situation dictates. Clin- 
damycin has been shown to have neuro- 
muscular blocking properties that may en- 
hance the action of other neuromuscular 


blocking agents. Use with caution in patients — : 


receiving such agents. 


Adverse Reactions: Gastrointestinal: Abdomi- 
nal pain, nausea, vomiting, and diarrhea. (See 
WARNING box.) Hypersensitivity Reactions: 
Maculopapular rash and urticaria have been - 
observed. Generalized mild to moderate mor- 
billiform-like skin rashes are the most 
frequently reported of all adverse reactions. 
Rare instances of erythema multiforme, some 
resembling Stevens- Johnson syndrome, have 
been associated with clindamycin. A few 
cases of anaphylactoid reactions have been 
reported. If a hypersensitivity reaction occurs, 
the drug should be discontinued. The usual 
agents (epinephrine, corticosteroids, anti- 
histamines) should be available for 
emergency treatment of serious reactions. 
Liver: Jaundice and abnormalities in liver 
function tests have been observed during 
clindamycin therapy. Hematopoietic: Neu- 
tropenia, eosinophilia, agranulocytosis, and 
thrombocytopenia have been reported; no 
direct etiologic relationship to concurrent clin- 
damycin therapy has been made. Local 
Reactions: Pain, induration, and sterile ab- 
scess have been reported after intramuscular 
injection and thrombophlebitis after intra- 
venous infusion. Reactions can be minimized 
or avoided by giving deep intramuscular 
injections and avoiding prolonged use of 
indwelling intravenous catheters. 


How Supplied: Available as sterile solution 
with each ml containing clindamycin phos- 
phate equivalent to 150 mg clindamycin base. 
Ampoules of 2 and 4 ml. 


Caution: Federal law prohibits dispensing 
without prescription. 


For additional product information see your 
Upjohn representative. MED B-5-S  J-6219-9 


STERILE SOLUTION — FOR INTRAMUSCULAR AND INTRAVENOUS USE 


^. Cleocin Phosphate 


(clindamycin phosphate injection, N.F.) 
The Upjohn Company. Kalamazoo. Michigan 49001 
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Renal Perfusion With Albumin 


Clinical Renal Preservation by 
Cryoperfusion With an Albumin Perfusate 


Richard L. Burleson, MD; David B. Jones, MD; Agheg M. Yenikomshian, MD; 


Claude Cornwall, MD; Christine DeVoe, RN; Jeanne DeRito, RN 


e Eighty-six human kidneys have been preserved by cryoper- 
fusion with an albumin-based perfusate for five to 50 hours prior 
to transplantation. Sixty-three of the kidneys were transplanted. 
The overall immediate function rate was 72% and was 100% (34/ 
34) for kidneys with no warm ischemic damage transplanted into 
recipients without hypotension or prior sensitivity. The overall 
actuarial one-month kidney survival rate was 87%, the three- 
month survival rate was 7396, and the one-year survival rate was 
65%. No kidney was discarded because of poor perfusion. 
Perfusion data, including flow, diastolic pressure, perfusion 
time, and lactate concentration were not predictive of immediate 
renal function. Light, electron, and immunofluorescence micro- 
scopic study of biopsy specimens showed no evidence of 
perfusion or immunologic damage to the kidneys. Perfusion of 
transplantable kidneys with albumin provides reliable preserva- 
tion for up to 50 hours without producing either structural or 
immunologic damage to the organ. 

(Arch Surg 113:688-692, 1978) 


linical realities often require preservation of trans- 
plantable kidneys for up to 48 hours. However, there 
is no unanimity of opinion as to the best method of 
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preservation. Our experience with preservation of kidneys 
by eryoperfusion with an albumin perfusate confirms that 
it provides reliable preservation for more than 48 hours 
without causing anatomic or immunologic injury to the 
organ. It has the advantages of simplicity and allows for 
the testing of the organ for viability, vascular integrity, 
other abnormalities, and sterility. 


MATERIAL AND METHODS 
Kidney Removal and Preparation for Perfusion 


Sixty-seven kidneys were removed by an en bloc dissection 
technique from heart-beating cadavers or cardiac arrest cadavers 
within 45 minutes of cardiac arrest. Nineteen kidneys stored in 
either lactated Ringer's or various intracellular electrolyte solu- 
tions were received from other centers. 

After nephrectomy or on arrival, the kidney(s) were placed in 
lactated Ringer's solution at 4°C and were flushed with 500 ml of 
our standard flush solution, After flushing, the aorta or renal 
artery was cannulated for perfusion, and the kidney(s) were 
transferred to the perfusion apparatus. 


Perfusion Apparatus and Perfusate Solution 


All perfusions were done with a portable organ preservation 
system (Belzer organ preservation system, Model T-1450). One 
liter of perfusate,’ was made prior to each perfusion by mixing 675 
ml of lactated Ringer's solution, 150 ml (37.5 g) of normal human 
serum albumin, 87 ml of 1.75% Na,HPO,, and 10 ml of 22.45% 
NaH,PO,H,O. In addition, 80 ml of 25% mannitol, 8 mEq of 
magnesium sulfate, 80 units of regular insulin, 250 mg of methyl- 
prednisolone sodium succinate (Solu-Medrol), 250,000 units of 
aqueous buffered penicillin G, and 15 ml (13.4 mEq) of sodium 
bicarbonate were added. The final electrolyte concentrations were 
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as follows: Na, 140 mEq/liter; K, 2.7 mEq/liter; and Cl, 77 mEq/ 
liter. The osmolality was 380 mOsm/liter. The phosphate buffer 
solution was prepared in advance and sterilized by the pharmacy; 
the remainder of the solution could be mixed in a sterile fashion in 
15 minutes. 


Conduct of Perfusion 


Perfusion was initiated with a stroke rate of 60 per minute and a 
stroke volume adjusted to give an original systolic pressure of 60 
mm Hg. The rate and stroke volume remained constant through- 
out the perfusion. If two kidneys were originally perfused via the 
aorta, when one kidney was removed, the stroke volume was 
reduced to provide the same systolic pressure that the two kidneys 
had been providing. The surface temperature of the kidneys was 
monitored with a probe and kept between 4 and 9°C. Hourly 
recordings were made of the systolic and diastolic pressures and 
flow rate. The perfusate was cultured by standard technique prior 
to the start of perfusion and after each manipulation of the 
organs. After two to three hours of perfusion, the organs were 
dissected and inspected. 


Evaluation of Kidneys and Recipients 


Changes in systolic and diastolic pressure, flow rate, perfusate 
lactate concentration, and perfusion time were determined for the 
transplanted kidneys. Biopsy specimens were taken of five 
kidneys at variable times after the instigation oh, perfusion. 
Biopsy specimens were taken of ten other kidneys just prior to 
opening the clamps after completion of the anastomosis and again 
anproximately one hour after vascularization of the graft had 
heen accomplished. Tissues were fixed in a 4% formaldehyde 
solution and buffered isotonic 2.5% glutaraldehyde, were prepared 
ior conventional light microscopy, and were embedded in epoxy 
res'n (Epon 812-Araldite) for transmission electron mieroscopy. 
Semithin plastic sections were stained with borax-toluidine blue 
for high-resolution light microscopy. Tissues were prepared for 
scanning electron microscopy with osmium thiocarbohydraxideos- 
mium treatment, critical point drying, and gold palzadium coat- 
ing. In addition, immunofluorescence mieroscopy using standard 
techniques was performed on each specimen of unvascularized 
kidney. 

For each recipient, the anastomosis time, hemodynamic status, 
and level of presensitization as determined by the highest 
pretransplant recipient level of cytotoxic ántibodies against a 
panel of cell donors was determined by standard techniques. 


RESULTS 


Eighty-six kidneys were perfused for intervals of six to 
50 hours. Twenty-three (27%) of the kidneys were 
discarded for the following reasons: four (two pair) because 
of positive perfusate cultures; seven because of vascular 
anomalies; three because of tumors; four because of 
mechanical failures; three because of inadequate lymph 
node material for typing; and two (2%) after 48 hours of 
storage because no suitable recipient could be identified. 

Sixty-three (73%) of the kidneys were transplanted, 48 at 
our institution and 15 at other centers around the country. 
Two of the transplanted kidneys are excluded from further 
analysis: one was perfused for 36 hours with a plasma 
perfusate prior to our receiving it, and the second was lost 
because of a technical failure (hemorrhage) at the time of 
transplant. 

In 44 (72%) of the transplanted kidneys, immediate life- 
sustaining function developed whereas in 17 (28%) a period 
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Table 1.—Immediate Function of Transplanted Kidneys 





No. With 
Total No. immediate 
Group Transplanted Function (%) 
Heart-beating cadaver 55 43 (78) 
Warm damage at recovery 6 1 (17) 


Recipient hypotensive 10 0 (0) 
Recipient with 

sensitivity > 10%* 10 5 (50) 
Selected group; 34 34 (100) 


*Recipients had cytotoxic antibody against more than 10% of random 
panel of cell donors. 

Tincludes all kidneys that had no warm damage and no ice storage after 
perfusion that were transplanted into nonhypotensive patients whose 
sensitivity against cell panel was less than 1096. 


Table 2.—Actuarial Kidney Survival Rates | 





Survival, % +SE 
(No. of Patients) 













Recipient 
Group 







6 mo 





3 mo 








Total 87+ 4(61) 73+ 6(45) 65+ 6(33) 65+ 6(26) 
Sensitivity 
< 10%* 92+ 4(49) 79+ 6(38) 67+ 7(28) 65+ 7(21) 






Sensitivity 
> 10%t 






70+14(10) 50+16(6) 50+16(4) 50+16(4) 





*Recipients had cytotoxic antibody against less than 10% of random 
panel of cell donors. 

TRecipients had cytotoxic antibody against more than 10% of random 
panel of cell donors. Data not available for two patients. 


of acute tubular necrosis (ATN) occurred. Substantial 
warm ischemia, recipient hypotension, or recipient presen- 
sitization adversely affected the early function of the 
transplanted kidney (Table 1). For 34 selected kidneys that 
had no warm ischemia and were transplanted into recipi- 
ents who had no hypotension or prior sensitivity, the 
immediate function rate was 100% (34/34). 

There were five pairs of kidneys in the selected group. 
Both the first and second kidney to be transplanted showed 
immediate function even though the second kidney was 
perfused 15 to 22 hours longer than the first kidney. In only 
one of the six kidneys that had ischemic damage at the 
time of recovery did-émmediate life-sustaining function 
develop. However, normal function was recovered in all six 
warm-damaged kidneys after a period of ATN and the 
kidneys survived for more than one month. 

The one-month actuarial graft survival rate was 87% + 4 
SEM, the three-month survival rate was 73% + 6, and the 
one-year survival rate was 65% + 6. The kidney survival 
rates for those recipients who had less than a 10% level of 
presensitization was greater (Table 2) than those recipi- 
ents who showed greater than 10% sensitivity. 

There were no primary wound or anastomotic infections 
and only one kidney was lost due to a late technical 
problem. In one kidney, a pelvic fistula secondary to a 
parenchymal infarct developed that was associated with a 
divided upper-pole vessel. No other kidney with an area of 
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Fig 1.—Electron micrograft of normal-appearing glomerular capil- 
lary after 48 hours of perfusion showing intact endothelium (E) 
and foot processes. Occasional microvilli are seen (M) 
( x 4,000). 


deficit parenchyma perfusion was transplanted. 

No perfused kidney was discarded because it was 
believed to be nonviable. No transplanted kidney failed to 
function. No differences were apparent in the perfusion 
data that allow discrimination by perfusion characteristics 
of the kidney in which ATN is destined to develop from the 
kidney that will function immediately. 

Light microscopy of the unvascularized kidney showed 
excellent morphology with wide-open capillaries and open 
tubular lumens. There were no glomerular abnormalities 
seen. The proximal tubules showed a mild increase of 
pinocytie vessicles over the control material. The brush 
border of the tubules was well preserved and there was 
generally a lack of cellular debris in the tubular lumens. 

Transmission electron microscopy showed the glomeruli 
to have a normal intact endothelium of the capillaries (Fig 
1). There was a mild increase in mierovilli on the podocytes. 
The tubules showed a moderate increase in lysosomes at 48 
hours. Scanning electron microscopy confirmed the 
presence of good foot processes of podocytes and a moder- 
ate increase in microvilli. By immunofluorescence micros- 
copy, no substantial deposits of IgG, C,, IgA, IgM, or fibrin 
could be identified. 

Light microscopy of the one-hour postvascularization 
biopsy specimens showed no substantial lesions of glome- 
ruli except in one case. This case showed many fibrin plugs 
and cellular debris in glomerular capillaries (so-called 
necrotic lesions) and also, extensive starch-grain emboliza- 
tion. The renal tubules showed great variation in changes. 
Focal death of tubular cells and some cellular debris in 
tubular lumens were consistently present. Electron micros- 
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Fig 2.—Electron micrograft of normal-appearing glomerular capil- 
lary one hour after revascularization after 48 hours of perfusion 
showing intact endothelium and foot processes ( x 5,000). 


copy showed an intact endothelial fenestrated layer of the 
glomeruli (Fig 2). There were no areas of denudation seen. 
The mesangial cells were without lesions. The podocytes 
had intact foot processes but showed microvilli similar to 
the unvascularized perfused kidneys. The renal tubules had 
intact organelles but cytoplasmic vesicular debris was 
commonly present in the lumen of the proximal convoluted 
tubules. The glomerular capillary plugs. previously de- 
scribed in a biopsy seemed by electron microscopy to be 
comprised predominately of fibrin, cell debris, and occa- 
sional platelet thrombi that were generally associated with 
grains of starch. 


COMMENT 


Since September 1974, we have preserved all of our 
transplantable kidneys by eryoperfusion with an albumin- 
based perfusate. In evaluating this technique of organ 
preservation, the following three questions should be 
explored: First, does the technique preserve the organ? 
Second, does the technique damage the organ? and Third, 
are there any advantages to this technique over perfusion 
with modified plasma or simple cold storage? 

Adequacy of preservation and damage secondary to the 
method of storage can be assessed by the presence or 
absence of early function of the graft, microscopic study of 
the organ during and after preservation, and long-term 
survival of the graft. Failure of immediate function of a 
transplanted kidney may be due to a number of factors. We 
believe that if an organ that is functioning at the time of 
recovery is transplanted into a hemodynamically stable 
recipient who is not presensitized,’ then immediate func- 


Renal Preservation—Burleson et al 


tion is primarily dependent on adequacy of preservation 
and the presence or absence of storage damage. —— 
There were 34 kidneys in this series that were normal at 
the time of their recovery, were preserved for periods up to 
45 hours, and were transplanted in stable, nonpresensitized 
recipients. Of the 34 kidneys, all functioned immediately. 
There were five pairs among these kidneys with different 
perfusion times for each kidney. The ability of the second 
kidney to withstand up to an additional 22 hours of 


perfusion and function immediately indicates that there: 


was no progressive ischemic or mechanical damage during 
the time of perfusion. We believe this establishes that 
cryoperfusion with an albumin perfusate adequately 
preserves transplantable kidneys for periods up to 50 
hours. 

Histologically by light, immunofluorescence, and elec- 
tron microscopy no evidence of structural or immunologic 
damage attributable to perfusion even after 48 hours of 
storage could be identified except in one kidney. In both 
the unvascularized and vascularized specimens, the endo- 
thelium remained normal and there was no deposit of 
foreign protein identifiable by  immunofluorescence 
microscopy. One kidney was noticeably different and 
showed the same type of necrotic capillary lesion as 
reported by Spector et al* In addition to the necrotic 
capillary lesion, there was massive starch-grain emboliza- 
tion. Whether the two findings are related is indetermi- 
nant. The absence of microscopic abnormalities in both the 
prevascularized and postvascularized biopsy specimens of 
the vast majority of the kidneys indicates to us that there 
is not an inherent perfusion nephropathy as has been 
suggested. The presence of obvious microscopically iden- 
tifiable damage in the presence of other foreign material 


would lead us to conclude, however, that there may be a 


perfusionist nephropathy. 

Functionally, immunologie or mechanical damage sec- 
ondary to storage should be manifest within the first 
posttransplant month, if not immediately after transplan- 
tation. Only one kidney in this series suffered "acceler- 
ated" rejection; it was transplanted into a recipient with an 
88% level of presensitization. Of the kidneys, 92% survived 
one month if they were transplanted into nonsensitized 
recipients. This documents that the perfusate is not caus- 
ing an extraneous immunologic injury leading to early loss 
of the graft. 

Although the advantages of perfusion over cold storage 
for prolonged (greater than 12 hours) storage of kidneys 
has been amply demonstrated,^* Opelz and Terasaki’ 
argued that cold-storage kidneys have better early and late 
survival rates than do machine-preserved kidneys. The 
survival of these perfused kidneys is better at all time 
intervals than the best results for cold storage quoted by 
those authors: 87% vs 86% at one month, 73% vs 70% at 
three months, 65% vs 61% at six months, and 65% vs 59% at 
12 months. These differences are not statistically differ- 
ent, but they are also not inferior even though the kidneys 
were stored three to six times as long as the cold-stored 
kidneys. Finally, although we would like to consider 
ourselves as a good center, these data represent a coopera- 
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tive effort. Forty-two percent (30 of 63) of the kidneys 
were shared. 

In addition to providing reliable preservation, perfusion 
provides the opportunity to evaluate the organs for viabil- 
ity, vascular integrity, other abnormalities, and sterility. 
An average-sized perfused kidney with a flow rate of 
greater than 100 ml/min and constant or falling diastolic 


pressures is viable. We were unable to discriminate 


between the kidneys destined for ATN and those that 
would function immediately. High flows and a decrease in 
diastolic pressure of 15 mm Hg or greater generally 
presaged immediate function. 

The ability to thoroughly dissect, inspect, and evaluate 
the kidney can «ot be overemphasized. Hall and his 
colleagues" have reported a 38% primary failure rate with 
kidneys with vascular anomalies. Careful dissection and 
evaluation can detect unperfused areas of parenchyma and 
prevent the transplantation of an organ with nonviable 
areas that will develop an infarct and urinary fistula. Other 
lesions (carcinomas) can be identified and time can be 
provided to allow evaluation of the donor at postmortem. 
Finally, bacteriologic sterility of the organ can be assured 
by a culture taken during the time of perfusion. 

Although a well-established technique," perfusion with 
cryoprecipitated plasma is difficult because of the tech- 
niques necessary to prepare and sterilize the plasma. 
Recently, the question of specific or nonspecific immuno- 
logic damage to the kidney caused by circulating globulins 
in the prepared plasma has been raised,'** and evidence 
has been presented to intimate damage to the kidney from 
perfusion itself.''*" Albumin would seem to be an 
adequate substitute for plasma as a perfusate for stored 
kidneys. It allows for simple rapid preparation of the 
perfusate and allows storage without apparent perfusion 
or immunologic injury to the organ. Other investi- 
gators"*'* have demonstrated experimentally in animals 
that a purified protein or albumin-based perfusate 
provides preservation of kidneys equal to that provided by 
perfusion with modified plasma. Clinically, Mendez-Picon 
et al" have reported the use of plasmanate for perfusion 
preservation, and Claes et al'* and Stephensen et al* have 
used albumin for human kidney preservation. Their expe- 
rience also confirms the utility and advantages of a 
nonplasma perfusate. 

Further improvements will be made in perfusates for 
perfusion storage of organs. Free fatty acids or other 
substrates may be found to be beneficial. Recently, we 
have been adjusting the K* ion concentration of the 
perfusate up to 15 mEq/liter on the basis of the studies by 
Johnson et al" and McLoughlin et al* However, until 
further improvements are made, the albumin perfusate 
can be used with reasonable certainty that it provides 
reliable preservation with minimal damage to the organ 
for periods of up to 50 hours. 

These research investigations were supported by Regional Medical 
Health program grant 5003RM, 0003006 from the US Public Health Service, 
the Rosamond Gifford Charitable Corp, US Public Health Service grant HL 
04300 from the National Institutes of Health, and in part by General 


Medical research project grant 1572-01 from the National Institutes of 
Health. 
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Invited Editorial Comment 


Increased dependence on cadaver kidneys for transplantation, 
together with the proliferation of organ-sharing networks, has 
stimulated interest in determining the optimum method of renal 
preservation. The current controversy regarding preservation 
techniques has focused on comparing simple hypothermie storage 
vs continuous pulsatile perfusion, although there may well be 
advantages in each modality depending on the circumstances 
surrounding organ retrieval and distribution. It seems fair to state 
that pulsatile perfusion provides an advantage in situations when 
kidneys are removed from nonheart-beating cadavers with a 
resultant warm ischemia time in excess of 15 minutes and also in 
instances when storage may be required beyond 24 hours. This 
report lends needed support to the use of perfusates other than 
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cryoprecipitated plasma, which remains the standard against 
which innovations and simplifications must be measured. Aside 
from the potential hazards of hepatitis transmission and alloanti- 
body presence, the use of cryoprecipitated plasma increases the 
already difficult logistical problem of cadaver kidney procurement 
by virtue to the last minute preparation it requires. The use of 
albumin or plasma-protein fraction, if not deleterious to renal 
viability, may at least simplify this facet of the enterprise, 
especially for centers not involved in large-scale preservation 
programs. 
| MARTIN SCHIFF, JR, MD 

New Haven, Conn 
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A national sample of 200 hospitals reports: 


97 per cent of major 
gram-negative pathogens 
remain sensitive 


A first-choice aminoglycoside for initial therapy* 
in suspected gram-negative infections? 


Continuing high /n vitro susceptibility 
of clinically significant gram-negative pathogens 


Organisms Susceptible 3X itStrainsTested 
Total Gram-Negative Susceptibility 
> : 2 Auk hodie t s ee ERE S EN re ES Source: Professional Market 
Escherichia coli — ' OE ~ - PES ES, STE S a aS AE = phones Research Bacteriologic Reports 
Proteus, indole-ne ative Lease (RRS. REE eae. | eae —7/76-6/77. These in vitro data 
Proteus indole-positive are based on results obtained 
 STOCSHN yap Da Ic cre BEI OV pc CHEERS SU S ER CEDERE "-w—"u— from a nationwide panel of 200 


Pseudomonas aeruginosa tt EE ERR e. cx PTE) LOS ALE ORT, BS ia a acute-care hospitals of 100 beds 
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lebsiella-Enterobacter-Serratia s NNEe ien d  ..—.... JA, 410 . . ormore. All hospitals in the audit 


a used the Kirby-Bauer method 
Klebsium 107 Fe E A itm ——————————— of disc sensitivity. Data are 
500075": 09 doo ESL NN OC E Nr uno xU Ion OR PT ier HESS : : 1 presented in unweighted form 
[57717 2- 117. Percentage of susceptible 
EIE 0:0 IGABGA 402 THERETO Cou CORSEOHNEGE DADRCDG CSI TEN Sot PO 5 SETAE i, Fa m one ERU. DD strains may Vary from hospital 


Citrobacter dee to hospital 


Total Staphylococcal Susceptibility 96 č 7m% 


‘In vitro susceptibility data are not necessarily indicative of clinical effectiveness. 
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(gentamicin sulfate80mg./2ml.) 


Ovantage 


"The decision to continue therapy with this drug should be based on the results of susceptibility tests, the severity of the infection. and 
the important additioniar Concepts contained in the Warnings Box. Please see following page for Brief Summary of Prescribing Information 
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Brief Summary of Prescribing Information 


GARAMYCIN® Injectable, brand of gentamicin 
sulfate injection, USP, 40 mg. per ml. 

Each ml. contains gentamicin sulfate, USP 
equivalent to 40 mg. gentamicin 

For Parenteral Administration 

For complete information, consult official Package 
Insert, September 1976. 


WARNINGS 

Patients treated with aminoglycosides 
should be under close clinical observation 
because of the potential toxicity associ- 
ated with their use. As with other 
aminoglycosides, GARAMYCIN Injectable 
is potentially nephrotoxic. The risk of 
nephrotoxicity is greater in patients with 
impaired renal function and in those who 
receive high dosage or prolonged therapy. 
Additionally, ototoxicity, both vestibular 
and auditory, can occur in patients 
treated with GARAMYCIN, primarily those 
with pre-existing renal damage and in pa- 
tients with normal renal function treated 
with higher doses or for longer periods 
than recommended. 

Monitoring of renal and eighth nerve 
function is recommended during therapy 
particularly for patients with reduced 
renal function. Urine should be examined 
for decreased specific gravity, increased 
excretion of protein, and the presence of 
cells or casts. Blood urea nitrogen, serum 
creatinine, or creatinine clearance should 
be determined periodically. Evidence of 
ototoxicity (dizziness, vertigo, tinnitus, 
roaring in the ears and hearing loss) or 
nephrotoxicity requires dosage adjust- 
ment or discontinuance of the drug. 

Serum concentrations of amino- 

lycosides should be monitored when 
easible to assure adequate levels and to 
avoid potentially toxic levels. When 
monitoring gentamicin peak concentra- 
tions Ja onged levels above 12 mcg/ml 
should be avoided. When ADU gen- 
tamicin trough concentrations, levels 
above 2 mcg/ml should be avoided. 

In the event of overdose or toxic reac- 
tions, hemodialysis or peritoneal dialysis 
will aid in the removal of gentamicin from 
the blood. i 

Avoid concurrent and/or sequential 
systemic or topical use of other poten- 
tíally neurotoxic and/or nephrotoxic 
drugs, such as cephaloridine, kanamycin, 
amikacin, neomycin, polymyxin B, colistin, 
paromomycin, streptomycin, tobramycin, 
vancomycin, and viomycin. Other factors 
which may increase patient risk of tox- 
icity are advanced age and dehydration. 

Avoid the concurrent use of gentamicin 
with potent diuretics, such as ethacrynic 
acid or furosemide, since diuretics alone 
may cause ototoxicity When adminis- 
tered |.V., diuretics may enhance 
aminoglycoside toxicity by altering the 
ee c concentration in serum and 

ssue. 





INDICATIONS AND USAGE Serious infections 
caused by susceptible strains of: Pseudomonas 
aeruginosa, Proteus sp. (indole-positive and indole- 
negative), Escherichia coli, Klebsiella-Enterobacter- 
Serratia sp., Citrobacter sp., and Staphylococcus 
(coagulase-positive and coagulase-negative). 
Clinically effective in neonatal sepsis; septicemia; 
and serious infections of the central nervous system 
(meningitis), urinary tract, respiratory tract, 
gastrointestinal tract (including peritonitis), skin, 
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sensitivity studies shou be performed. 
Aminoglycosides, including gentamicin, are not in- 
dicated in uncomplicated initial episodes of urinary 
tract infections unless the causative organisms are 
susceptible to these antibiotics and are not suscep- 
tible to antibiotics having less potential for toxicity. 
GARAMYCIN may be considered as initial therapy 
in suspected or confirmed gram-negative infections, 
and therapy may be instituted before obtaining 
results of susceptibility testing. Continued therapy 
with this drug should be based on the results of 
susceptibility tests, the severity of the infection, and 
the important additional concepts contained in the 
WARNINGS Box. If the causative organisms are 
resistant to gentamicin, other appropriate tnerapy 
should be instituted. In serious infections when the 
causative organisms are unknown, GARAMYCIN 
may be administered as initial therapy in conjunc- 
tion with a penicillin- or cephalosporin-type drug 
before obtaining results of susceptibility testing. If 
anaerobic organisms are suspected, consider using 
other suitable antimicrobial therapy in conjunction 
with gentamicin. Following identification of the 
organism and its susceptibility appropriate anti- 
biotic therapy should then be continued. When ap- 
propriate, a ATP drug can be used con- 
comitantly. GARAMYCIN Injectable has also been 
shown to be effective in the treatment of serious 
staphylococcal infections. While not the antibiotic 
of first choice, GARAMYCIN Injectable may be con- 
sidered when penicillins or other less potentially 
toxic drugs are contraindicated and bacterial 
susceptibility tests and clinical judgment indicate 
its use. CONTRAINDICATIONS Hypersensitivity to 
gentamicin. A history of hypersensitivity or serious 
toxic reactions to aminoglycosides may also con- 
traindicate use of gentamicin. WARNINGS See 
WARNINGS Box. PRECAUTIONS Neurotoxic and 
nephrotoxic antibiotics may be absorbed from body 
surfaces after local irrigation or application. The po- 
tential toxic effect of antibiotics administered in this 
fashion should be considered. Increased nephrotox- 
icity has been reported following concomitant ad- 
ministration of aminoglycoside antibiotics and 
cephalothin. Neuromuscular blockade and 
pebreratory paralysis have been reported in the cat 
receiving high doses (40 mg/kg) of gentamicin. The 
possibility of these phenomena occurring in man 
should be considered if gentamicin is administered 
to patients receiving neuromuscular blocking 
agents, such as succinylcholine or tubocurarine. If 
blockade occurs, calcium salts may reverse these 
phenomena. Elderly patients may have reduced 
renal function which may not be evident in the 
results of routine screening tests, such as BUN or 
serum creatinine. A creatinine clearance determina- 
tion may be more useful. Monitoring of renal function 
during treatment with gentamicin, as with other 
aminoglycosides, is particularly important in such 
patients. Cross-allergenicity among amino- 
glycosides has been demonstrated. Patients should 
be well hydrated during treatment. Although the in 
vitro mixing of gentamicin and carbenicillin results 
in a rapid and SUO inactivation of gentamicin, 
this interaction has not been demonstrated in pa- 
tients with normal renal function who received both 
drugs by different routes of administration. A reduc- 
tion in gentamicin serum half-life has been reported 
in patients with severe renal impairment receiving 
carbenicillin concomitantly with gentamicin. Treat- 
ment with gentamicin may result in overgrowth of 
nonsusceptible organisms. If this occurs, appropri- 
ate therapy is indicated. Usage in Pregnancy: Safet 

for use in pregnancy has not been established. 
ADVERSE REACTIONS WNephrotoxicity — Ad- 
verse renal effects, as demonstrated by the pres- 
ence of casts or protein in the urine or by rising BUN, 
NPN, serum creatinine and oliguria, have been re- 
ported. They occur more frequently in patients with 
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a history of renal impairment and in patients treated 
with larger than recommended dosage. Neurotox- 
icity —Adverse effects on both vestibular and 
auditory branches of the eighth nerve have been re- 
ported, primarily in patients with renal impairment 
and in patients on high doses and/or prolonged 
therapy. Symptoms include dizziness, vertigo, tin- 
nitus, roaring in the ears and hearing loss. Numb- 
ness, skin tingling, muscle twitching and convul- 
sions have also been reported. Note: The risk of 
toxic reactions is low in patients with normal renal 
function who do not receive GARAMYCIN Injectable 
at higher doses or for longer periods of time than 
recommended. Other reported adverse reactions 
possibly related to gentamicin include: respiratory 
depression, lethargy, confusion, depression, visual 
disturbances, decreased appetite, weight loss, and 
hypotension and hypertension; rash, itching, ur- 
ticaria, generalized burning, laryngeal edema, 
anaphylactoid reactions, fever, and headache; 
nausea, vomiting, increased salivation, and 
stomatitis; purpura, pseudotumor cerebri, pulmo- 
nary fibrosis, alopecia, joint pain, transient 
hepatomegaly, and splenomegaly. Laboratory ab- 
normalities possibly related to gentamicin include: 
increased serum transaminase (SGOT, SGPT), and 
increased serum LDH and bilirubin; decreased 
serum calcium, sodium and potassium; anemia, 
leukopenia, granulocytopenia, transient 
agranulocytosis, increased and decreased 
reticulocyte counts, and thrombocytopenia. While 
local tolerance of GARAMYCIN Injectable is gener- 
ally excellent, there has been an occasional report 
of pain at the injection site. Subcutaneous atrophy 
or fat necrosis su PEE local irritation has been 
reported rarely OVERDOSAGE In the event of over- 
dose or toxic reactions, hemodialysis or peritoneal 
dialysis will aid in the removal of gentamicin from 
the blood. DOSAGE AND ADMINISTRATION 
Please consult official Package Insert er latest 
Physicians' Desk Reference. HOW SUPPLIED 
40 mg/ml in 2 ml (80 mg) vials; 1.5 ml (60 mg) and 
2 mi (80 mg) disposable syringes. Pediatric Inject- 
able, 10 mg per ml, in 2 ml (20 m9) vials. 
11076831 SEPTEMBER 1976 
AHFS Category 8:12.28 


For more complete prescribing ces consult 
Package Insert or latest ysicians’ Desk 
Reference. Schering literature is also available 
from your Schering Representative or Profes- 
sional Services Department, Schering Corpora- 
tion, Kenilworth, New Jersey 07033. 
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the Bovine Carotid Heterograft 


Techniques, Results, and Complications in 75 Patients 


Norman R. Hertzer, MD, Edwin G. Beven, MD 


è Between January 1974 and March 1977, arm bovine carotid 
heterograft arteriovenous fistulas were constructed in 75 
patients. Twenty-six fistulas were established between the distal 
radial artery and an antecubital vein, and 49 fistulas used the 
brachial artery and the axillary vein. Thirty-eight heterografts 
have functioned without complication over a maximum interval 
of 29 months, including 15 of 26 radiobasilic fistulas and 23 of 49 
brachioaxillary fistulas. Of the 37 heterograft failures, 28 were 
caused by thrombosis, six by infection, two by false aneurysm 
formation, and one by distal arm ischemia. Early postoperative 
thrombosis was associated with a higher subsequent failure rate 
after thrombectomy than was late thrombosis and it often 
required insertion of a new heterograft. Infected heterografts 
must be ligated and eventually replaced with another fistula at a 
distant site to avoid the potentially lethal complications of 
systemic sepsis and local hemorrhage. 

(Arch Surg 113:696-700, 1978) 


yu venous access is a prerequisite for success- 
ful chronic hemodialysis. More than a decade ago, 
Brescia and associates! described a direct arteriovenous 
fistula between the radial artery and the adjacent cephalic 
vein that provided a long segment of arterialized superfi- 
cial vein suitable for repeated cannulation. A similar 
fistula may be established between the brachial artery and 
the cephalic vein proximal to the antecubital crease if the 
distal cephalic vein is hypoplastic or has been obliterated 
by frequent venipuncture.’ We previously have reported 
long-term success for 95% of the radiocephalic fistulas and 
for 80% of the brachiocephalic fistulas in a series of 346 
operations." 

Unfortunately, many patients do not have cephalic veins 
that are adequate for arteriovenous fistula construction, 
either as an initial operation or after thrombosis of prior 
venous access sites. The use of tanned bovine carotid 
heterograft was introduced by Chinitz and associates’ as 
an alternative subcutaneous bypass. This technique has 
gained wide acceptance because the heterograft is antigen- 
etically neutral, simple to insert, and conveniently cannu- 
lated by family members as well as by trained technicians. 
The objectives of this article are to assess results with 
heterograft fistulas during the interval since our last 
report and to describe those patients who encountered 
complications. 


Accepted for publication Feb 2, 1978. 

From the Department of Vascular Surgery, the Cleveland Clinic Founda- 
tion. 
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CLINICAL MATERIAL 


Between January 1974 and March 1977, members of the Cleve- 
land Clinie, Department of Vascular Surgery, constructed arter- 
iovenous fistulas using bovine heterografts in 75 patients. Thirty 
of the patients were men and 45 were women, a ratio that may 
reflect the inadequacy of small cephalic veins for primary arterio- 
venous fistula construction in many chronically ill women. 
Patients ranged in age from 15 to 69 years, with a mean age of 46 
years. 

Chronic renal failure requiring maintenance hemodialysis was 
the indication for the original operation in 66 of the 75 patients. 
Heterograft fistulas were provided for nine other patients who 
required protracted parenteral fluid, electrolyte, or antimetabolite 
therapy and whose superficial veins had been exhausted; this 
group included seven patients with severe inflammatory intestinal 
disease and one patient with leukemia and another with meta- 
static breast carcinoma. Of the 75 patients, 49 previously had other 
types of venous access that eventually failed, including one or 
more direct arteriovenous fistulas in 40 patients, silastic shunts in 
five patients, and bovine heterografts inserted at other institu- 
tions in four patients. 

All heterograft fistulas reported in this article were constructed 
in the arm. No loop fistulas were used. Twenty-six of the 75 
original fistulas used the distal radial artery and an antecubital 
vein assumed to be the basilic vein or a major tributary immedi- 
ately distal to the antecubital crease. The other 49 heterografts 
were inserted between the brachial artery proximal to the antecu- 
bital crease and the axillary vein. Thirty-six of the 75 patients 
have required a total of 57 surgical revisions of their original 
heterograft fistulas so that 132 operations were performed during 
the study period. 


TECHNIQUE 


The technique used for construction of heterograft fistulas at 
the Cleveland Clinic has been described previously in detail.* 
Preoperative evaluation included careful assessment of the arteri- 
al circulation in both arms by pulse examination and by the Allen 
test for patency of the radial and ulnar arteries. The availability of 
a suitable segment of cephalic vein in either the lower or upper 
arm determined whether a direct arteriovenous fistula could be 
constructed. Since physical examination of superficial veins can be 
misleading, venography was performed routinely in the operating 
room by injection of 15 ml of contrast medium in a dorsal hand 
vein before selection of the procedure or the arm to be used (Fig 1). 
A bovine heterograft was chosen for each of the 75 patients in this 
report because the cephalic vein was either absent or too small for 
a standard arteriovenous fistula. A radiobasilic heterograft fistula 
was constructed if the radial and ulnar pulses were normal and if 
venography demonstrated an acceptable segment of vein distal to 
the antecubital erease; otherwise, a brachioaxillary fistula was 
established. Venograms were omitted only if insertion of a 
heterograft between the brachial artery and the axillary vein 


Bovine Carotid Heterograft—Hertzer & Beven 





PERCENT 


(25) (23) (22) 
( 








MONTHS 


Fig 2.—Life table analysis of patency for initial heterograft fistulas established for 
75 patients. Number of fistulas at risk for each time interval is indicated by number 
in parentheses (dashed line indicates immediate postoperative failure). 
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Fig 1.—Representative venograms per- 
formed prior to arteriovenous fistula con- 
struction. Top, Cephalic vein is patent 
throughout its length and fistula should be MONTHS 
constructed by anastomosis to radial 
artery near wrist (arrow). Bottom left, 


Cephalic vein in forearm is unacceptable Fig 3.—Life table analysis of patency comparing 26 radiobasilic (open circles) and 
for access. Fistula may be established 49 brachioaxillary (closed circles) heterograft fistulas. Number of fistulas at risk is 


between cephalic vein (arrow) and brach- indicated in parentheses (dashed line indicates immediate postoperative fail- 
ial artery immediately proximal to antecu- ure). 


bital crease. Bottom right, Cephalic vein is 
absent. Either radiobasilic or brachioaxil- 
lary fistula should be considered. 
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clearly was the only option because of multiple previous fistula 
failures. 

The nondominant arm was chosen when all other factors 
permitted. Local infiltration anesthesia, occasionally supple- 
mented with intravenous analgesics or hypnoties, was used for all 
but the most apprehensive patients. During the preliminary 
stages of dissection, the bovine heterograft was immersed in 
normal saline solution to remove any remaining preservative. 
Depending on whether a radiobasilic or brachioaxillary fistula was 
planned, either the basilic or the axillary vein was isolated to 
confirm its size and patency. The corresponding radial or brachial 
artery then was mobilized, and an end-of-heterograft-to-side-of- 
artery anastomosis was performed with continuous No. 6-0 vascu- 
lar suture. The heterograft was drawn through a subcutaneous 
tunnel that was curved anterior to the biceps muscle if the upper 
arm was used, and the end-to-side venous anastomosis was 
completed. 

The presence of a palpable thrill and audible bruit served as 
criterion for immediate patency. Prophylactic antibiotics were 
administered orally during the initial postoperative period. 
Although the fistulas occasionally were used immediately if the 
dialysis requirements were urgent, a delay of two to three weeks 
customarily was observed to avoid hematoma collection in the 
loose subcutaneous tunnel. 


RESULTS 


Life table analysis of patency for 75 original bovine 
heterografts is seen in Fig 2. In compiling this data, each 
fistula thrombosis was entered as a failure even if subse- 
quent thrombectomy or revision was successful and if the 
same heterograft was continued in use for dialysis. Four- 
teen heterografts failed within one month of operation, 11 
of those within the first few postoperative days. Seven 
additional heterografts failed in the second postoperative 
month, four in the third month, and three each in the fifth, 
sixth, and seventh months. Only three fistulas eventually 
have failed from the group of 27 cases that have remained 
patent for at least eight months after construction. 

Thirty-eight heterografts have functioned without 
complication over a maximum follow-up interval of 29 
months. Fifteen of 26 (58%) radiobasilic and 23 of 49 (47%) 
brachioaxillary constructions have remained patent with- 
out complications (Fig 3). Although radiobasilic hetero- 
grafts have had better early success than brachioaxillary 
heterografts, late attrition has been similar in both groups 
among those procedures that have remained patent for at 
least eight months. 

One radiobasilie fistula and seven brathioaxillary fistu- 
las have been ligated because of complications. The single 
radiobasilie heterograft was ligated because of aneurysm 
formation that prevented complete thrombectomy after 
spontaneous occlusion. Five elective brachioaxillary liga- 
tions were performed because of heterograft infection, one 
because of false aneurysm formation, and one because of 
symptomatic distal ischemia. 

Four patients died with patent heterografts at one, two, 
14, and 17 months after operation. One patient died with an 
occluded fistula within one month after operation. Three 
patients were lost to follow-up with patent fistulas at one, 
two, and ten months after operation. Four patients under- 
went successful renal transplantation with patent fistulas 
at four, six, eight, and 12 months after construction. 
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COMPLICATIONS 


The most frequent complications encountered with het- 
erograft arteriovenous fistulas were thrombosis, infection, 
extravasation and false aneurysm formation, and distal 
ischemia. 


Thrombosis 


Heterograft thrombosis was treated by thrombectomy, 
thrombectomy with local graft revision, or construction of 
a new arteriovenous fistula at another upper extremity 
site. An approach near the previous venous anastomosis 
was used since complications of venous outflow commonly 
were responsible for heterograft failure. The heterograft 
always was surrounded by a thick, fibrous capsule. Mobili- 
zation about its entire circumference often was unneces- 
sary since both venous and arterial bleeding could be 
controlled by manual compression by an assistant on the 
upper arm and on the distal heterograft. 

The heterograft was opened with a transverse incision. 
A balloon embolectomy catheter was used first to remove 
thrombus from the venous outflow tract until the eatheter 
could be advanced into the subclavian vein and withdrawn 
with ease, and then from the distal fistula until brisk 
arterial bleeding was encountered. The central venous limb 
then was dilated with graduated sounds, and the hetero- 
graft incision was closed. Intraoperative angiography was 
performed if unexplained outflow obstruction was encoun- 
tered. Postoperative anticoagulation was not used unless 
the initial thrombectomy failed despite adequate inflow 
and outflow; in such a situation, another thrombectomy 
was done and intravenous heparin sodium was adminis- 
tered in therapeutie dosage for several days until fistula 
flow seemed fully established. Subsequent occlusion of the 
heterograft despite anticoagulation was an indication for 
construction of a new arteriovenous fistula at another 
site. 

Several occluded heterografts were found to have thick 
accumulations of compacted fibrin within the venous anas- 
tomosis. If this "pseudointima" could not be cleanly 
removed, a short segment of new heterograft occasionally 
was interposed to permit another, more central outflow 
anastomosis. Rarely, longer interpositions of new hetero- 
graft were inserted parallel to the occluded heterograft 
while retaining the previous arterial and venous anasto- | 
moses for bypass of midgraft aneurysms or, on a single 
occasion, a localized infection of a cannulation tract. 

At least one episode of fistula thrombosis occurred in 28 
of the 75 patients (37%). Fifteen of the occlusions appeared 
within the first three months after fistula construction. 
Although the incidence of thrombosis was concentrated in 
the early postoperative period, thrombosis also affected 
heterografts that had been successful for four, five, six, 
seven, and nine months. Early heterograft thrombosis 
clearly was associated with a higher subsequent failure 
rate after thrombectomy than was late thrombosis. Consid- 
ering heterografts that occluded within one month of their 
initial insertion, 3596 failed immediately after thrombecto- 
my and 52% have reoccluded within the first month; 
considering heterografts that occluded later than one 
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Fig 4.—Life table analysis of patency 
comparing management of complications 
by thrombectomy (open circles) and by 
heterograft replacement (closed circles). 
Number of revisions at risk is indicated in 
parentheses (dashed line indicates imme- 
diate postoperative failure). 
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month after their initial insertion, 17% failed immediately 
after thrombectomy and 23% have reoccluded within the 
first month. 

Life table analysis of patency after management either 
by thrombectomy or by construction of an entirely new 
heterograft fistula is shown in Fig 4. Although the number 
of fistulas at risk beyond six months after revision is small 
in both groups, the results of new heterografts are superior 
to those of thrombectomy alone. Thirteen of 21 (62%) 
replacement heterografts have remained patent and 14 of 
35 (40%) heterografts have remained patent after throm- 
bectomy. 


Infection 


When heterograft infection occurred, it invariably origi- 
nated within a cannulation tract or false aneurysm, empha- 
sizing the importance of strict aseptic technique on the 
parts of dialysis technicians and partieipating family 
members. Appropriate antibiotics were determined and 
administered parenterally to reduce the incidence of posi- 
tive blood cultures. If not already occluded, the infected 
fistula usually was ligated to prevent hemorrhage and 
systemic sepsis. Antibioties then were supplemented by 
local drainage and debridement of the infected heterograft 
segment. Because of its firm incorporation by surrounding 
scar, the heterograft itself only rarely was removed. After 
several weeks, a new arteriovenous fistula could be 
constructed at a distant site. 

Heterografts became infected in six patients (8%). Each 
had been inserted between the brachial artery and the 
axillary vein at intervals of six weeks to nine months 
before infection occurred. At the time infection was discov- 
ered, three patients had axillary abscesses requiring drain- 
age, one patient had systemic sepsis and an infected fistula 
false aneurysm, and two patients had purulent cannulation 
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tracts extending to their heterografts. Only one of the 
affected fistulas had occluded spontaneously. 

Surgical management was limited to heterograft liga- 
tion and abscess drainage in two patients; both have 
continued hemodialysis using percutaneous femoral vein 
cannulation. Three patients underwent ligation of infected 
heterografts and eventual construction of new heterograft 
fistulas at distant sites; two of the new fistulas were 
successful, but the third became infected three months 
after insertion and required ligation and replacement. The 
sixth patient had staphylococcal septicemia and an 
infected perigraft hematoma that contained Proteus mi- 
rabilis and Enterococcus species. The hematoma was 
drained and appropriate antibiotics were administered. 
When blood cultures had become sterile and local inflam- 
mation had subsided, another segment of heterograft was 
interposed between the terminal segments of the previous 
heterograft but was routed through a new uncontaminated 
subcutaneous tunnel. Two months later, a purulent sinus 
tract appeared at a site of recent cannulation of the 
interposed heterograft, and the patient was scheduled for 
elective surgical revision. Before an operation could be 
performed, the patient exsanguinated from sudden hetero- 
graft hemorrhage, apparently while asleep, and was found 
dead in her hospital bed. 


Extravasation and False Aneurysm 


Extravasation after dialysis was not unusual, and in 
most cases was reabsorbed without treatment. When false 
aneurysm formation did occur, surgical repair was recom- 
mended because the pulsating hematoma complicated 
further use of the heterograft for dialysis and occasionally 
produced skin erosion with impending rupture. While an 
assistant occluded arterial flow by manual compression of 
the arterial anastomosis, the false aneurysm was 
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evacuated using an incision overlying and parallel to the 
heterograft. A tangential laceration of the heterograft 
often was encountered and usually was repaired without 
difficulty. Ligation with construction of a new fistula or 
segmental heterograft replacement rarely was necessary. 

Six patients (8%) required surgical management for 
extravasation and false aneurysm formation. All had 
brachioaxillary heterograft fistulas. Local evacuation and 
suture repair was sufficient treatment for four patients 
with painfully large hematomas, one of which had 
produced compression palsy of the brachial plexus. The 
fistula in another patient was ligated and later replaced by 
a new heterograft at another site. The remaining patient 
had a history of marginal distal extremity ischemia caused 
by excessive diversion of arterial blood into the brachioax- 
illary heterograft. When a substantial false aneurysm 
developed as well, the heterograft was ligated and a 
segment of autogenous saphenous vein of smaller caliber 
was interposed between the previous arterial and venous 
anastomoses. 


Distal Ischemia 


Two patients (2.7%) had distal extremity ischemia as 
their only heterograft complication. A constricting Dacron 
sleeve was wrapped around a short segment of the 
brachioaxillary heterograft in one patient to reduce blood 
flow. The fistula occluded soon after revision and was 
replaced with a radiobasilic heterograft in the contralater- 
al arm. 

An ischemic ulcer developed on one fingertip of the 
second patient three months after a radiobasilic hetero- 
graft had been inserted. The ulnar artery was patent by 
pulse and Doppler examination, and capillary filling of the 
fingertips improved during manual compression of the 
radial artery distal to the arterial anastomosis of the 
fistula. The distal radial artery was ligated at this level to 
eliminate diversion of ulnar flow into the fistula through 
the palmar arch. The ischemic ulcer promptly healed. 


COMMENT 


Our experience with bovine heterografts for chronic 
venous access confirms their usefulness for patients in 
whom direct arteriovenous fistula construction is impossi- 
ble. In any discussion of heterograft complications the fact 
must be conceded that other alternatives, such as external 
silastic shunts, repeated femoral vein cannulation, or peri- 
toneal dialysis are far less attractive to both patient and 
physician. Without convenient and dependable venous 
access, many hospital dialysis services would be severely 
curtailed and home dialysis would be impossible. 

We prefer to construct heterograft fistulas in the upper 
extremity. Our results indicate that those between the 
radial artery and basilic vein are associated with longer 
patency and fewer complications with infection and false 
aneurysm formation than those between the brachial 


. artery and axillary vein, possibly because heterografts in 


the slender lower arm are cannulated more easily. In 
addition, distal ischemia caused by a radiobasilie fistula 
may be amenable to treatment by simple ligation of the 
radial artery distal to the heterograft as advocated by 
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Hutchin and associates? We have not encountered irre- 
versible ischemia as described by Haimov and associates," 
even with brachioaxillary fistulas. 

Heterograft thrombosis was the most frequent complica- 
tion in our patients and may be caused by either inade- 
quate arterial inflow or venous outflow. Although poor 
arterial inflow should not be responsible for early failure if 
the heterograft has been inserted at the level of a strong 
preoperative pulse, it may account for late thrombosis 
because of the aggressive arteriosclerotic changes demon- 
strated by many patients with chronic renal failure. 
Restricted venous outflow is not uncommon and may be 
caused by small vein diameter, fibrin accumulation at the 
venous anastomosis, or progressive sclerosis of the arterial- 
ized central vein. 

Excessive compression of the puncture site after decan- 
nulation and dehydration after extended dialysis or during 
acute gastrointestinal disorders also may contribute to 
fistula thrombosis. Although life table analysis of our 
series suggests that heterograft complications are man- 
aged more successfully by construction of a new fistula at 
another site, thrombectomy still should be attempted for 
patients with acute heterograft thrombosis. Thrombecto- 
my frequently salvages fistulas that have been successful 
for several months prior to thrombosis and conserves other 
access sites for later use. Heterograft infection, however, 
requires prompt ligation and later construetion of a new 
fistula to avoid the catastrophes of systemic sepsis and 
local hemorrhage as illustrated by the single death in our 
group of 75 patients. 

We concur with Rolley and associates’ that a direct 
arteriovenous fistula remains the superior method for 
chronic venous access. Unless new developments, such as 
the use of modified human umbilical vein and polytetra- 
fluorethylene,** demonstrate better results and fewer 
complications, bovine heterograft fistulas will remain valu- 
able alternatives for those patients in whom direct fistula 
construction is impossible. 


Linda Maljovec provided assistance during the preparation of data for 
this manuscript. 
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“LONG-TERM PATENCY 
WITH GORE-TEX 
REINFORCED VASCULAR 
GRAFTS? WELL, THE LIFE 
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LIFE TAZLES CONFIRM Hi 
REINFORCED GRAFTS IN FE 


As part of our continuing patency studies of 
the use of GORE-TEX reinforced vascular 
grafts (over 32,000 implants; 5,000 follow-ups) 
we have searched our data for all information 
from all surgeons reporting 25 or more 
procedures with the use of GORE-TEX gratts in 
lower extremities, with follow-up periods of 12 
months or longer. The results — shown in 
these pages — are gratifying. 


THE PATIENT POPULATION. 

There were 375 procedures performed on 
a patient population that is, we think you ll 
agree, representative of the universe that most 


Population 
Table 1. Symptoms? 








PERCENT PATENT 


Table 2. Population age' 





Graph 1.: Life-table analysis, above and below knee femoral-popliteal. At risk: 375. 


frequently requires cardio-vascular 
lower-extremity surgery, heavily skewed 
toward the older age groups. (89%, 51 years c 
over; with 70.196 showing symptoms of rest 
pain or necrosis; and 78.8% having 2 or fewe 
run-off vessels. (See Tables 1, 2, 3, below.) 


THE RESULTS. 

The life-table graphs shown here, 
especially Graph 1, tell the story better than 
words can. In Graph 1, we have included, fo 
reference, the life-table analysis from the 
landmark Darling-Linton femoropopliteal 
Study using autogenous saphenous veins.' 


Available 
Table 3. Run-off Vessels? 









DARLING & LINTON VEIN GRAFTS 
(345 at risk at start) 
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GORE-TEX GRAFTS 
(375 at rísk at start) 









i +2 standard error limits 








As you can see, the line for GORE-TEX 
grafts holds within + 296 of the Darling-Linton 
results through the first 31 months. 


WHY GORE-TEX GRAFTS? 

Many of the benefits of GORE-TEX 
vascular grafts arise directly from the nature of 
the material. It is expanded PTFE with a 
low-density, approximately 8096 porous, 
structure. 

The open structure of the GORE-TEX 
vascular graft allows tissue ingrowth, 
capillary formation, and perivascular 
adhesion, promoting the establishment of a 
thin, viable neointima. 

Unlike Dacron’, there is no need to 
pre-clot. 


ONE IMPORTANT IMPROVEMENT: 

INCREASED RESISTANCE TO 

ANEURYSMAL DILATATION. 

Expanded PTFE has one drawback: low 
circumferential strength. 

In early studies, this manifested itself 


nr GORE- 
ROPOPLITEAL BYPASSES. 


hdi 








primarily in the form of aneurysms, 
particularly in hypertensive patients. 

Accordingly, in 1975, we reinforced 
GORE-TEX vascular grafts by winding a 
strong, fine lattice of expanded PTFE around 
the exterior. 

This reinforcement imparts several 
important properties: 

l. High radial or bursting strength, 
yielding outstanding resistance to dilatation. ` 
We test every GORE-TEX graft to 3600 mm Hg 
at 72°F, equivalent to approximately 70 p.s.i. 

2. High suture holding power. (We invite 
you to test this for yourself in our offer on the 
last page of this advertisement. ) 


“Registered T.M. E.I. Du Pont 
GORE-TEX is a registered T. M. of W.L. Gore. 

‘Durability of Femoropopliteal Reconstructions; 
Endartectomy versus Vein Bypass Grafts. R. Clement Darling, M.D., 
Robert R. Linton, M.D. American Journal of Surgery, April, 1972. 
Please note that the Darling-Linton patency rates were given for 
ten years. In this report, we are comparing results for only 
31 months. 


Graph 2.: Life-table analysis, above-knee femoral-popliteal. At risk: 248. 


PERCENT PATENT 





Graph 3.: Life-table analysis, below-knee femoral-popliteal. At risk: 127. 
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Submit the handling and 
suture-holding characteristics 


of GORE-TEX grafts to the 
most meaningful test equip- 
ment: your own hands. Our 
test kit, not intended for 
actual surgery, includes a short 
length of a GORE-TEX graft 
and a 6-0 double-armed 
suture. Try it for yourself. 
Also, take your choice of 
reprints of any of the exper- 
imental, clinical, and engineer: 
ing reports listed. 


l. A Prosthesis for Blood Access in 
Patients with Thrombosis of Peripheral 
Vasculature T.J]. Buselmeier, M.D., J.J. 
Rynesiewicz, M.D., D.E.R. Sutherland, 
M.D., R.J. Howard, M.D., T.D. Davin, 
M.D., S.M. Mauer, M.D., R.L. Simmons, 
M.D., J.S. Najarian, M.D., C.M. 
Kjellstrandrand, M.D. Dialysis & 
Transplantation August, 1977 


2. A Synthetic Vascular Conduit 
(Expanded PTFE) for Hemodialysis Access 
— A Preliminary Report B. Pasternak, 


|». MD. F.A.C.A., S. Paruk, M.D., S. Kogan, 
-—— — M.D, S. Levitt, M.D. Vascular Surgery 
B Mor Ape oo 
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W. L. Gore & Associates, Inc. 
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4. Arterial Prosthesis of Microporous 
Expanded Polytetrafluoroethylene for 
Construction of Aorta-Pulmonary Shunts 
A. Gazzaniga, M.D., J. Lamberti, M.D., R. 
Siewers, M.D., D. Sperling, M.D., W. 
Dietrick, M.D., R. Arcilla, M.D., R. 
Replogle, M.D. Journal of Thoracic and 
Cardiovascular Surgery Sept., 1976 

5. The Use of Expanded Microporous 
Polytetrafluoroethylene For Limb 
Salvage: A Preliminary Report C. 
Campbell, M.D., D. Brooks, M.D., M. 
Webster, M.D., H. Bahnson, M.D. Surgery 
May, 1976 

































6. Small-vessel Replacement with 
GORE-TEX (Expanded Polytetrafluoro- 
ethylene) A. Florian, M.D., L. Cohn, M.D., 
G. Dammin, M.D., J. Collins, M.D. 
Archives of Surgery, March, 1976 


7. A Small Arterial Substitute: Expanded 
Microporous Polytetrafluoroethylene: 
Patency versus Porosity C. Campbell, 
M.D., D. Goldfarb, M.D., R. Roe, M.D. 
Annals of Surgery August, 1975 


8. Segmental Venous Replacement D. 
Smith, Lt. Cmdr. (MC) USN, ]. Hammon, 
M.D., J. Anane-Sefah, M.D.R. Richardson, 
M.D., C. Trimble, M.D. Journal of Thoracic 
and Cardiovascular Surgery April, 1975 


9. Replacement of Portal Vein During 
Pancreatectomy for Carcinoma L. Norton, 
M.D., B. Eiseman, M.D. Surgery February, 
1975 


10. Use of GORE-TEX Graíts for 
Replacement of the Superior and Inferior 
Venae Cavae Y. Fujiwara, M.D., L. Cohn, 
M.D., D. Adams, M.D., J. Collins, M.D. 
Journal of Thoracic and Cardiovascular 
Surgery May, 1974 

11. A New Vascular Prosthesis for Small 
Caliber Artery H. Matsumoto, M.D., T. 
Hasegawa, M.D., K. Fuse, M.D., M. 
Yamamoto, M.D., M. Saigusa, M.D. 
Surgery October, 1973 

12. A New Venous Prosthesis T. Soyer, 
M.D., M. Lempinen, M.D., P. Cooper, L. 
Norton, M.D., B. Eiseman, M.D. Surgery 
December, 1972 | 

13. Summary of Clinical Evaluation 


Data, May, 1977 W. L. Gore & Associates, 
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GORE-TEX REINFORCED 
VASCULAR GRAFTS 


To sterilize 


Grafts may be sterilized using steam, gas, or flash autoclave techniques. 
Follow instructions on package and equipment. 


Indications 

l. Use a 5-0 or 6-0 nonabsorbable monofilament suture with a cardiovascular needle for 
best results on graft diameters of 6mm. or less. Larger sutures may be used with larger 
diameter grafts. 

2. Intra-operative inspection of anastomoses using irrigant solutions mary result in serum 
leakage when blood flow is established in the graft. To prevent this, care must be taken not 
to generate syringe pressures sufficient to force irrigant through the graft walls. To do 
so will alter the hydrophobic (non-wetting) properties of the GORE-TEX graft. (See 
Contraindication #11.) 

3. Trim grafts to desired lengths using sharp surgical scissors. Grafts should be handled 
with clean forceps or gloves. GORE-TEX grafts are not “elastic.” Therefore, proper matching 





of lengths is essential. If the graft is cut too short, excessive stress may be placed on the 
sutures and graft at the anastomosis. ‘See Contraindication #10.) 
Contraindications 

1. Do not pre-clot the graft. 

2. Do not sterilize by irradiation techniques. 

3. Grafts should never be exposed tc temperatures exceeding 482°F (250°C), 

4. Do not sterilize more than three times. 

9. During sterilization, do not place grafts under heavy or sharp objects which might crush 


the graft during the sterilization cycle. 

. Do not attempt to sterilize the label attached to the PVC blister tray at high temperatures, 
as the materials (ink and adhesives) on the label may contaminate objects in contact 
with the label during the sterilization cycle. 

. Do not handle graft with ungloved hands. It should be handled with clean instruments. 

. Do not attempt to resterilize any unused graft portion which has been contaminated 
with blood or any foreign material. 

. Do not use absorbable sutures. 

. Do not cut graft while holding under tension. Doing so may cause separation of the 
outer layer. 

The GORE-TEX gratt is a composite structure consisting of an inner base tube and a 
thin outer layer which reinforces the base tube to prevent aneurysmal dilatation. Do not 
use any portion of a GORE-TEX graft which has damage to, or separation of, the outer 
layer of the graft. Should the outer reinforcing layer become frayed at the end of the 
graft, do not pull on or peel the outer layer from the base tube. Carefully trim off the 
portion of the graft where the outer layer is frayed. 

1l. Do not force irrigating solutions through the GORE-TEX gratt. Doing so may result in 
serum leakage after blood flow is established. 

12. Do not place grafts in any fluid prior to use. Doing so may result in serum leakage after 
blood flow is established. 

13. Puncturing the graft with a needle of the type commonly used for blood access can 
result in mechanical damage to the graft, in spite of the reinforcement mentioned in 
Contraindication #10. 

When this graft is punctured, it is essential that the needle puncture sites be spaced 
along the accessible subcutaneous length oí the graft. Repeated needle puncture of the 
graft at the same site, or within the same immediate area, mary result in mechanical 
damage to the graft which could result in hematoma, false aneurysm, or true 
aneurysm. Patients should be carefully observed so that appropriate action can be 
taken if hematoma or aneurysm should occur. 
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W. L. Gore & Associates, Inc. 

P.O. Box 8734 

555 Paper Mill Road 

Newark, Delaware 19711 
Gentlemen: 

L3 Please send me your GORE-TEX test kit. 


LJ Please send me the reprints and reports whose number 


I have circled. 
Lk 2. 3. 4, F 6. i: 
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8. 9. 10. 1l. 12. I3: 14. | 
p^] Please have your representative call for an appointment. | 
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Expand Your Horizons 
And Those of Your 
Nursing Home Patients 


| 
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This compilation of articles and memoranda is geared to 
further your understanding of your role in regard to: your 
nursing home patients; their families; and the nursing home 
staff. Published by the American Medical Association. The 
Medical Director in the Long-Term Care Facility is the 
only book of its kind. 


The Table of Contents includes: 


e Doctor's Role in the Nursing Home 

* Medical Direction in Long-Term Care Facilities 

* Hole Relationships of the Medical Director 

e The Role of the Physician in Long-Term Care 
Facilities—The Administrator s Viewpoint 

* Federal Regulations and Proposed Duties for the 
Medical Director in the Skilled Nursing Facility 

e The Nursing Home's Medical Director — 
A New Breed of Mentor 


The Medical Director in the Long-Term Care Facility 
should help you to meet the nursing home problems which 
you encounter. Use the coupon to order this valuable 
compendium today. 








$3.50 
BU HEC DESG e new uS UU m 
vT I 
! Order Dept/OP-22 dis 
| — American Medical Association | 
! 535 N. Dearborn/Chicago, IL 60610 l 
i i 
! Please send copylies) of THE MEDICAL DIREC- 
i IORIN THE LONG-TERM CARE FACILITY, OP-22, at 
| $3.50 each. Enclosed is $ . payable to the — 1 
| AMA. 
| 
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Complex Cerebral Revascularization 


Lt Col George J. Collins, Jr, MC, USA; Col Norman M. Rich, MC, USA; 
Lt Col Charles A. Andersen, MC, USA; Lt Col Paul T. McDonald, MC, USA 


è Although carotid endarterectomy is the usual technique for 
treating symptoms related to extracranial arterial occlusive 
disease, cerebrovascular and upper extremity symptoms caused 
by lesions of the innominate, common carotid, or subclavian 
orifices necessitate more complex revascularization techniques. 
We have treated five patients, three females and two males, with 
symptoms of cerebrovascular and/or upper extremity ischemia 
by highly individualized, complex, revascularization techniques. 
The procedures were amalgamations of carotid-subclavian 
bypass, carotid-subclavian bypass with carotid bifurcation 
endarterectomy, subclavian-subclavian bypass, axillo-axillary 
bypass, and carotid-axillary bypass. The conditions of all 
patients were greatly improved and four of the five patients 
became asymptomatic. These procedures seem to be highly 
effective in relieving symptoms and they minimize the risks of 
cerebral and upper extremity revascularization. 

(Arch Surg 113:706-709, 1978) 


arotid endarterectomy is the usual technique for 
treating symptoms related to extracranial arterial 
occlusive disease. However, cerebrovascular symptoms are 
sometimes caused by lesions of the innominate, common 
carotid, or subclavian orifices. Combinations of the afore- 
mentioned lesions may exist and they may be associated 
with carotid bifurcation stenoses, vertebral arterial 
stenoses, and/or vertebral or thyrocervical-subclavian 


Accepted for publication Jan 17, 1978. 

From the Peripheral Vascular Surgery Service, Walter Reed Army 
Medical Center, and the Uniformed Services University of the Health 
Services, Washington, DC. Dr Andersen is now at the Tripler Army Medical 
Center, Hawaii. 

Reprint requests to Peripheral Vascular Surgery Service, Walter Reed 
Army Medical Center, Washington, DC 20012 (Dr Collins). 
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steal. Using techniques devised and popularized by 
DeBakey and co-workers,'’ these complex lesions were 
initially treated either by multiple endarterectomies or by 
routing a prosthetic truncus from the ascending aorta to a 
neck vessel. Additional limbs, as necessary, were anasto- 
mosed to the remaining involved neck vessels. 

These techniques required a thoracic or combined 
thoracic-extrathoracic approach and, as pointed out by 
Crawford and co-workers, were initially associated with 
mortality that was as high as 20.0%. In the later experience 
of Crawford and co-workers, the overall mortality was only 
5.4% primarily because an extrathoracic approach was used 
whenever possible. In the same series, however, the 
mortality for arch-subclavian, arch-carotid, or more 
complex bypasses ranged from 5.7% to 15.495 In subse- 
quent years, carotid-subclavian bypass became more 
commonly performed. Diethrich and co-workers* reported 
excellent results using this technique. Similarly, Najafi and 
co-workers’ had good results with carotid-subclavian 
bypass combined with carotid bifurcation endarterectomy. 
Subclavian-subelavian* and axillo-axillary’* bypass have 
both been useful in treating subclavian steal syndrome and 
the axillary artery? has been used to revascularize the 
carotid artery. 

As early as 1968, Ehrenfeld and co-workers” used saphe- 
nous vein for a subclavian-subclavian bypass with an 
extension to the right carotid artery in a patient with only 
one patent branch of the aortic arch. Such complex 
techniques, however, have not been popularized. We have 
performed five rather complex cerebral revascularization 
procedures in patients with only one arch vessel free of 
substantial disease. These cases form the basis of this 
report. 


Cerebral Revascularization—Collins et al 


Principal Physical 
Symptoms Findings 
1/69/M Amaurosis fugax, dizziness Bilateral cervical 
bruits, weak right 
radial pulse 


Factors i 


Advanced age, 
prior myocar- 
dial infarction 
(MI), thiamine 


Procedure Complications Results 


Left to right subclavian- Bilateral supra- X Asymptomat- 
subclavian bypass, right clavicular ser- ic 
carotid endarterectomy, omas 
extensions to both caro- 


deficiency tids 


Hypertension, an- Right to left subclavian- 
gina pectoris 


2/41/F Right cervical bruit, 
absent left radial 
and temporal 


pulses 


Dizziness, vertigo, left arm 
weakness, progressive 
blindness in left eye 


Bilateral cervical and 
supraclavicular 
bruits, weak left ra- 
dial pulse 


3/43/F Dizziness, lightheaded- 
ness, left upper extremi- 


ty pain 


Bilateral cervical and 
infraclavicular 
bruits, weak right 
radial pulse 


Bilateral cervical, su- 
praclavicular and 
infraclavicular 
bruits 


4/45/M  Incapacitating dizziness 


5/49/F Right amaurosis fugax 


REPORT OF A CASE 


The following description is illustrative of the types of patients 
operated on. The remaining cases are described in Table 1. 

A 69-year-old man was seen in June 1976, because of right 
amaurosis fugax and severe dizziness. He had had a prior myocar- 
dial infaretion and had severe peripheral neuropathy due to 
thiamine deficiency. There were bilateral cervical bruits. Right 
brachial systolic pressure was 120 mm Hg and left brachial systolic 
pressure was 150 mm Hg. Arteriography demonstrated tight 
stenoses of the innominate arterial orifice, left common carotid 
arterial orifice, and left vertebral arterial orifice. There was wide 
patency of the left subclavian arterial orifice with no lesions 
distally. There was mild stenosis at the left carotid bifurcation and 
tight stenosis at the right carotid bifurcation. 

He was treated by left to right subclavian-subclavian bypass 
with an extension to the left common carotid artery low in the 
neck. In addition, a right carotid bifurcation endarterectomy was 
performed and a limb was anastomosed between the right side of 
the subclavian-subclavian bypass and the right carotid bifurcation. 
Except for bilateral supraclavicular seromas, which resolved spon- 
taneously, there were no complications. He has remained asymp- 
tomatic. The right and left brachial systolic pressures are essen- 
tially equal and both radial pulses are strong. A schematic 
representation of the operative procedure is shown in Fig 1. 


MATERIALS AND METHODS 


The operative techniques employed for the cases given in Table 
1 were amalgamations of the teehniques of carotid-subclavian 
bypass as described Diethrich and co-workers,‘ carotid-subclavian 
bypass with carotid bifurcation endarterectomy as described by 
Najafi and co-workers,’ subclavian-subclavian bypass as described 
by Finkelstein and co-workers,’ axillo-axillary bypass as described 
by Mozersky and co-workers,’ and carotid-axillary bypass as 
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MI-1969, angina 
pectoris, posi- 
tive stress test 


Hypertension, an- Left to right axillo-axillary 
gina pectoris 


Prior MI, angina 
pectoris, posi- 
tive stress test 


Dizziness 
abated, 
died of 
probable 
MI eight 
months 
post- 
operative 


Right carotid endarterec- Asymptomat- 
tomy, right to left axillo- ic 
axillary bypass, exten- 
sion to left common ca- 
rotid artery 


subclavian bypass, right 
vertebral endarterecto- 

my, right carotid endar- 
terectomy, extension to 
right carotid bifurcation 


Transient hypo- Occasional 
tension mild dizzi- 
ness 


bypass 


Left to right axillo-axillary Asymptomat- 
bypass, extension to ic 
right common carotid ar- 


tery 





Fig 1.—Schematic drawing shows sites of stenoses and operative 
procedure in case 1. 
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Preoperative Pressure, mm Hg 





*Gradient — donor artery pressure — recipient artery pressure. 
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Fig 2.—Ocular pneumoplethysmography of case 5. Loss of pulse 
amplitude in right eye with compression of axillo-axillo-carotid 
bypass (arrow) indicates dependence of right carotid circulation 
on bypass. 


described by Shumacker" and later modified by Pierandozzi and 
co-workers." Retroclavicular placement of the prosthesis as 
described by Pierandozzi et al rather than subcutaneous placement 
of the prosthesis as described by Shumacker" was used. All 
prosthetie material was 8-mm Dacron velour (USCI, DeBakey 


- Vasculour-D). A temporary indwelling shunt was used in all cases 


in which an anastomosis to the carotid artery was done. Heparin 
sodium was given intravenously in all cases and heparin effect was 
reversed with protamine sulfate at the end of each case. 


RESULTS 


Pressure gradients between the two upper extremities 
were noted preoperatively in all patients and were 
corrected in all patients (Table 2). There were no operative 
. deaths and morbidity was minimal. Bilateral supraclavic- 
ular seromas developed in one patient (case 1) but they 
resolved spontaneously. Mild, transient hypotension devel- 
oped in another patient (case 4). Postoperative catheteriza- 
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Table 2.—Brachial Systolic Pressures Before and After Revascularization 


Postoperative Pressure, mm Hg 


Case Donor Artery Recipient Artery Gradient* Donor Artery Recipient Artery . Gradie 
1 150 120 |». +30 140. 140 ( 
2 140 0 * 140 112 116 —4 
3 160 100 +60 160 0:370 —10 
4 150 110 | +40 132 DE ae —2 
5 140 l 80 +60 120 120 0 


tion was done to determine if a substantial gr: 
existed across a lesion in the proximal portion of th 
subclavian artery. This lesion had been judged prec 
tively to be of no hemodynamic importance. Pre: 
taken at catheterization demonstrated only a 17-m 
gradient from the aortic root to the brachial artery 
patient's pressure returned to normal with no s] 
treatment. The conditions of all patients greatly imp! 
and all but one patient (case 4) became asymptomat 
complained of occasional, mild dizziness during the 
postoperative month. These symptoms abated and ł 
since remained asymptomatic. Another patient (ca 
who was nearly bedfast because of dizziness be 
asymptomatic referable to that complaint. Unfortun 
her visual acuity did not improve. She died eight m 
after operation of a probable myocardial infarction. 


COMMENT 


These cases illustrate that rather complex cel 
revascularization procedures can be successfully perfc 
using an extrathoracic approach. The most impc 
factor governing the likelihood of success of 
procedures seems to be the patency of the donor v 
There are substantial advantages to the extrath 
approach. The high morbidity and mortality prev 
reported for these procedures when performed us 
median sternotomy or thoracotomy can be avoided.’ 
tracheal and/or esophageal obstructive symptoms r« 
to having the bypass come through the mediastinal 
are also avoided. Although the number of cases is : 
there were no deaths in our series and complications 
minimal. 

Since our initial enthusiasm for these procedures s] 
from our familiarity with carotid-subclavian, subelz 
subclavian, and carotid-axillary bypasses, we were ini 
reluctant to perform axillo-axillary bypass with c: 
extensions in lieu of any one or combinations of 
procedures. However, as in cases 3 and 4, scar tissue | 
supraclavicular fossa due to trauma or previous oper 
can be avoided by using axillo-axillary bypass. It is p 
ularly advantageous when the subclavian artery has 
previously operated on. | 

A combination of invasive and noninvasive diag 
and monitoring techniques is valuable in evalu 
patients with complex lesions. Oculoplethysmograp 
described by Kartchner and co-workers and ocular : 
moplethysmography as described by Gee and co-wor 
have been particularly useful for determining the her 
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namic importance of common carotid and innominate 
stenoses. In Fig 2, the ocular pneumoplethysmography 
clearly shows that right carotid circulation is dependent on 
the bypass since the right ocular pressure falls precipi- 
tously with occlusion of the bypass. 

These-complex, extrathoracic procedures seem to be low 
risk and should be considered in patients who would 
otherwise have median sternotomy or thoracotomy for 
aortocarotid, aortosubclavian, or aortoinnominate bypass 
or multiples thereof. Appropriate endarterectomies with or 
without bypasses to the endarterectomized segments can 





be performed as necessary. As in our series, Moore and co- 
workers have pointed out that many patients needing 
cerebral revascularization have multiple risk factors. They 
can receive maximum benefit from extrathoracie pro- 
cedures with minimal enhancement of risks. These 
procedures constitute only a portion of the methods needed 
to treat patients with cerebral and upper extremity 
vascular insufficiency. A comprehensive review of the 
techniques available for managing these types of lesions 
has been recently published by Shumacker and co-work- 
ers. 
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tobramycin sulfate 


Summary of Prescribing Information 


WARNINGS 
Patients treated with Nebcin should be under close clinical observation, 
because tobramycin and other aminoglycoside antibiotics have an inher- 
ent potential for causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impair- 
ment may develop if patients have preexisting renal damage and if Nebcin 
is administered for longer periods or in higher doses than those 
recommended. 

Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function 
should be closely monitored in patients with known or suspected renal 
impairment and also in those whose renal function is initially normal but 
who develop signs of renal dysfunction during therapy. Such impairment 
may be characterized by cylindruria, oliguria, proteinuria, or evidence of 
nitrogen retention (increasing BUN, NPN, or creatinine). Evidence of 
impairment in renal, vestibular, or auditory function requires discontinua- 
tion of the drug or dosage adjustment. 

Nebcin should be used with caution in premature and neonatal infants 
because of their renal immaturity and the resulting prolongation of serum 
half-life of the drug. 

In the case of overdosage or toxic reactions, peritoneal dialysis or hemo- 
dialysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and 
prolonged concentrations above 12 mcg. / ml. should be avoided. Urine 
should be examined for increased excretion of protein, cells, and casts. 

Concurrent and sequential use of other neurotoxic and/or nephrotoxic 
antibiotics, particularly streptomycin, neomycin, kanamycin, gentamicin, 
cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
mycin, should be avoided. 

Nebcin should not be given concurrently with potent diuretics. Some 
diuretics themselves cause ototoxicity, and intravenously administered 
diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
tions in serum and tissue. 

. Usage in Pregnancy —Safety of this product for use during pregnancy 
has not been established. 





Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
group, is derived from the actinomycete Streptomyces tenebrarius. Nebcin Injec- 
tionis a clear and colorless sterile aqueous solution for parenteral administra- 
tion. Itis stable and requires no refrigeration. 

Indications and Usage: Nebcin is indicated for the treatment of serious infections 
caused by susceptible strains of the following microorganisms: Pseudomonas 
aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole-negative), 
Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter sp., and staphy- 
lococci, including Staphylococcus aureus (coagulase-positive and 
coagulase-negative). 

Nebcin is indicated in the treatment of septicemia; central-nervous-system 
infections, including meningitis; neonatal sepsis; serious lower respiratory infec- 
tions; gastrointestinal infections, including peritonitis; and serious skin, bone, 
and soft-tissue infections, including burns, caused by the susceptible organisms 
listed above. Clinical studies have shown Nebcin also to be effective in serious 


complicated and recurrent urinary tract infections due to these organisms. 


Aminoglycosides, including Nebcin, are not indicated in uncomplicated initial 
episodes of urinary tract infections unless the causative organisms are not 
susceptible to antibiotics having less potential toxicity. Nebcin may be considered 
in serious staphylococcal infections when penicillin or other potentially less toxic 
drugs are contraindicated and when bacterial susceptibility testing and clinical 
judgment indicate its use. 

Bacterial cultures should be obtained prior to and during treatment to isolate 
and identify etiologic organisms and to test their susceptibility to tobramycin. If 
susceptibility tests show that the causative organisms are resistant to tobramy- 
cin, other appropriate therapy should be instituted. In patients in whom gram: 
negative septicemia, neonatal sepsis, or meningitis is suspected, including those 
in whom concurrent therapy with a penicillin or cephalosporin and an aminogly- 
coside may be indicated, treatment with Nebcin may be initiated before the 
results of susceptibility studies are obtained. The decision to continue therapy 
with Nebcin should be based on the results of susceptibility studies, the 
severity of the infection, and the important additional concepts discussed in the 
WARNINGS box above. 

Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
to itsuse. 

Warnings: See WARNINGS box above. 

Precautions: Specimens should be collected during therapy for examination, as 
recommended in the WARNINGS box. 

Neuromuscular blockade and respiratory paralysis have been reported in cats 
receiving very high doses of tobramycin (40 mg./Kg.). The possibility that 
prolonged or secondary apnea may occur should be considered if tobramycin is 
administered to anesthetized patients who are also receiving neuromuscular 
blocking agents, such as succinylcholine or tubocurarine. 
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Adverse Reactions: Nephrotoxicity—Renal function changes, as shown by rising 
BUN, NPN, and serum creatinine and by oliguria, cylindruria, and increased 
proteinuria, have been reported, especially in patients with a history of renal 
impairment who are treated for longer periods or with higher doses than those 
recommended. 

Neurotoxicity— Adverse effects on both the vestibular and auditory branches 
of the eighth nerve have been noted, especially in patients receiving high doses or 
prolonged therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the 
ears, and hearing loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function 
who do not receive Nebcin in higher doses or for longer periods of time than 
those recommended. 

Other reported adverse reactions possibly related to Nebcin include increased 
serum transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, 
granulocytopenia, and thrombocytopenia; and fever, rash, itching, urticaria, 
nausea, vomiting, headache, and lethargy. 

Suggested Dosage Guides —l.M. /1.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal function)— 

3 mg./Kg./day administered in three equal doses every eight hours. In life- 

threatening situations, the dosage may be increased up to 5 mg. /Kg./day 

administered in three or four equal doses. This dosage should be reduced to 

3 mg./Kg./day as soon as Clinically indicated. (Refer to Table 1 for 

dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function) — 

Up to 4 mg./Kg./day may be given in two equal doses every twelve hours. 
Dosage guidelines for adult or pediatric patients with reduced renal function— 

After a loading dose of 1 mg. /Kg.. subsequent dosage must be adjusted either 

with reduced doses at eight-hour intervals or with normal doses at prolonged 

intervals. To determine the reduced dose at eight-hour intervals, see the conven- 
ient nomogram in the package literature.* Tocalculate normal dosage at 
prolonged intervals (if the creatinine clearance rate is not available and the 
patient's condition is stable), the following formula may be used: 

] mg./Kg.q.(6 x serum creatinine) h. 

Neither regimen should be used when dialysis is being performed. 

I.V. Administration —The usual volume of diluent for adults is 50 to 100 ml. For 
children, the volume of diluent should be proportionately less than for adults. 
The diluted solution usually should be infused over a period of twenty to sixty 
minutes. 


*An alternate rough guide for determining reduced dosage at eight-hour intervals (for patients 
whose steady state serum creatinine values are known) isto divide the normally recommended 
dose by the patient's serum creatinine. 


Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 


Maximum Dose for Life- 
Threatening Infections 
(Reduce as soon as possible) 
1.66 mg./Kg.q.8h. 
(Total, 5 mg./Kg./day) 


mg./dose ml./dose* 
q. 8h. 
200 mg. 5 mi. 
191 mg. 4.75 ml. 
183 mg. 
175 mg. 
166 mg. 
158 mg. 
150 mg. 
141 mg. 
133 mg. 
125 mg. 
116 mg. 
108 mg. 
100 mg. 
91 mg. 
83 mg. 
75 mg. 
66 mg. 


tApplicable to all product forms except Nebcin. Pediatric. Injection (see How Supplied). 


Usual Dose for 
Serious Infections 


For Patient 
Weighing 
Kg. Lb. 


1 mg./Kg.q.8h. 
(Total, 3mg./Kg./day) 


mg./dose 
q. 8h. 
120 mg. 
115 mg. 
110 mg. 
105 mg. 
100 mg. 
95 mg. 
90 mg. 
85 mg. 
80 mg. 
75 mg. 
70 mg. 
65 mg. 
60 mg. 
55 mg. 
50 mg. 
45 mg. 
40 mg. 





How Supplied: Ampoules Nebcin® (tobramycin sulfate, Lilly) Injection, 80 mg. 
(equivalent to tobramycin) per 2 ml., 2 ml., rubber-stoppered. 

Ampoules Nebcin, Pediatric, Injection, 20 mg. (equivalent to tobramycin) per 2 
ml., 2 ml., rubber-stoppered. 

Hyporets® (disposable syringes, Lilly) Nebcin Injection, 60 mg. (equivalent to 
tobramycin) per 1.5 ml., 1.5 ml., and 80 mg. (equivalent to tobramycin) per 2 
mli., 2 ml., in packages of 24. 

Each ml. also contains 5 mg. phenol as a preservative, 3.2 mg. sodium bisul- 
fite, 0.1 mg. edetate disodium, and water for injection, q.s. Sulfuric acid and/or 
sodium hydroxide may have been added to adjust the pH. [0304768] 
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Postsplenectomy Thrombocytosis 


Its Association With Mesenteric, Portal, and/or Renal Vein Thrombosis 
in Patients With Myeloproliferative Disorders 


David H. Gordon, MD; Donald Schaffner, MD; John M. Bennett, MD; Seymour I. Schwartz, MD 


* During the past two years, postoperative thromboses of 
parts or all of the splanchnic venous circulation have developed 
in four of 30 patients with meyloproliferative disorders who have 
undergone splenectomy at our institution. The patients' courses 
were marked by platelet abnormalities, both quantitative and 
qualitative. In an attempt to avoid this complication, aspirin and 
low-dose heparin sodium have been administered and there has 
been no evidence of thrombosis in the four patients so 
managed. 

(Arch Surg 113:713-715, 1978) 


qe evolution of venous occlusion involving the portal, 
the superior mesenteric, and/or the renal veins repre- 
sents an uncommon complication of splenectomy for hema- 
tologie disorders. In 1965, Bull et al‘ reviewed the literature 
and could find only two reported cases of postsplenectomy 
mesenteric venous thrombosis. To that list, the authors 
added two cases that they had personally followed, one was 
a patient with congestive splenomegaly and the other, was 
a patient with idiopathic thrombocytopenic purpura. Balz 
and Minton’ have subsequently reported three cases of 
postsplenectomy mesenteric venous thrombosis, two were 
associated with thrombocytosis. In two of these patients, 
there was no involvement of the portal vein and thrombosis 
was limited to branches of the superior mesenteric vein. 
The third patient, with preoperative thrombocytosis and 
myeloproliferative disorder, bled postoperatively, and 
portal hypertension with thrombosis of the middle colic 
and superior mesenteric vein was noted at autopsy. The 
portal vein was patent. 

Over the past two years, thrombosis of parts or all of the 
splanchnic venous circulation developed during the postop- 
erative course of four of 30 patients with myeloprolifera- 
tive disorders who underwent splenectomy at the Univer- 
sity of Rochester Medical Center, New York. This report is 
a presentation of the course of these patients, a considera- 
tion of the causal factors, and a proposal for prophylactic 
management. | 


REPORT OF CASES 


CasE 1.—An 80-year-old woman had a five-year history of 
myeloid metaplasia. During this interval, recurrent thrombocyto- 
sis with levels up to 1,000,000/cu mm responded to intermittent 
courses of busulfan. In 1975, painful splenomegaly developed that 
was associated with hypersplenism and she required bimonthly 
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transfusions. She was hospitalized on Oct 3, 1975, after a 14-day 
course of busulfan. Preoperatively, her platelet count was 565,000/ 
cu mm. On Oct 6, 1975, a 3,500-g spleen was removed. After one 
week postoperatively, the platelet count had decreased to 255,000/ 
cu mm. On the third postoperative day, lower abdominal pain 
developed that was associated with watery diarrhea. On the tenth 
postoperative day, bloody emesis and diarrhea occurred. The 
patient became progressively obtunded, oliguric, and died 15 days 
after the operation. During the postoperative period, the SGOT 
level increased from a preoperative level of 32 to 1,800 IU/liter on 
the first day and then decreased to 37 IU /liter. 

Autopsy showed myeloid metaplasia in the liver, with extensive 
venous thromboses of the remaining splenic vein and the portal 


vein, affecting complete occlusion of these vessels. There were 


hemorrhagic infarcts in the distal three fourths of the jejunum 
and throughout the ileum. In addition, there were central hepatic 
necrosis and bilateral pulmonary emboli. 

Case 2.—A 69-year-old man was initially evaluated for hepato- 
splenomegaly in September 1974. A bone marrow biopsy specimen 
established the diagnosis of myeloid metaplasia and he was 
started on a regimen of busulfan that resulted in a decrease of his 
WBC count from 26,800 to 7,700/cu mm and a decrease in his 
platelet count from 210,000 to 110,000/cu mm. He was hospitalized 
on Feb 16, 1975, and five days later, he underwent splenectomy for 
symptomatic splenomegaly. The spleen weighed 4,200 g. One week 
after the operation, the patient had an episode of hematemesis 
with massive ascites, and esophagogastroscopy showed bleeding 
varices. At the same time, progressive hepatic and renal insuffi- 
ciency developed as evidenced by an increase in bilirubin levels 
from 1.4 to 5.8 mg/dl, in alkaline phosphatase levels from 90 to 262 
IU/liter, in BUN levels from 17 to 53 mg/dl, and in serum 
creatinine levels from 1.0 to 2.8 mg/dl, with urinary sodium levels 
less than 10 mEq/liter (hepatorenal syndrome). The platelet count 
that preoperatively had been 110,000/cu mm increased to 159,000/ 
cu mm nine days after the operative procedure. The patient 
received colloid replacement and dopamine HCl, but died 11 days 
after splenectomy. An autopsy was refused. 

Case 3.—A 53-year-old man had chronic myelogenous leukemia 
that had been diagnosed four years prior to the present admission. 
Intermittently, the patient had received busulfan therapy. He was 
hospitalized on Nov 3, 1974, with painful splenomegaly and 
evidence of hypersplenism. On the following day, a 3,700-g spleen 
was removed and the pathological characteristics of chronic myel- 
ogenous leukemia with blastic transformation were apparent. The 
platelet count that had been 150,000/cu mm preoperatively 
increased on the 12th postoperative day to 630,000/cu mm. A 
persistent fever developed that was treated with nafcillin and 
gentamicin sulfate beginning on the tenth and extending through 
the 15th postoperative day. At this time, evidence of abnormal 
hepatic and renal function developed. The following levels 
increased: alkaline phosphatase, 723 IU/liter; lactic dehydrogen- 
ase, 1,435 IU //liter; total bilirubin, 2.0 mg/dl; serum creatinine, 4.4 
mg/dl; and BUN, 51 mg/dl Two weeks after the operative 
procedure, pseudohyperkalemia developed with a serum potassium 
level of 7.6 mEq/liter and a plasma potassium level of 5.8 mEq/ 
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liter. He was discharged on the 19th postoperative day still 
receiving ampicillin sodium. 

Shortly thereafter, dysuria and severe diarrhea developed that 
were treated with carbenicillin disodium and atropine sulfate. The 
patient was admitted 12 days after discharge with evidence of 
blastie transformation in the peripheral blood and progressive 
hepatic and renal insufficiency. The alkaline phosphatase level at 
this time was 761 IU/liter, the SGOT level was 80 IU/liter, the 
lactic dehydrogenase level was 2,125 IU/liter, the bilirubin level 
was 3.6 mg/dl, the serum creatinine level was 5.5 mg/dl, and the 
BUN level was 105 mg/dl. He died four days after admission, 
which was 30 days after the operative procedure. Autopsy findings 
showed multiple portal, splenie, renal, and pelvie thromboses. In 
addition, there were infarcts in the adrenal glands and evidence of 
Candida sepsis and pericarditis. 

Case 4.—A 63-year-old man had polycythemia vera; the diagno- 
sis was made in 1968. In June 1975, transformation to acute 
myelogenous leukemia was noted. He was admitted on Aug 27, 
1975, and cn the following day, underwent a splenectomy that was 
carried out as a prophylactic procedure to avoid the development 
of further splenomegaly and to permit extensive chemotherapy. 
The spleen weighed 1,800 g and demonstrated the characteristics 
of myeloid metaplasia. Preoperatively, his platelet count was 
213,000/cu mm and increased to 716,000/cu mm one week after the 
operation, at which time he was discharged after a benign 
course. 

Fifteen days after operation, he was readmitted because of 
swelling of the left calf. At this time, his WBC was 21,800/cu mm, 
with 50% blasts, the platelet count was 2,468,000/cu mm, the 
alkaline phosphatase level was 102 IU /liter, the SGOT level was 26 
IU/liter, and the bilirubin level was 1.7 mg/dl. He received 
cytarabine and thioguanine for three days after thrombocytopho- 
resis. On Sept 22, 1975, abdominal pain developed. The platelet 
count at this time was 1,400,000/cu mm. Laparotomy showed 
mesenteric venous thrombosis requiring resection of all but 4.5 m 
of the small intestine. Three days later, a second procedure showed 
the remaining bowel to be viable. Six days later, he experienced a 
massive upper gastrointestinal bleed from a gastric ulcer and 
required a trunchal vagotomy and pyloroplasty that effected 
cessation of bleeding. After a prolonged recovery extending over 
six weeks, he was discharged. 

In early December 1975, the patient was readmitted with penile 
infection and associated Gram-negative sepsis. At that time, his 
WBC count was 1,800/cu mm, with 46% blasts and his platelet 
count was 67,000/cu mm. His condition progressively deteriorated 
with evidence of cardiac failure, Pseudomonas, and Escherichia 
coli sepsis. He died on Dec 15, 1975. Autopsy showed splenic and 
portal vein thrombosis with multiple pulmonary emboli. There 
were septic pulmonary infarcts. 


COMMENT 


Postsplenectomy thrombocytosis is a well-recognized 
occurrence and the association of both hemorrhagic and 
thromboembolic phenomena with thrombocytosis is well 
established. This is particularly true in patients with 
myeloproliferative disorders (ie, chronic myelogenous 
leukemia, agnogenic myeloid metaplasia, essential throm- 
bocytosis, and polycythemia vera). Spontaneous visceral 
thrombotic episodes are extremely rare in patients with 
myeloproliferative disorders. Theories to explain the 
thrombocytosis include removal of the splenic sequestra- 
tion effect, removal of a regulatory humoral factor 
produced by the spleen, and persistent anemia. 
Although postsplenectomy thromboembolic phenomena 
have been reported, the occurrence of involvement of the 
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mesenteric, portal, and/or renal veins is extremely rare 
and the progression of splenic vein thrombosis to portal 
vein and mesenteric vein thrombosis after splenectomy is 
an even more uncommon event,” +7? 

In analyzing the four patients described, the majority of 
these patients underwent splenectomy late in the course of 
the disease in an effort to relieve the symptoms of 
noticeable splenomegaly and the signs of hypersplenism. 
Three of the four patients described in this report had 
preoperative platelet counts that were either in the normal 
or elevated range. 

Platelet-induced thromboses are generally thought to 
result from intimal damage and exposure of subendothelial 
collagen rather than venous stasis. Karaca and Stefanini” 
proposed a mechanism in patients with polycythemia vera 
whereby the increased blood volume and blood viscosity 
caused sludging and anoxia of the vascular wall with 
consequent intimal damage and initiation of the clotting 
cascade and formation of a thrombus. In postsplenectom- 
ized patients with myeloproliferative disorders, several 
independent phenomena may be operative, including 
increased platelet count, qualitative platelet abnormalities, 
increased blood volume, and stasis. An absolute thrombocy- 
tosis was demonstrated in only one of the four cases in the 
preoperative period. In this patient, the numerical aspect 
of the platelet population may well have been a factor. 

Qualitative platelet defects and abnormal platelet kinet- 
ics have been demonstrated in patients with myeloprolifer- 
ative disorders, but consistent and reproducible abnormal- 
ities have not been found.'*" Qualitative platelet defects 
have been noted in patients with hemorrhagic manifesta- 
tions, but only inereased platelet turnover has been demon- 
strated in patients with thromboses.* In patient 4, 
epinephrine, adenosine diphosphate, and collagen aggrega- 
tion were at normal levels. Cireulating megathrombocytes 
were present in all of the four patients to a variable extent, 
and partieularly noticeable in patient 3 who exhibited 
pseudohyperkalemia. It is possible that elusive qualitative 
defects may reside in these large platelets and megakaryo- 
cyte fragments that are younger and more functionally 
active than the normal, more mature smaller platelets. 

Factors related to platelet abnormalities may be super- 
imposed on the physical factor of stasis in the remaining 
segment of the splenic vein. In this group of patients, 
splenomegaly was noticeable and the mean weight of the 
spleen was 3,300 g. The ligated splenie vein, with a 
diameter greater than 3 em, represents a large cul-de-sac 
with a relatively large suture line or area of ligation. Thus, 
the combination of stasis, exposure of traumatized endo- 
thelium, and platelet abnormalities may have additive 
effects. In three of the described patients and in two 
additional patients with myeloproliferative disorders who 
died subsequent to splenectomy with evolving massive 
ascites and renal failure, but on whom autopsy was not 
performed, the development of splenie vein, portal vein, 
and mesenteric vein thrombosis is thought to have 
occurred. In the fourth patient, isolated involvement of 
segments of the superior mesenteric venous circulation, 
analagous to the patients reported by Balz and Minton,” 
was demonstrated. 
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Based on the assumption that quantitative and/or qual- 
itative platelet abnormalities may contribute to activation 
of the coagulation pathway resulting in thrombosis, we are 
currently preparing all patients with myeloproliferative 
disorders preoperatively, using busulfan or other alkylat- 
ing agents in full therapeutic doses for at least one week 
and preferably four weeks prior to operative intervention. 
Alkylating  agents,^':9:50*?"!* thrombocytophoresis,"? 
and heparin sodium combined with alkylating agents, with 
or without aspirin®** have been reported to be effective in 
reducing platelet counts and associated thrombohemor- 
rhagic manifestations. When a rapid reduction of thrombo- 
cytosis is desired in a patient with substantial hemorrhage 
or acute thrombosis, thrombocytophoresis is an effective 
mode of treatment that can produce a substantial decrease 
in platelets within hours. It is important to administer a 
cytotoxie agent, such as mechlorethamine HCI, 0.3 to 0.4 
mg/kg intravenously, preferably before as well as soon 
after the procedure to diminish the rebound thrombocyto- 
sis that occurs. Splenectomy is to be avoided in the 
uncontrolled patient as shown by the experience of other 
groups.?^ 

Ideally, the platelet count should be less than 200,000/cu 
mm at the time of splenectomy. In those patients in whom 
the aforementioned agents are not tolerated or in whom 
the disease is rapidly progressive, a faster-acting agent 
with less prolonged effects, such as cytarabine, 100 mg/sq 
m intravenously, or subcutaneously every 12 hours for four 
to six doses may be used. 

In an attempt to effect a qualitative abnormality of 
platelet aggregation and thereby inhibit thrombosis, aspi- 
rin, 320 mg twice a day, is given on the day prior to 
surgery. In addition, since these patients are regarded at 
risk for generalized venous thrombosis in addition to the 
visceral thromboses, low-dose heparin sodium, 5,000 units 
subcutaneously twice a day is administered beginning one 
day prior to operative intervention. All three pharmaco- 
logie agents, ie, alkylating agents, aspirin, and low-dose 
heparin sodium are continued for a week to ten days 
postoperatively. Since the initiation of this regimen, we 
have had experience with four patients managed in this 
manner. There has been no evidence of thrombosis postop- 
eratively, although in one patient, there was increased 
bleeding from the wound site. Although the number of 
patients is small, the results have been sufficiently encour- 
aging to suggest continued evaluation of this regimen. 


This study was supported in part by US Public Health Service grants CA 
11083-08 and CA 11198-07 from the National Cancer Institute. Dr Gordon is 
a recipient of an American Cancer Society clinical fellowship. 


Nonproprietary Names and Trademarks of Drugs 


Ampicillin sodium—Alpen-N, Amcill-S, Omnipen-N, Penbritin-S, 
Polycillin-N, Principen/N. 

Dopamine HCl—Jntropine. 

Gentamicin sulfate—Garamycin. 
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Invited Editorial Comment 


The authors call attention to an important complication of 
splenectomy for myeloproliferative disease, thrombosis of the 
splanchnic venous tree. Although still uncommon, the frequency of 
this catastrophe is sufficiently high and its consequences so grave 
that attention should be given to prophylaxis with antithrombotic 
drugs. The authors advocate a combination of heparin and aspirin 
for prevention, and limited clinical experience thus far supports 
their recommendation. Further trials will test the efficacy of this 
combination and its safety, a point of concern in view of the 
propensity for bleeding introduced by simultaneous interference 
with plasma coagulation and platelet activity. The administration 
of dextran might be a reasonable substitute, since this agent 
affects both platelet function and fibrin formation and has been 
shown to be highly effective in preventing peripheral venous 
thrombi after operation. 

EDWIN W. SALZMAN, MD 
Boston, Mass 
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indications Treatment of Shock—Plasmanate" In infants and small children, Plasmanate* has been Precautions Rapid infusion of Plasmanate* 
is indicated in the treatment of shock due to burns, found to be very useful in the initial therapy of shock (greater than 10 mi/minute) has produced hypotension 
crushing injuries, abdominal emergencies, and any due to dehydration and infection. in patients undergoing surgery or in the pre- or post- 
other cause where there is a predominant loss of plas- Contraindications Plasmanate" is contraindicated operative period. Blood pressure should be monitored 
ma fluids and not red blood cells. It is also effective in for use in patients on cardiopulmonary bypass. Severe during use and infusion slowed or ceased if sudden 
the emergency treatment of shock due to hemorrhage. hypotension has been reported in such patients when hypotension occurs. 
Following the emergency phase of therapy, blood given Plasma Protein Fraction '. Plasmanate* does not provide coagulation factors 
transfusions may be indicated depending on the Plasma Protein Fraction may be contraindicated in and therefore does not correct disorders of coagulation. 
severity of the blood loss patients with severe anemia, congestive heart failure, Adverse Reactions Hypotension may occur, 

or increased blood volumes. particularly following rapid infusion or intra-arterial 

administration to patients on cardiopulmonary bypass 





When you need a plasma 
volume expander that in- 
creases collodial osmotic 
pressure, turn to the first 
and most widely known — 
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Ordering Information: 
Plasmanate” 


Plasma Protein Fraction NDC Order by 
(Human) 5% U.S.P. Number This Number 
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50 ml. (pediatric size) 0161-0 
250 ml. (with administration set) 0161-0 


500 ml. (with administration set) 0161-0 


The blood pressure may normalize spontaneously Limited Warranty A number of factors beyond our sentatives of the Company are not authorized to vary 

after the slowing or discontinuation of the infusion. control could reduce the efficacy of this product or the terms or the contents of the printed labeling includ- 

Vasopressors will also correct the hypotension. even result in an ill effect following its use. These ing the package insert for this product except by printed 
Flushing, urticaria back pain, nausea and headache include storage and handling of the product after it notice from the Company's Berkeley, California office. 

have been occasionally reported by conscious patients. leaves our hands, diagnosis, dosage, method of Prescriber and user of this product must accept the 

Storage Store at mom temperature not exceeding administration, and biological differences in individual terms hereof. 

30°C (86°F). Solution that has been frozen should not Patients. Because of these factors, it is important that Bibliography ‘Bland JHL, Laver MB, Lowenstein 

be used. this product be stored properly and that the directions E- Vasodilator effect of commercial 5% plasma protein 

How Supplied Fiasmanate" is available in a 50 mi Should be followed carefully during use. fraction solutions. 

vial (pediatric size) and 250 and 500 ml flasks com- No warranty express or implied, including any war- JAMA 224: 1721-1724, 1973. 

plete with ready-to-use administration set. ranty of merchantability or fitness is made. Repre- 





Rupture of the Spleen 


in Infectious Mononucleosis 


A Critical Review 


Ira M. Rutkow, MD 


€ Spontaneous rupture of the spleen in infectious mononu- 
cleosis is a well-known clinical phenomenon. However, when 
strict criteria concerning the presence or absence of trauma and 
the diagnosis of infectious mononucleosis are applied to the 107 
cases in the world literature, only 18 true spontaneous ruptures 
are found. In these, the survival rate was 10096. In addition to 
pain referral to the left shoulder (Kehr's sign), right shoulder and 
scapular pain from diaphragmatic irritation, caused by free 
intraperitoneal blood, can be a valuable sign in determining 
splenic rupture. Because the spleen remains susceptible to 
rupture even after recovery based on all clinical, hematologic, 
and serological criteria, it is recommended that full normal 
activities not be resumed for two to three months by the 
nonathlete and for six months by the athlete. 

(Arch Surg 113:718-720, 1978) 


phum rupture of the spleen in infectious mononu- 
cleosis is a well-known clinical phenomenon. It was 
first reported by King' in 1941, and five years later, Smith 
and Custer? showed it to be a substantial cause of mortality 
in these cases. As Penman? has pointed out, however, the 
actual number of reported fatalities from infectious mono- 
nucleosis and the relative incidence of the various compli- 
cations, as a cause of mortality, are unknown. If strict 
clinical, hematologic, histopathological, and serological 
criteria are used to evaluate the reports of cases of 
“spontaneous” rupture of the spleen in infectious mononu- 
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cleosis in the world literature, how often has this event 
actually occurred? 


CRITERIA 


Orloff and Peskin* showed that the diagnosis of sponta- 
neous rupture of a spleen in which there are no pathological 
conditions must be critically analyzed. They stipulated that 
four criteria be fulfilled before a case could be accepted as a 
true spontaneous rupture. Similarly, the following specific 
criteria must be met before a splenic rupture in infectious 
mononucleosis can be accepted as spontaneous: (1) On 
thorough questioning, there should be no history of trauma 
within the six-week period preceding the emergency or of 
any "unusual" effort that could conceivably injure the 
spleen. In this regard, the everyday stress and strain of 
ambulation, defecation, twisting, and so forth, were not 
regarded as notable trauma.‘ (2) Strict hematologic and 
serological criteria must be met.* (3) Some symptoms of 
dysphagia, fatigue, malaise, or sweating and chills, and 
signs of lymphadenopathy, pharyngitis, rash, and/or 
tonsillitis should have been clinically present.* (4) Histo- 
pathologic examination of the spleen should show large 
numbers of atypical lymphocytes diffused throughout the 
pulp and clumped in the blood sinuses, and cellular infil- 
trates composed mainly of normal and atypical lympho- 
cytes in the capsule and trabeculae. Although these histo- 
logical changes may not be specific to infectious mononu- 
cleosis, when used in conjunction with the three other 
criteria, they provide a meaningful adjunct.’ 

Of the 107 reported cases of splenic rupture in infectious 
mononucleosis, 18,*? including the one to be described 
here, fulfilled the preceding four criteria. The remaining 
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cases must be considered clinically questionable because 
review of the case histories showed (1) questioning was 
inadequate with regard to any possible trauma, (2) the 
diagnosis of infectious mononucleosis remained in doubt, 
(3) a traumatic injury had occurred, or (4) at least one 
major additional systemic disease was present. 


REPORT OF A CASE 


A 17-year-old male patient was brought to the emergency room 
with chief complaints of abdominal pain, nausea, vomiting, and 
syncope. On examination, he was found to have a blood pressure 
reading of 70/50 mm Hg (when in the supine position), and it was 
nonpalpable while he was in a sitting position. He was tachycar- 
diac (110 beats per minute) with a slight tachypnea (18 breaths per 
minute). Questioning of the patient disclosed that he had been 
resting at home for the preceding 14 days because of a diagnosis of 
infectious mononucleosis. Two weeks before, he had been seen at 
the neighborhood health center for malaise and pharyngitis. At 
that time, he was found to have cervical adenopathy and tonsillitis. 
Laboratory data showed a hematocrit reading of 489; and a WBC 
count of 17,600/cu mm, with 15% neutrophils, 64% lymphocytes, 
20% monocytes, and 1% bands; the platelet count was within 
normal limits. Results of the slide test for heterophil antibody of 
infectious mononucleosis were positive. 

At the end of the 14-day rest period, the patient joined some 
friends in the consumption of beer. That evening, while walking 
home, he suddenly experienced a sharp pain in the left upper 
quadrant that caused him to double over and become syncopal. The 
next morning he was brought to the emergency room. Diffuse 
abdominal tenderness with voluntary guarding and rebound was 
present. The spleen was palpable 3 em below the left subcostal 
margin but there was no associated hepatomegaly. He vigorously 
denied that any trauma had occurred during the evening that the 
pain started or in the previous six-week period. Laboratory data 
revealed ahematocrit reading of 36% and a WBC count of 16,000/ 
cu mm, with 50% neutrophils, 32% lymphocytes, 11% monocytes, 3% 
bands, 3% eosinophils, and 1% basophils. The platelet count was 
226,000/cummm. Results of the slide test for heterophil antibody of 
infectious mononucleosis were now negative. 

Peritoneal aspiration was performed, and a copious amount of 
free blood was obtained. A presumptive diagnosis of splenic 
rupture secondary to infectious mononucleosis was made, and the 
patient was prepared for an operation. At surgery, the spleen was 
noted to have a 2-cm laceration on the posteroinferior surface with 
multiple aveas of subcapsular hematoma. A splenectomy was 
performed. Four units of whole blood was transfused. The patient 
was dischanged on the eighth postoperative day. 

The Pathology Service reported a ruptured spleen that weighed 
295 g with “multiple foci of dark blue to purple discoloration seen 
beneath the capsule. The white pulp shows hyperplasia with 
extensive lymphocytic infiltration into the trabeculae and into the 
cords of thered pulp. These features are felt to be consistent with 
infectious mononucleosis.” 


COMMENT 


Rupture of the spleen may be classified under three 
main headings: traumatic (immediate or delayed and with 
or without underlying disease); pathological (including 
cardiovascular, hematologic, infectious, inflammatory, and 
neoplastic causes); and apparently spontaneous rupture of 
a normal spleen.* Although the term spontaneous is a 
relative one, when strict criteria concerning the presence 
or absence of trauma and the diagnosis of infectious 
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mononucleosis are applied to the reported cases in the 
world literature, only 18 true spontaneous ruptures are 
found. Of the 18 cases, there was a 100% survival rate after 
splenectomy. This is in sharp contrast to the often-quoted 
figure of a 30% mortality associated with splenic rupture in 
patients with infectious mononucleosis.? 

Although splenic rupture caused by abdominal palpation 
in infectious mononucleosis is an often-taught clinical 
precept,” there have been only two instances in which this 
cause-and-effect relationship was reported.” There are no 
reports that show teaching institutions have a larger 
number of patients with ruptured spleens. Perhaps the 
clinical caution urging avoidance of abdominal palpation 
should be amended as follows: repeated palpation of an 
enlarged spleen in a patient with infectious mononucleosis 
is not advisable. It is important, however, to establish the 
clinical presence of splenomegaly in these patients. 

Splenie rupture is usually heralded by the presence of 
abdominal pain. This is an important clinical point because 
in uncomplicated infectious mononucleosis there is usually 
no pain, even with splenic enlargement.? Left shoulder 
pain, caused by the presence of free intraperitoneal blood 
with diaphragmatic irritation (Kehr's sign) is present in 
approximately 50% of all splenic ruptures.” It should be 
noted, however, although Kehr described the pain as 
referred to the left shoulder, there are reports in the 
literature, including the case reported here, where it was 
noted in the right shoulder and scapular region." This 
right-sided sign can be just as diagnostic of free intraper- 
itoneal blood as is the true Kehr sign. 

In an uncomplicated case of infectious mononucleosis, 
the pulse rate should be less than 100 beats per minute. 
The clinieal observation of tachycardia can be an important 
diagnostic aid in differentiating between rupture and 
nonrupture. In the presence of a WBC differential cell 
count, which is typical of infectious mononucleosis (lym- 
phocytosis with atypical forms and monocytosis), the 
sudden loss of blood into the abdominal cavity can cause a 
reversal of the differential cell count with neutrophils in 
predominance.” This was noted in the case reported here, 
although it is possible that the two-week recovery period 
before rupture also contributed to the decrease in lympho- 
cytes. 

Sokolowski and Kent have pointed out the value of 
roentgenography in the diagnosis of splenic rupture in 
infectious mononucleosis. Some of the more common roent- 
genographic signs include (1) distention of the stomach, 
with displacement to the right; (2) serration of the greater 
curvature; (3) an extrinsic pressure defect from the 
enlarged spleen noted in the fundus; (4) downward 
displacement of the splenic flexure; and (5) evidence of free 
fluid in the abdominal cavity. Visualization of the normal 
splenic outline usually weighs against the presence of 
rupture, although a lack of splenic shadow may be a normal 
finding and therefore does not necessarily mean rupture 
has occurred. 

In most instances, the spleen in infectious mononucleosis 
is not likely to spontaneously rupture during the first two 
weeks of the disease. Apparently, it takes from 14 to 28 
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days for the capsular and trabecular changes to progress 
sufficiently to permit rupture.” The etiologic factors of 
this sudden event have been ascribed to (1) an acute 
increase in portal venous pressure, from a Valsalva-like 
maneuver, with resultant splenic congestion in an already- 
attenuated spleen'* or (2) a sudden compression of the 
enlarged spleen secondary to diaphragmatic and abdomi- 
nal wall contraction. Unfortunately, there are no data 
available on pathological conditions that demonstrate at 
what point in time the histological changes have sufficient- 
ly resolved so as to no longer be considered a cause for 
future rupture. 

Since infectious mononucleosis is a disease process that 
occurs mainly among young adults, the question of resump- 
tion of normal and athletic activities must be considered. 
As noted in the case reported here, there is still a possibil- 
ity of splenic rupture in patients who have recovered from 
the infection both clinically and serologically. Therefore, 
patients with infectious mononucleosis need to be carefully 
instructed to limit their activities and to seek immediate 
medical attention for any noticeable abdominal pain. In my 
opinion, a waiting period of at least two to three months 
should be prescribed before the resumption of full activi- 
ties. On the campus, any athlete with infectious mononu- 
cleosis should be advised that he or she cannot participate 
in intramural or intercollegiate sports activities for at least 
six months after complete clinical, hematologic, and sero- 
logical recovery from the disease. 


CONCLUSIONS 


Spontaneous rupture of the spleen in infectious mononu- 


cleosis is relatively rare. When strict criteria to determine 
the presence or absence of trauma and to ensure an 
adequate diagnosis are applied to the reports in the world 
literature, only 18 cases can fulfill the standards. There 
was a 100% survival rate for these patients. 

Abdominal palpation need not be avoided in patients 
with infectious mononucleosis. The danger of splenic 
rupture from palpation is minimal. Repeated examination 
should be avoided, but it is clinically important to deter- 
mine whether splenomegaly is present. 

Right shoulder and scapular pain from diaphragmatic 
irritation caused by free intraperitoneal blood can be a 
valuable sign in determining splenic rupture. This is in 
addition to the generally accepted significance of pain 
referral to the left shoulder (Kehr’s sign). 

Although the exact length of time is uncertain, it has 
been shown that the spleen remains susceptible to rupture 
even after all clinical, hematologic, and serological criteria 
show complete recovery from the infection. For this 
reason, it is recommended that full normal activities not be 
resumed for a two- to three-month period by the nonath- 
letic person and that the athlete have a six-month activity- 
free period prescribed. 


This investigation was funded by the Robert Wood Johnson Foundation. 
Dr Rutkow is a Robert Wood Johnson Clinical Scholar. 

George D. Zuidema, MD, reviewed the manuscript and Beth Greenwald, 
BA, provided research assistance. 

A complete bibliography of the cases of splenic rupture in infectious 
mononucleosis found to be “nonspontaneous” is available from the author on 
request. 
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Rupture of the Spleen—Rutkow 


Factors Influencing 


Intraoperative Gastric Regurgitation 


A Prospective Random Study of Nasogastrie Tube Drainage 


Bhagwan Satiani, MB; John T. Bonner, MD; H. Harlan Stone, MD 


è A prospective study was conducted to determine the inci- 
dence of "silent" gastric regurgitation and aspiration during 
general anesthesia in 146 patients randomized with respect to 
presence of a nasogastric tube. A bland dye was instilled in the 
stomach to serve as the determinant marker. The overall inci- 
dence of regurgitation was 8.9% and of aspiration, 2.1% in spite 
of the uniform use of an endotracheal tube. The incidence of 
regurgitation was twice as high when anesthesia was given by an 
inexperienced anesthetist (1196 vs 5.696) and in patients without 
nasogastric tubes (1296 vs 696), although such differences were 
not statistically significant. The primary agent used, difficulty of 
endotracheal intubation, location of surgical incision, and dura- 
tion of anesthesia did not alter the incidence of regurgitation or 
aspiration. No correlation was found between the detection of 
subclinical aspiration and the development of postoperative 
pulmonary complications. 

(Arch Surg 113:721-723, 1978) 


t has long been realized that death can occur from the 
aspiration of food or vomitus during anesthesia. In 
fact, even small amounts of clear gastric juice aspirated 
intraoperatively can be lethal.' In a survey by the Associa- 
tion of Anesthetists in the United Kingdom as to the cause 
of 1,000 consecutive anesthetic deaths, aspiration was 
found to be responsible for 110 of the deaths.? Massive 
aspiration of gastric contents, nevertheless, must be 


differentiated from the relatively small amounts occasion- 
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ally aspirated during operation. To our knowledge, studies 
done to determine the exact incidence of "silent" regurgi- 
tation and aspiration have varied considerably as have the 
anesthetic agents used and the methods of intubation.'-” 

To obtain more factual information on the incidence of 
gastric reguritation and aspiration during general endo- 
tracheal anesthesia and to assess the value of a nasogastric 
tube in the prevention of this one complication, a prospec- 
tive random study was conducted on the Trauma Service at 
the Grady Memorial Hospital, Atlanta. Between Sept 1, 
1976, and May 31, 1977, 146 patients were included in the 
study. The following patients, however, were routinely 
excluded: patients brought to the operating room without a 
nasogastric tube in place; patients still in shock; patients in 
whom the operative procedure was less than 30 minutes; 
and patients suspected of having perforated a gastric or 
duodenal ulcer. 


MATERIALS AND METHODS 


After apparently all stomach contents had been suctioned out by 
means of a No. 14 French sump nasogastric tube, 2 ml of 
indigotindisulfonate sodium (indigo carmine) was instilled down 
the tube and then flushed with 30 ml of normal saline solution. 
Randomization was based on the patient's hospital number: an odd 
last digit dictating nasogastric tube removal and an even number, 
tube retention. Anesthetic induction followed: with preoxygena- 
tion by mask ventilation first, rapidly given intravenous thio- 
pental sodium next, then succinylcholine chloride-induced apnea, 
and finally endotracheal intubation. Most patients also received 3 
mg of tubocurarine chloride prior to anesthetic induction. 
Presence of the instilled dye in the oropharynx or endotracheal 
tube was specifically looked for during intubation as well as prior 
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to and after removal of the endoctracheal tube. The diagnosis of 
dye regurgitation and/or aspiration was made, however, only if 
such a finding was confirmed by the staff or senior resident 
anesthesiologist attending that individual case. The exact time of 
such a positive finding was then noted on the anesthesia record. 
Essentially all patients were maintained in the supine position 
during operation. 

The primary anesthetic agent, type of incision, duration of the 
operative procedure, and other critical events of anesthesia were 
routinely noted. Anesthetists of varying experience performed the 
tracheal intubations. Staff physicians, senior residents, and senior 
nurse anesthetists were arbitrarily categorized as "experienced"; 
in the "inexperienced" group were rotating interns, dental resi- 
dents, physician assistants, and medical students. Intubation was 
rated as being difficult if more than one attempt was required. 
Soft-cuffed endotracheal tubes made of polyvinyl chloride plastic 
were always used, with the tube sizes varying from 7.5 to 9 mm 
(average, 8.5 mm). After the lungs had been inflated to an airway 
pressure of 20 cm of water, the cuff on the endotracheal tube was 
blown up with whatever volume was necessary to produce an 
effective seal against gas leak. 

All patients were followed postoperatively for both clinical and 
radiological evidence of atelectasis and/or pneumonia. Where 
applicable, the x* method was used for statistical analysis. 


RESULTS 


The average age of the 146 patients was 36.3 years, with 
a range of 15 to 83 years. On comparison of the two study 
groups, ie, those with nasogastric tubes inserted during 
anesthetic induction and maintenance and those without, 
there was no statistically significant difference with 
respect to age, race, sex, type of anesthetic agent used, 
anesthetist's experience, duration of anesthesia and opera- 
tion, difficulty of intubation, endotracheal tube size, or 
primary surgical diagnosis. 


Regurgitation and Aspiration 


The diagnosis of regurgitation was based on the 
presence of dye in the pharynx, larynx, trachea, endotra- 
cheal tube, or tracheal aspirant. This occurred 13 times, 
giving an overall incidence of 8.9% (Table 1). Dye discov- 
ered below the vocal cords, in the endotracheal tube, or in 
tracheal secretions was taken to represent aspiration and 
was noted in three (2.1%) patients. 

Regurgitation was more commonly seen in the older 
patient (average age of 47.7 years vs 35.2 years for those 
not regurgitating) although the difference was not statis- 
tically significant. The incidence of silent regurgitation 
was also not substantially different with respect to the 
different types of abdominal incision (Table 2). 


Anesthesia 


There was no substantial difference in the incidence of 
regurgitation for experienced vs inexperienced anesthe- 
tists, type of anesthetic agent used, ease of endotracheal 
intubation, or size of endotracheal tube (Table 2). 

The average duration of anesthesia was 2.7 hours, with a 
range of 45 minutes to eight hours, whereas the average 
duration of the actual operation was two hours (ranging 
from 30 minutes to seven hours). In either case, elapsed 
time was not influential in determining the likelihood of 
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Table 1.—Incidence of Regurgitation and Aspiration* 


Nasogastric Tube 


Used Not Used Total 
(N = 81) (N = 65) (N = 146) 


Regurgitated 5 (6.2%) 8 (12.3%) 13 (8.9%) 


Aspirated as well 1 (1.2%) 2 (3.1%) 3 (2.1%) | 


*None of the differences was statistically significant (P > .05). 


Table 2.—Influence of Anesthesia and Incision* 


No. of 
Regurgitations 
(%) 





Patients 












Surgical Incision 
Upper abdominal 


Lower abdominal 
Elsewhere 













Anesthetist training 
Experienced 53 3 (5.7) 
Inexperienced 91 10 (11.0) 
Primary anesthetic agent 
Ethrane 64 6 (9.4) 
Halothane 33 2 (6.1) 
Nitrous oxide 33 3 (9.1) 
Other 16 2 (12.6) 
Difficulty of intubation 
Easy 133 11 (8.3) 






Difficult 2 (15.4) 





*None of the differences was statistically significant (P > .05). 


gastric regurgitation. 

Of the 13 patients who were considered to have regurgi- 
tated, six had dye visible in the pharynx on intubation and 
two of these had a positive tracheal aspirant at this time as 
well. Four other patients had dye detected in their orophar- 
ynx during the operative procedure or on extubation. The 
exact time of regurgitation in the remaining three 
patients was not recorded. 


Nasogastric Tube 


Regurgitation of instilled dye was noted in five (6.2%) of 
the 81 patients in whom the nasogastric tube had been 
retained as compared with eight (12.3%) of the 65 patients 
in whom the tube had been removed prior to induction of 
anesthesia (Table 1). Aspiration occurred in one and two 
patients of these groups, respectively. Although the inci- 
dence of regurgitation was twice as high in those without 
nasogastric tubes as when the tube had been left in place, it 
was not statistically significant (P > .05). 

A pulmonary complication, ie, atelectasis and/or pneu- 
monia, developed in 25 of the patients. However, no 
substantial differences were noted with respect to these 
complications and the use of a nasogastric tube, incidence 
of regurgitation or silent aspiration, or difficulty of endo- 
tracheal intubation. 


COMMENT 


The incidence of silent regurgitation and aspiration 
during general anesthesia has been reported to vary 
between 8% and 25%.°° Before the acceptance of almost 
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routine endotracheal intubation, pharyngeal packs were 
often advocated in an effort to reduce the incidence of such 
aspiration even though it was recognized that aspiration 
was relatively common and usually well tolerated.’ The lack 
of substantial complications in such patients was noted in 
spite of the fact that intrapulmonic barium was seen on 
chest roentgenograms the morning after barium had been 
deposited in the mouths of sleeping patients. A similar 
study confirmed barium aspiration in 10% of the patients 
postoperatively, yet volume and character of the aspirant 
seemed to be the important factors determining any 
consequence of such aspiration.’ 

The relatively low incidence of silent regurgitation and 
aspiration in the present series is not surprising. Gastric 
emptying time is approximately doubled whenever 
preoperative narcotics and a mixture of hyposcyamine 
sulfate, atropine sulfate, and scopolamine HBR (belladon- 
na alkaloids) are given to elective operative cases. 
However, all patients in this report not only had their 
gastric contents removed preoperatively by means of 
suctioning, but they also were not premedicated in the 
same manner as an elective patient would be. Although 
emptying the stomach before induction of anesthesia is a 
routine practice in surgical emergencies, particulate 
matter, such as large pieces of swallowed meat, are impos- 
sible to evacuate through the lumen of an ordinary naso- 
gastric tube. In addition, the tube can act as a wick, 
allowing silent regurgitation by making the lower esopha- 
geal sphincter incompetent.’ In spite of these drawbacks, 
the potentially protective aspect of a nasogastric tube, 
especially in regard to diminishing the liquid volume of 
retained gastric contents, may be exceedingly important. 

À pH of less than 2.5 and a volume greater than 25 ml 
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seem to represent the critical levels leading to major 
complications of gastric acid aspiration.'^'" In the classic 
study by Mendelson, aspiration occurred in 68% of the 
women in the delivery room; 50% of these were not 
recognized until a later date. The pH of the aspirated 
material was a major determinant in eventual outcome, 
since a 6095 mortality was reported in those patients who 
aspirated gastric juice with a pH of less than 2.5. In a 
recent study, even after more than four hours of starva- 
tion, total gastric volumes in excess of 40 ml were found in 
29% of the patients and a pH of less than 2.5 was found in 
more than 40% of patients operated on as emergencies." 
Consideration has therefore been given to buffering the 
acid contents of the stomach prior to induction of anes- 
thesia and to the administration of antibiotics for systemic 
effect to patients suspected of having had a silent regurgi- 
tation or aspiration.» Antacid has been shown to 
substantially raise the pH level and to reduce by tenfold 
the number of patients who are at risk of having aspiration 
pneumonia develop while undergoing a cesarean section." 
Nevertheless, aspiration pneumonia has been found to 
occur after neutralization of gastric contents to a pH as 
high as 3.5.'* In a prospective study of elective operations, 
the percentage of patients having a mean gastric pH of 
less than 2.5 was reduced from 52% to only 1% by the 
preoperative oral administration of antacid.'* As noted in 
previous studies, subclinical aspiration in the present 
series could not be correlated with the development of 
pulmonary complications after operation. This is in 
contrast to patients who have obvious and massive aspira- 
tion because the complication rate is high and the mortality 
may even reach 70%.'* 
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 helps'clean up” the site 


‘ANCEF’ Offers Broad Coverage 
of the major areas of post-surgical infection due to susceptible indicated 
organisms. See Indications on next page. 


High Levels Present in Tissues and Fluids* 


Ancef achieves high concentrations (relative to MIC levels for most 
indicated organisms) in bone, synovial fluid, skin and soft tissues (such 
as pleural fluid and lymph nodes). ‘Ancef’ is also excreted in a micro- 
biologically active form in urine. 


High and Prolonged Serum Levels 

A single 1 gram IV injection produced a mean peak concentration of 
Ancef of 190 mcg/ml in healthy adult volunteers. After 4 hours, levels 
of 16.5 mcg/ml were still present. 


Because of its long half-life, generally 'Ancef may be given every 8 hours. 


Most infections can be treated with 500 mg ~ 


to | gram every 8 hours. 





Well Tolerated 


e Infrequent phlebitis 


€ No nephrotoxicity reported to date. (Transient rises in serum BUN, 
SGOT, SGPT and alkaline phosphatase have been reported without 
clinical evidence of renal or hepatic damage.) 


Use with caution in patients with penicillin allergy or other allergies. For 
further information on contraindications, warnings, precautions and adverse 
reactions, see brief summary of prescribing information on next page. 


"Data on file, SK&F Medical Department. Tissue penetration is regarded as essential to therapeutic 


efficacy, but specific antibiotic tissue levels have not been directly correlated with specific therapeutic effects. 


ANCEF iv, 


brand of sterile 


CEFAZOLIN SODIUM 


(LYOPHILIZED) 





Injection: 250 mg, 500 mg, and 1 gram vials 


SIKGF 


a SmithKline company 
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- CEFAZOLIN SODIUM 


(LYOPHILIZED) 


k : . Injection: 250 mg, 500 mg, and 1 gram vials 





to l gram every 8 hours. 


Before prescribing, see complete prescribing information in SK&F 
literature or PDR. The following is a brief summary. 


Indications: Ancef® (sterile cefazolin sodium, SK&F) is indicated 
in the treatment of the following serious infections due to sus- 
ceptible organisms. 

Respiratory tract infections due to Streptococcus (Diplococcus) 
pneumoniae, Klebsiella species, Hemophilus influenzae, Staphylococ- 
cus aureus (penicillin-sensitive and penicillin-resistant), and 
group A beta-hemolytic streptococci. 

Injectable benzathine penicillin is considered to be the drug 
of choice in the treatment and prevention of streptococcal infec- 
tions, including the prophylaxis of rheumatic lever. 

‘Ancef is effective in the eradication of streptococci from the 
nasopharynx; however, data establishing the efficacy of 'Ancef 
in the subsequent prevention of rheumatic fever are not available 
at present. 

Genitourinary tract infections due to Escherichia coli, Proteus mirab- 
ilis, Klebsiella species, and some strains of enterobacter and 
enterococci. 


Skin and soft-tissue infections due to S. aureus (penicillin-sensitive 
and penicillin-resistant) and group A beta-hemolytic strep- 
tococci and other strains of streptococci. 


Bone and joint infections due to S. aureus. 


Septicemia due to Str. pneumoniae, S. aureus (penicillin-sensitive 
and penicillin-resistant), P mirabilis, E. coli, and Klebsiella species. 


Endocarditis due to S. aureus (penicillin-sensitive and penicillin- 
resistant) and group A beta-hemolytic streptococci. 
Appropriate culture and susceptibility studies should be per- 
formed to determine susceptibility of the causative organism to 
‘Ancef’. 


Contraindications: ' Ancef' is contraindicated in patients with 
known allergy to the cephalosporin group of antibiotics. 
Warnings: BEFORE CEFAZOLIN THERAPY IS INSTI- 
TUTED, CAREFUL INQUIRY SHOULD BE MADE CON- 
CERNING PREVIOUS HYPERSENSITIVITY REACTIONS 
TO CEPHALOSPORINS AND PENICILLIN. CEPHA- 
LOSPORIN C DERIVATIVES SHOULD BE GIVEN 
CAUTIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. 
SERIOUS ACUTE HYPERSENSITIVITY REACTIONS MAY 
REQUIRE EPINEPHRINE AND OTHER EMERGENCY 
MEASURES. 

There is some clinical and laboratory evidence of partial cross- 
allergenicity of the penicillins and the cephalosporins. Patients 
have been reported to have had severe reactions (including 
anaphylaxis) to both drugs. —— 


Antibiotics, including ‘Ancef’, should be administered cautiously 


to any patient who has demonstrated some form of allergy, partic- 
ularly to drugs. 


Most infections can be treated with 500 mg 
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Usage in Pregnancy — Safety of this product for use during preg- 
nancy has not been established. 

Usage in Infants — Safety for use in prematures and infants under 
one month of age has not been established. 


Precautions: Prolonged use of ‘Ancef’ may result in the over- 
growth of nonsusceptible organisms. Careful clinical observa- 
tion of the patient is essential. 

When 'Ancef is administered to adults or children with low 
urinary output because of impaired renal function, lower daily 
dosage is required (see dosage instructions in the package 
literature). 

A false-positive reaction for glucose in the urine may occur with 
Clinitest® tablets; use glucose enzyme-type reagents. 

Adverse Reactions: The following reactions have been reported: 
Drug fever, skin rash, vulvar pruritus, eosinophilia, neutro- 
penia, leukopenia, thrombocythemia, and positive direct and 
indirect Coombs tests have occurred. Transient rise in SGOT, 
SGPT, BUN, and alkaline phosphatase levels has been observed 
without clinical evidence of renal or hepatic impairment. 
Nausea, anorexia, vomiting, diarrhea, and oral candidiasis (oral 
thrush) have been reported. Pain at the site of injection after 
intramuscular administration has occurred, some with indura- 
tion. Phlebitis at the site of injection has been noted. Other reac- 
tions have included genital and anal pruritus, genital moniliasis, 
and vaginitis. 

Administration and Dosage: ‘Ancef’ may be administered intra- 
muscularly or intravenously after reconstitution. See the 
package literature for reconstitution procedures. 

See the package literature for dosage recommendations. 

How Supplied: 'Ancef' (sterile cefazolin sodium, SK&F)— 
supplied in vials equivalent to 250 mg., 500 mg. or 1 gram of 
cefazolin; in "Piggyback" Vials for intravenous admixture 
equivalent to 500 mg. or 1 gram of cefazolin; and in Pharmacy 
Bulk Vials equivalent to 5 grams or 10 grams of cefazolin. 


Smith Kline &French Laboratories 
Philadelphia, Pa. 
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.a SmithKline company 








Missile Tract Infections 


After Transcolonic Gunshot Wounds 


Lewis M. Flint, Jr, MD; Carl R. Voyles, MD; J. David Richardson, MD; Donald E. Fry, MD 


* Severe invasive infections around missiles or missile tracts 
may occur after transcolonic gunshot wounds. Observations in 
seven patients disclosed that infections of bone, soft tissue, 
retroperitoneum, and vascular structures resulted from the 
contamination of these tissues by missiles that had passed 
through the lumen of the colon. The infections were frequently 
obscure and difficult to diagnose unless the missile was consid- 
ered to be a potential source of contamination. Two of seven 
patients died as a direct result of infection. Aggressive debride- 
ment of missile tracts, removal of accessible missiles, and 
adjunctive antibiotic therapy were useful. 

(Arch Surg 113:727-728, 1978) 


por frequently delays recovery after gunshot 
wounds that involve the colon.' Recently, emphasis has 
been directed toward methods for reducing the incidence 
of intra-abdominal and wound infections. The widespread 
use of diverting colostomy, broad-spectrum antibiotics, and 
delayed wound closure have reduced but not eliminated 
postinjury infection.' Serious intra-abdominal or wound 
infections continue to be the limiting factor in the success- 
ful convalescence in patients with isolated colonic 
wounds. 

After passage through the colonic lumen, the wounding 
missile is potentially contaminated. In addition, the “cone 
of injury” surrounding the tract of even low-velocity 
missiles gives rise to tissue damage and ischemia that may 
_ promote infection. This factor has received relatively little 
emphais because of the belief that missiles are self- 
sterilizing and the feeling that debridement of entrance 
and exit wounds caused by low-velocity missiles associated 
with adequate irrigation provides sufficient protection 
against missile tract infection. In addition, the concept 
that missiles that lie spent in soft tissue or bone should 
remain undisturbed has prevailed since World War II. The 
fact that adequate tissue defenses successfully deal with 
contamination in most patients has supported this practice. 
Recent observations in seven patients prompt us to ques- 


tion these concepts. 
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CLINICAL MATERIAL 


Five men and two women sustained transcolonic gunshot 
wounds, and subsequently, severe invasive infections developed 
around the missile or missile tract. The gunshot wounds were 
distributed throughout the colon (Table). The group represented 
1.576 of colon wounds in all patients admitted during the period 
from Jan 1, 1973 to June 30, 1975. 


REPORT OF A CASE 


The following case history illustrates the problems encountered. 
A 39-year-old woman sustained a gunshot wound of the left 
buttock with a through-and-through injury of the sigmoid colon 15 
em above the peritoneal reflexion. She was admitted to the 
emergency Surgical Service and exploratory laparotomy was 
performed. Resection of a destroyed segment of sigmoid colon was 
quickly performed. Exploration of the remainder of the abdomen 
disclosed no further injuries, and further examination disclosed 
that the tract of the missile carried into the lateral abdominal wall 
and that the missile was lodged in the subcutaneous tissue of the 
left flank. A colostomy was constructed and the distal stump of the 
colon was oversewn. The distal rectum was evacuated with saline 
solution irrigation. The missile was removed from the soft tissue 
of the abdominal wall and the tract irrigated with normal saline 
solution. The patient received intravenous broad-spectrum anti- 
bioties during her hospital course, and did well for about 48 hours 
when tachypnea and hypoxemia developed suddenly. Respiratory 
support was necessary and bilateral pulmonary infiltrates devel- 
oped. A search for a septic focus was immediately begun and 
palpable erepitus was present around the previously debrided 
missile site. This was widely opened and necrotizing crepitant 
infection was discovered. Smears of the tissue revealed numerous 
Gram-negative rods, and eultures disclosed Escherichia coli. Wide 


Locations of Colonic Injuries and Sites of Infection in 
| Seven Cases 






Location of 
Case Colonic Injury Site of Infection 


1 Sigmoid colon Left iliac artery suture line 
2 Transverse colon Left pelvic retroperitoneum 
3 Sigmoid colon Abdominal wall 

4 


Hepatic flexure Right flank and 
retroperitoneum 








5 Left transverse colon Vena cava suture line 
vertebral body, L-2 

6 Sigmoid colon Sacrum and presacral space 

7 Ascending colon Left retroperitoneum | 
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debridement of this focus of infection was performed, but the 


J patient continued to manifest severe hypoxia and pulmonary 


failure. She died on the 16th postinjury day. 
RESULTS 


In each of our patients, infection occurred around a 
missile or missile tract at a point remote from the colonic 
injury. There were two soft tissue infections, three retro- 
peritoneal abscesses, two infected vascular suture lines, 
and one vertebral osteomyelitis (Table). 

Coliform organisms were responsible for each of the 
infections. Escherichia coli was recovered in pure culture 
from three of the seven infected sites. Combinations of 
Escherichia coli, Klebsiella, Bacteroides and pseudomonas 
were recovered from the remaining four patients. 

Two of the seven patients died of postoperative infec- 
tions. The infected focus around the missile or missile tract 
was the cause of death in both. Gram-negative bacteremia 
and multiple organ failure were manifest in both of the 
patients who died. At least two additional operative proce- 
dures were performed in each patient during the course of 
the initial hospitalization, with one patient requiring four 
procedures. The additional procedures and the number of 
times they were performed included the following: abscess 
drainage (eight, twice in the same patient), debridement of 
bullet tract in soft tissue (six), debridement, biopsy speci- 
men, and culture of vertebral body (one); resection of 
mycotic aneurysm and extra-anatomic bypass (one); 
debridement of sacrum coccygectomy (one); and vena cava 
ligation (one). The mean hospital stay for surviving 
patients was 24 days. This is increased when compared to 
the mean hospital stay of 9.9 days for patients with 
uncomplicated convalescence after colonic trauma.’ 


COMMENT 


Infection remains the most common complication of 
colonic trauma. The local inoculation of damaged tissues 
with large numbers of microorganisms results in both local 
and distant infection. Recently, the link between invasive 
infection and posttraumatic organ failure was identified, 
making the effective eradication of potential foci of infec- 
tion the predominant challenge for the surgeon caring for 
injured patients. Documentation of serious infections 
around missiles or arising from missile tracts after trans- 
colonic passage has been infrequent. Wilson* observed a 
case of a transcolonic gunshot wound that secondarily 
infected the spinal subarachnoid space, with death result- 
ing from E coli miningitis. Morganstern and associates’ 
recently treated a patient in whom invasive infection of 
the hip joint developed after contamination of the joint by 
a missile that had passed through the rectum. Nonhealing 
of a bladder injury occurred in his patient and the invasive 
infection was responsible for numerous postoperative 
complications. 

Bullets and other missiles may carry fragments of bone, 
clothing, and other foreign bodies into damaged tissue. 
Debridement and irrigation of wounds, adjunctive antibi- 
otics, and delayed primary closure will usually result in 
infection-free healing. Missiles that have passed through 
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noncontaminated tissue such as bone or muscle are 
removed only when a specific indication such as abscess 
formation is present. The experience gained from our 
patients suggests that missiles that have passed through 
the colonic lumen implant large numbers of bacteria and 
particulate fecal matter in injured tissue and may be 
considered potential foci of serious infection. Early remov- 
al of these missiles could have prevented septic complica- 
tions in three of our patients. 

Although signs of intra-abdominal infection, including 
ileus, remote organ failure, and abdominal pain were 
common in our patients, the infected tract was usually 
extraperitoneal. Unless one considers the possibility of 
infection around the missile and its tract, a site of invasive 
Gram-negative infection remote from the colon wound 
itself may remain obscure. 

The investigation of a patient who manifests signs of 
invasive sepsis after colonic injury should include a diligent 
search for intra-abdominal abscesses. This may require 
repeated exploratory laparotomy. In order for treatment 
of multiple organ failure after intraperitoneal contamina- 
tion to succeed, all sites of potential infection should be 
investigated. Adjunctive measures such as administration 
of broad-spectrum antibiotics and intravenous fluids, and 
support of organ function are vital. When the site of 
infection remains obscure, one should consider the removal 
of potentially contaminated missiles and wide debride- 
ment of missile tracts. Chronic relapsing infections resis- 
tant to direct attack may be encountered as well. The 
single case of vertebral osteomyelitis that we observed was 
successfully treated with long-term intravenous antibiotics 
(gentamicin sulfate and clindamycin). 


CONCLUSIONS 


Several points should be emphasized. First, debridement 
of missile tracts is indicated for most wounds but especially 
when the missile has passed through the colon. Second, the 
data reported here suggest that missiles that have passed 
through the colon are contaminated and therefore should 
be surgically excised if the missile is accessible. Third, 
spent missiles and missile tracts may represent important 
sources of obscure sepsis after transcolonic gunshot 
wounds. 


Nonproprietary Names and Trademarks of Drugs 


Gentamicin sulfate—Garamycin. 
Clindamycin hydrochloride—Cleocin. 
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Operative Cholangiography 
and Overlooked Stones 


Marvin B. Corlette, Jr, MD; Stefan Schatzki, MD; Frederick Ackroyd, MD 


* In a series of 100 consecutive common bile duct explora- 
tions in which stones were present and operative cholangiogra- 
phy performed, 22 patients were found to have residual stones. 
The operative cholangiograms showed the missed stones in 
three fourths of the patients, even though many of the cholangio- 
grams were of poor quality. It is concluded that operative 
cholangiography is an excellent technique that will demonstrate 
most common bile duct stones. Closer cooperation with the 
radiologist and more emphasis on technique should lead to 
consistently satisfactory films and more appropriate interpreta- 
tion, thus resulting in fewer overlooked biliary calculi. 

(Arch Surg 113:729-734, 1978) 


He oxen common bile duct stone after an operation 
for biliary lithiasis continues to be a problem despite 
advances in surgical technique. While it may be argued 
that percutaneous extraction through the T tube tract can 
be counted on to correct the problem, we have not had 
universal success with nonoperative removal. Some of our 
patients have refused the procedure, and in others, the T 
tube has fallen out prematurely or the extraction has 
proved to be technically impossible. Therefore, redoubled 
efforts to prevent the overlooked stone are needed. 

Current use of operative cholangiography has not 
prevented stones from being left behind. Although our 
services use cholangiography regularly, residual stones 
have continued to occur, prompting us to reexamine the 
value of operative cholangiography. The present study was 
undertaken to ascertain why the surgeon who does opera- 
tive cholangiography still overlooks common bile duct 
stones. 


PATIENTS AND METHODS 


Included in the study were patients who had undergone biliary 
operations in three community hospitals; in all of the patients, 
operative cholangiography was performed and the ducts were 
explored and, yet, stones were left behind in the main bile duct. 
Evidence for a residual stone was either a stone found at autopsy 
or a characteristic stone defect clearly seen in several postopera- 
tive T tube cholangiograms. First, all postoperative T tube cholan- 
giograms done over the past five years were examined, and 20 
were found to show retained stones. During this period, two 
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additional patients died in the early postoperative period after 
common bile duct exploration, and overlooked stones were found 
at autopsy. In all of these cases intraoperative cholangiograms had 
been done. 

We wanted to arrive at a true incidence of residual stones in 
patients undergoing instrumental plus cholangiographie explora- 
tion. To establish this, the cholangiograms of all patients who 
underwent common bile duct exploration since 1972 were re- 
viewed. Since a stone cannot be overlooked if none was present to 
begin with, "negative" instrumental explorations with a normal 
postoperative cholangiogram were excluded. One hundred consec- 
utive patients were found who had common bile duct stones, 
proved either by actual removal at operation or a positive postop- 
erative cholangiogram or both. Thus, for inclusion in this study as 
the denominator, from all those having common bile duct explora- 
tion, 100 were identified who had common bile duct stones present 
at the time of operation, operative cholangiography, and instru- 
mental common bile duct exploration. All of the patients with 
residual stones came from this group. 

The hospitals are all teaching institutions where operative 
eholangiography during cholecystectomy is routine. Films are 
returned to the operating room promptly, usually with the radiolo- 
gist’s interpretation repeated verbally by the technician. The 
procedure of taking the films (two or three) and having them 
returned rarely exceeds ten minutes. The surgical staffs of the 
three hospitals largely overlap, and no one surgeon was responsi- 
ble for a disproportionate share of the overlooked stones. 

In 22 cases, there was satisfactory evidence of a residual stone 
or stones. The detailed basis for this report is a study of the 
operative notes and intraoperative cholangiograms for these 22 
operations. The patients ranged in age from 51 to 84 years; one 
patient had two common bile duct explorations, and stones were 
left behind on both occasions. In all but three patients, one or more 
stones were removed at the first operation. It was later proved by 
postoperative T tube cholangiograms that the three patients with 
initial “negative” explorations had stones in the main bile duct 
that had been overlooked. 

The operative cholangiograms, both before choledochotomy and 
control T tube studies, were reviewed independently and “blindly” 
by a radiologist (S.S.) and two surgeons (M.C. and F.A.) to judge 
the technical adequacy of the study and whether the missed stones 
were actually demonstrated. Several normal films were included to 
maintain the blind nature and objectivity of the appraisal. Opera- 
tive notes were reviewed. A consensus was then reached concern- 
ing the probable reason that the surgeon failed to find and remove 
all the stones ultimately shown to be present. 


RESULTS 


Residual stones were found in 22 patients, representing 
22% of 100 operations for biliary tract disease where 
common bile duct stones were present. Most stones were 
missed in ducts from which other stones were removed. In 
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Fig 1.—Left, Intraoperative cholangiogram. Overfilling of ducts by 
too much and/or too dense dye obscuring possible stones. Right, 
Postoperative study (same patient) demonstrating residual stone 
in distal duct. 


three patients, the ducts were explored and no stone was 
recovered. 


Preexploration Cholangiograms 


A cholangiogram, usually via the cystic duct, was 
performed before choledochotomy in 11 patients. One or 
more stones were seen on eight of these studies. For the 
three patients in whom stones were not demonstrated (but 
were nonetheless present), the cholangiogram was a tech- 
nieally inadequate study. The preexploration cholangio- 
grams generally did not show all the stones that were 
present, especially when there were multiple small stones. 
Often in such instances, the surgeon failed to obtain 
complete filling of the intrahepatic tree where small stones 
can partially block ducts and thus be missed. 


Control Cholangiograms 


Postexploration intraoperative control T tube cholangio- 
grams were obtained for all patients undergoing choledo- 
chotomy. We considered the study technically adequate for 
only four patients. The reasons that 18 sets of films were 
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judged to be technically poor were the following: too much 
or too dense dye, or underpenetration (seven patients) (Fig 
1 and 2); projection over the spine (five patients) (Fig 3 and 
4); inadequate filling of ducts (major portion of biliary tree, 
usually intrahepatic, not opacified; six patients); lack of 
contrast or too faint (six patients); probable motion of 
stone that is due to turbulent dye (two patients); and 
excessive duodenal dye obscuring distal duct (one patient). 
In some patients, two or more technical problems co- 
existed. 

Despite the less than ideal quality of the films, stones 
could be seen in 16 of the 22 cholangiograms. The stone or 
stones were shown with near certainty in 11 patients, and a 
suspicious defect was present in five. Only one study that 
we judged technically acceptable failed to show the 
remaining stone. 

On only three occasions were second sets of films 
obtained. Three other times the surgeon reexplored the 
duct after the first T tube study, failed to find stones, but 
took no more films thereafter. 

When the quality of the T tube cholangiogram was poor 
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or a stone was present, the radiologist pointed this out to 
the surgeon during the course of the operation in 12 
patients. In two others, apparently, no radiologist saw the 
films. In the remaining eight patients, the radiologist 
considered the films to be normal at that time in four 
patients (Fig 5), and in the remaining four, although there 
was projection over the spine or inadequate filling, he 
considered the films to be "probably normal." 

In most instances, the operative note gave no comment 
as to why the surgeon chose to disregard the radiologist's 
interpretation. Some notations were that the surgeon was 
satisfied with a "thorough" instrumental exploration or 
that the defects were thought to be air bubbles. Twice, 
stone defects were misread by both surgeon and radiolo- 
gist as anatomic variations (Fig 5). 


COMMENT 


The true incidence of common bile duct stones over- 
looked during cholecystectomy generally cannot be esti- 
mated from a study of this type, since a follow-up of many 
decades for all cholecystectomies would be necessary to 
determine such a figure. 

The incidence of missed common bile duct stones, when 
^ expressed as a percentage of all duct explorations when 
IN M Fig 2.—Overfilling and possible turbulence in this operative 

T. study almost obscured stone at convergence (arrow). 





i Fig 3.—Left, Control operative cholangiogram. Duct projects over 
| spine, confusing interpretation of shadow in distal duct. Right, 
Postoperative study (same patient). Angulation of beam during 
operative study might have avoided this error. 
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stones are present, is high. The 22% incidence in this series 


= compares with about 14% in the studies of Way et al' and 


Hall and associates.? The surgeon should be particularly 
careful to not overlook stones when removing other stones 
from the ducts. A major fallacy in surgical thinking is that 
instrumental exploration gives good assurance of having 
cleared the biliary tree. In the study by Way and asso- 
ciates' instrumental exploration alone resulted in missed 
stones in 30% or more of the patients. 

In view of the surgeon’s poor performance, the intraop- 
erative cholangiogram offers one means to improvement. 
From the present study, it is clear that two distinct types 
of errors occur with the use of cholangiography; one is the 
failure to obtain a satisfactory study, a failure frequently 
in the surgeon’s province to correct; the second concerns 
the surgeon’s own judgment of the radiologist’s interpre- 
tation. 

The surgeon must be familiar with the technical factors 
that he can manipulate to improve cholangiograms. Most 
of the problems are correctable by simple maneuvers. Hall 
and colleagues? outlined the major technical errors as the 
following: too much or too dense contrast material; motion 
of the stones caused by dye turbulence; failure to fill all of 
the ducts; duct overlying spine; superposition of intrahep- 
atic ducts; improper position of cassette; and improper 
exposure. The first three involve manipulations solely 
within the control of the surgeon. 

Many cholangiographic techniques exist. We recognize 
that it is possible to improve the quality of operative 
cholangiography with the use of intensified fluoroscopy or 
a focused 6:1 crosshatched grid, as suggested by Shipps and 
McKirdie? Ideally, cholangiography with manometric 
control, image intensification, and multiple films, as 
described by Caroli,‘ can achieve high accuracy.’ Precision 
may be enhanced using small sterile film placed behind the 
duodenum as described by Hugh and Campbell.* Most of 
these techniques are feasible only in a specialized biliary 
service; what is needed is an accurate, reliable, and yet 
simple routine that can be mastered in the community 
general hospital by any surgeon and with radiology techni- 
cians who are constantly changing. The technique must be 
easily reproduced, and there must also be appropriate 
communication between the surgeon and the radiologist 
concerning each case. We encourage the surgeon to discuss 
the case with the radiology department before operation if 
he suspects that there are some unusual factors that will 
require more or different evaluation. 


A Technique 


We have evolved a routine technique. A tunnel is placed 
on the operating table that will hold three 10 x 12-in films. 
The patient is then placed on this tunnel, and the right 
upper quadrant is centered over a nonfocused 8:1 grid with 
the grid lines running across the table (perpendicular to 
the long axis). The patient lies flat on the table and the x- 
ray tube is angled 10° latérally, so as to throw the common 
bile duct off the spine. Before incision, a preliminary film 
is made so that the patient can be perfectly centered, the 
film appropriately coned, and the correct technique chosen. 
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Fig 4.—Operative cholangiogram with duct projecting over spine. 
Stone is nevertheless evident (arrow), yet surgeon failed to notice 
it. 


It is then possible to make necessary changes in the 
position of the patient relative to the tunnel before the 
operation begins. | 

If it becomes necessary during the operation to move the 
patient relative to the tunnel, a preliminary film can again 
be made just before the cholangiogram so that all the 
aforementioned technical conditions can be ideal. Twenty- 
five percent diatrizoate (Hypaque) meglumine or its equiv- 
alent is usually satisfactory. The surgeon will vary the 
amount of dye injected initially, from 1 to 3 ml, depending 
on the diameter of the main bile duct. Additional injections 
of 3 and 5 ml are satisfactory for a duct less than 10 mm in 
diameter and 5 and 8 ml for bile ducts more than 10 mm in 
diameter. Exposures are taken at 75 to 80 kV; the third film 
is taken at approximately 5 kV higher to penetrate the 
contrast media slightly more. 

Films are immediately interpreted by the radiologist 
who writes his evaluation on the films with a grease pencil, 
using arrows to point out abnormalities. It is mandatory 
that the radiologist communicate directly with the surgeon 
via the intercom if there are puzzling or uncertain findings 
on the films so that necessary exploration and/or appro- 
priate repeated cholangiograms can be performed. If the 
film eannot be interpreted because of technical inadequa- 
cy, he should state so. With the use of this rather simple 
technique and by encouraging communication between the 
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Fig 5.—Top left, Preexploration operative cholangiogram showing 
multiple stones. Arrow indicates shadow interpreted as normal 
ductal branching; intrahepatic ducts are inadequately filled. Top 
right, Same patient. Control (postexploration) intraoperative 
cholangiogram. Arrow indicates same zone as before, unre- 
marked by surgeon or radiologist. Irregular appearance of distal 
duct with no dye seen in duodenum is common finding after 
instrumentation. Bottom right, Same patient, postoperative T tube 
study. True nature of defect is now clear (stone, arrow). Sheath 
had been placed during operation over long arm of T tube to 
widen tract. This permitted easy extraction of stone percuta- 
neously with use of Dormia basket. 


surgeon and the radiologist, satisfactory high-quality oper- 
ative cholangiograms have been obtained routinely. 


Importance of Proper Radiological Exploration 


Another aspect of the use of the cholangiogram was the 
frequent failure of the surgeon to perform an initial 
cholangiogram via the cystic duct or direct puncture before 
opening the main bile duct for instrumental exploration. 
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The advantages of a preliminary series of films should be 
obvious: estimation of the number, size, and location of 
stones; avoidance of exploration when no stones are pres- 
ent; visualization of the untraumatized papilla and passage 
of dye into the duodenum; and verification of the anatomy 
before incisions are made. It is more difficult to achieve the 
same quality with the control T tube cholangiogram 
because air bubbles are hard to exclude, instrumental 
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. probing of the papilla often causes spasm with failure of 
-contrast to enter the duodenum, and the distal duct may 
- appear irregular as a result of trauma, mucus, or blood 
= clots. The most complete assurance of no further stones in 
.. theductal system is obtained by the study of both preopen- 
= ing and postexploration intraoperative films. Choledochos- 
= copy, where available, can be more appropriately directed 
. to suspicious defects on such complete sets of films. 

- Although much can be done to improve the technique, 
even a cholangiogram of poor quality has value. Contrary 
to the studies of Hall et al* and the opinions of Way and 
associates, operative cholangiograms in this series, both 
preopening and control T tube studies, showed the pres- 
ence of stones in three fourths of the cases, despite the 
generally poor quality and failure to obtain multiple and 
varying views. The cholangiogram, on objective appraisal, 
has proved its worth. 

The second major and more challenging problem seems 
= to be a judgmental one on the part of the surgeon. This is 
demonstrated by the following observations in this study: 
First, the surgeon often accepted cholangiograms of inad- 
. equate quality and took no more views despite the frequent 
suggestion of the radiologist that they were questionable 
or should be repeated. Second, stones were demonstrated in 
the majority of patients, and the surgeon failed to see 
- . them. He sometimes failed to believe they were there even 
~ when the radiologist pointed them out. He preferred to 
|. place more faith in his instrumental exploration than in his 
radiological exploration. If a surgeon believed the cholan- 
|  giogram was worth obtaining, why did he not persist until 
= several good films were obtained? When a T tube cholan- 
giogram showed a suspicious defect, what accounted for 
the surgeon's failure to reexplore the duct or take more 
— films? Perhaps there are psychological factors that inter- 

= fere with the surgeon's judgments concerning the cholan- 
|» A giogram. 

In conclusion, the intraoperative cholangiogram is an 
effective tool for the detection of biliary duct stones, even 
if it is of suboptimal quality. The impediments to improv- 
E. ing its performance are part technical and part judgmen- 
— tal. By each one monitoring the details of his portion of the 
|. procedure, the surgeon and radiologist can solve the tech- 
-  . nical difficulties and achieve routinely satisfactory films 
|. for interpretation. The judgmental impediments may be 
- more difficult to change. Greater mutual discussion and 
= cooperation will help. Careful attention to the improve- 
= ment in quality of the operative cholangiogram should 
result in a substantial decrease in the number of residual 
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stones, not only because stones that are present are 
demonstrated but also because of the change in attitude 
that the surgeon will have toward this vital adjunct to 
biliary surgery. | 
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Editorial Comment 


— This review of clinical experience by Corlette and co-workers 
stresses the real problem in the use of an intraoperative procedure 
in the care of surgical patients. It is a point that needs constant 
emphasis and continued evaluation by surgeons who are using any 
technique. Too often we tend to blame the instrument or the 
method for failures that are really due to improper implementa- 
tion. Examples of this abound in the recent medical literature, eg, 
condemnation of the use of shunts during carotid endarterectomy 
because of a higher incidence of postoperative neurological defi- 
cits than when shunts are not used (Ann Surg 185:678-683, 1977) or 
the casting of doubts on stapling devices because of misadventures 
during operations (Surgery 82:395-399, 1977). An accepted instru- . 
ment or technique is only as good as the person using it and the 
care with which it is employed. 

This article points out that common bile duct explorations must 
be done carefully, but more importantly, it says that a properly 
done and correctly interpreted operative cholangiogram is the 
most helpful guide in the discovery of common bile duct stones. 
Sixteen of 22 operative cholangiograms reevaluated in this study 
showed stones, but the surgeons failed to act appropriately either 
by ignoring the radiologist's interpretation, by ascribing the 
abnormalities to poor film quality, or by not obtaining a comple- 
tion cholangiogram after exploring the duct and not finding the 
stone. Only by reviewing one's personal experience with cholan- — 
giography and detecting where errors were made can the tech- 
nique be improved. We should accept clearance on an operative 
cholangiogram of good quality only after it has been interpreted 
as normal by both radiologist and surgeon. Until and unless we are - 
willing to use the operative cholangiogram with that criterion as a 
normal film, it will be impossible to reduce the incidence of 
retained stones to zero. | 

Warp O. GRIFFEN, JR, MD, PHD 
Lexington, Ky 
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Antecolic or Retrocolic Anastomoses 
in Billroth II Gastrojejunostomy? 


Stephen G. ReMine, MD; Jonathan A. van Heerden, MB, ChB, FRCS(C), FACS; Linda Magness, MD; Oliver H. Beahrs, MD, FACS 


* Aretrospective study of major postoperative morbidity in two 
groups (50 patients each) that underwent Billroth I! gastrectomy 
for duodenal ulcer disease showed no difference according to 
the type of anastomosis used (antecolic vs retrocolic). Preven- 
tion was not related to the type of anastomosis used, the main 
means of prevention being the use of meticulous care during the 


gastrojejunostomy. 
(Arch Surg 113:735-736, 1978) 


he question continues to arise whether antecolic or 
| retrocolic anastomosis after a Billroth II gastrectomy 
has a lower postoperative morbidity. Much concern has 
been expressed about the retrocolic anastomosis that Polya 
popularized in 1911, warning that the procedure has a 
higher incidence of anastomosis-related complications such 
as small-bowel obstruction due to herniation through the 
mesocolon. Stammers'” has given equally strong warnings 
that the antecolic anastomosis is associated with higher 
complieation rates because of dilation of the colon and the 
resultant tension on the anastomosis. 

To evaluate the morbidity associated with these two 
types of anastomoses, we compared the postoperative 
courses of 100 patients who had undergone Billroth II 
gastrojejunostomy for duodenal ulcer disease. 


SUBJECTS AND METHODS 


The study consisted of patients who had either an antecolic or a 
retrocolic anastomosis after a Billroth II gastrectomy between the 
years 1965 and 1973. To be admitted to the study, each patient had 
to have had (1) no previous abdominal surgery and (2) the same 
procedure performed for duodenal ulcer disease, that is, antrecto- 
my and vagectomy (Billroth II with Hofmeister modification). 

Fifty patients were in the antecolic group and 50 patients were 
. in the retrocolic group. The groups were similar in age and sex 
distributions. The postoperative course for each patient was 
reviewed, with special emphasis placed on the immediate postop- 
erative course. 


RESULTS 


Both groups were similar regarding the percentage of 
completely uneventful courses and the percentage of 
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complications such as diarrhea, wound infection, pulmo- 
nary diffieulties, and early satiety (Table). However, the 
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antecolic group had a lower incidence of major postopera- _ 
tive morbidity (8% compared with 14%), but the difference — 
was not statistically significant. Two of the seven patients á 


with retrocolic complications required reoperation, but 
only one had problems due to the retrocolie anastomosis. 
There were no deaths in either group. 


COMMENT 


Both the antecolic and the retrocolic anastomoses are 


associated with particular problems because of the . 


anatomic change during surgery as noted by Dun,* Gray 
and et al,‘ Palumbo and Sharpe,’ Schonberger,; and Stein- 
berg.’ The incidence of severe complications within each 
group was similar, just as we noted in an unreported study 
involving more than 200 patients in each group from our 
institution. In the present review, an attempt was made to 
have a more controlled study; thus, only patients who met 





Age and Sex Distributions and Postoperative 
Complications in Patients With Billroth II 
Gastrojejunostomy According to Type of Anastomosis 
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Age distribution, 
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Postoperative course, % 










Completely uneventful 50 58 
Diarrhea (> 6 liquid stools/day) 16 18 
Wound infection 4 4 
Pulmonary difficulties 4 10 
Early satiety 12 2 
Gastric outlet obstruction *} 8 2 
Duodenal stump leak*t 4 6 
Gastrojejunostomy leak*$ 2 





*Considered major postoperative morbidity. 

jIncomplete or prolonged gastric emptying into jejunum; antecolic 
group, one reoperation; retrocolic group, two reoperations. 

iNone required reoperation. 

§One required reoperation. 
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the previously mentioned criteria were accepted. The 
difference of 6% in major postoperative morbidity between 


the antecolie and retrocolie groups was not substantial. 
Long-term follow-up similarly indicates no difference 


between the two groups, with mild postprandial dumping 


syndrome and early satiety being the most common 
complications. In the antecolic group, one patient had 
severe disabling dumping syndrome (epigastric pain, 
diaphoresis, tachycardia, and diarrhea), while in the retro- 
colic group one patient required reoperation for a marginal 
jejunal ulcer. 

The numerous variations of the Billroth II repair (Fig- 
ure) have a place in surgical equipment and methods, and 
their applications depend on the cireumstances involved as 
shown by Balfour" and Welch.’ If the anatomic relation- 
ships are unusual, adjustments should be made, and no one 
type is to be preferred over another. Whether an antecolic 
or a retrocolic repair is used, patient morbidity is similar 
and repair then becomes a matter of personal surgical 
preference. The best way to prevent major postoperative 


- morbidity is meticulous care when constructing the gastro- 


jejunostomy; prevention is not related to the type of 
anastomosis. 


CONCLUSION 


A retrospective study was undertaken comparing the 
postoperative courses of 50 patients who had undergone 
antecolie and 50 patients who had undergone retrocolic 
Billroth II gastrectomy done for duodenal ulcer disease to 
establish if any substantial difference in postoperative 
morbidity existed. Major postoperative morbidity asso- 
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ciated with the antecolic anastomosis was 8% whereas that 
with the retrocolic was 14%, but the difference was not 
statistically significant. Major postoperative morbidity can 
be prevented by using meticulous care during construction 
of the gastrojejunostomy; prevention is unrelated to the 
type of anastomosis. 
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Editorial Comment 


As a chronic proponent of the Billroth I gastroduodenal anasto- 
mosis following subtotal gastrectomy, I wonder at the necessity of 
ever doing a Billroth II anastomosis. This, of course, must be 
qualified: technical problems will always arise wherein the Billroth 
I anastomosis cannot be safely performed. The superiority of the 
Billroth I over the Billroth II procedure is not that definite, as so 
nicely summarized by Tanner'. However, Tanner’, in contrast to 
the article under discussion, found the retrocolic Billroth II 
anastomosis caused mild and severe postcibal symptoms more 
often than either the Billroth I or antecolic Billroth II procedures. 
On the basis of his long-term observations, Tanner has completely 
abandoned the retrocolic gastrojejunal anastomosis. 


LLoyD M. Nvuus, MD 
Chicago 
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Right-Sided Diaphragmatic Injury 


Rarity or Overlooked Diagnosis? 


Fredric Jarrett, MD, Louis C. Bernhardt, MD 


* Although more than 90% of diaphragmatic injuries are said 
to occur on the left side, we have recently managed six patients 
with right-sided diaphragmatic injuries. In four instances, the 
diaphragmatic injury was not discovered until laparotomy was 
undertaken for concomitant visceral injury. All patients who 
underwent operations had fractures and abdominal visceral 
injuries as well. This experience, plus the difficulty of estab- 
lishing a diagnosis of injury to the right hemidiaphragm preoper- 
atively, makes us suspect that the true incidence of right-sided 
diaphragmatic tears is higher than usually stated. A high 
diaphragmatic shadow, elevation of the inferior liver edge, and 
acute changes at the right lung base are among the roentgeno- 
graphic findings associated with diaphragmatic tears. 

(Arch Surg 113:737-739, 1978) 


TIU gnati injury usually occurs in association with 
multiple trauma. Although most series report that 
this injury occurs almost exclusively on the left side," we 
have recently seen six patients with traumatic injuries of 
the right hemidiaphragm, in only two of whom could the 
correct diagnosis be made by clinical and roentgenographic 
examination. 


MATERIALS AND METHODS 


Six male patients, aged 15 to 24 years, were seen with acute 
right-sided diaphragmatic injuries. Five injuries occurred after 
motor vehicle accidents and one after a boating accident (Table). 
In one instance, the diagnosis was made preoperatively on the 
basis of physical and roentgenographie findings (Fig 1, left) and in 
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one instance, it was made by a chest roentgenogram during a 
subsequent admission for hepatitis. In the four remaining cases, 
the diagnosis became apparent during exploratory laparotomy 


performed because of other associated injuries. The five patients © 


undergoing operation averaged 2.8 major visceral injuries and 


fractures per patient. Three of these five patients had major liver — 


injuries and two required major hepatic resection, 

All repairs were performed with interrupted nonabsorbable 
sutures, and diaphragmatic continuity was satisfactorily restored. 
The patient whose diaphragmatie hernia was diagnosed at a 
subsequent admission for hepatitis was otherwise asymptomatie 
and declined to undergo elective operation. Both patients who 
underwent right-sided hepatectomy developed intra-abdominal 
abscesses that were successfully drained. The additional morbidity 
was related to prolonged respiratory insufficiency secondary to 
extensive thoracic injury and to immobilization required because 
of long-bone fractures. There were no deaths. 


COMMENT 


The diagnosis of traumatic rupture of the diaphragm can 
sometimes be made by physical and roentgenographie 
findings. The physical findings reported in the classical 


article by Bowditch emphasize the clinical signs produced — - 


by massive herniation of abdominal viscera into the left 
hemithorax with resultant mediastinal displacement. 
Rupture of the right hemidiaphragm is usually not initially 
associated with true visceral herniation because of the size 
and attachments of the liver, and clinical or roentgeno- 
graphic signs allowing the diagnosis to be made preopera- 
tively may be absent. Associated major visceral injuries 
and long-bone fractures are the rule rather than the 
exception with diaphragmatic injuries and may overshad- 
ow the. diaphragmatic injury, masking its diagno- 
SIS. '-?. 4.5.7.9 

Three of our six patients had major hepatic injuries 
associated with their diaphragmatic tears. If emergency 


Associated Injuries and Operative Therapy With Right-Sided Diaphragmatic Tears 


Patient / 

Age, yr Mode of Injury 
1/20 Motor vehicle accident 
2/24 Motor vehicle accident 


Means of Diagnosis 
Chest roetgenogram 


Chest roentgenogram 
and liver scan 


Associated Injury Operation 


None known None 


Compound fracture of right femur, 
fracture of left fibula, and splenic 
rupture 


Thoracoabdominal repair and 
splenectomy 


3/18 Motor vehicle accident Laparotomy Liver laceration, intraperitoneal Thoracoabdominal repair, repair of 
bladder rupture, pubic ramus liver laceration, oversewing of 
fracture, and serosal tear of sigmoid serosa, and suprapubic 

sigmoid colon cystostomy 

4/31 Motor vehicle accident Laparotomy Flail chest and tear of small bowel Abdominal repair and small-bowel 
mesentery reaction 

5/23 Boating accident Laparotomy Multiple liver lacerations and Thoracoabdominal repair and 
fractured right humerus right-sided hepatectomy 

6/15 Go-cart accident Laparotomy Lacerated liver, pulmonary Abdominal repair and right-sided 
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contusion, and multiple rib 
fractures 


hepatectomy 
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Fig 1.—Left, Chest roentgenogram showing elevated right side of hemidiaphragm. Right, 
Anteroposterior liver scan showing displacement of right lobe of liver into chest of 24-year-old 
man in whom diaphragmatic disruption on right side was diagnosed preoperatively. 


Fig 2.—Preoperative chest roentgenogram in patient with right- 
sided diaphragmatic tears, read as "poor inspiration." 


Fig 3.—Preoperative chest roentgenogram in patient with right- 
sided diaphragmatic tears, read as "elevated right hemidia- 


phragm.” 





abdominal exploration is indicated because of hemoperi- of the gastrointestinal tract if the suspicion of a diaphrag- 
toneum or major visceral injury, further efforts to diag- matic tear exists. 

nose a diaphragmatic injury are not necessary since the The difficulty in diagnosing acute right-sided diaphrag- 
injury can easily be identified during laparotomy. On the matic injuries is attributable to both the paucity of physi- 
other hand, patients whose injuries do not otherwise cal signs as compared with left-sided injuries and the 
require operation can be evaluated with chest fluoroscopy, ambiguity of roentgenographic findings in the absence of 
radionucleotide scanning, or appropriate contrast studies flagrant visceral displacement in the chest.** The following 
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certain roentgenographic findings are particularly sugges- 
tive of traumatie diaphragmatie rupture: an arch-like 
shadow resembling an abnormally high diaphragm, extra- 
neous shadows extending above the level of the normal 
diaphragm, shift of the mediastinal structures, and suspi- 
cious areas of atelectasis at the lung bases.'' Elevation of 
the lower border of the liver may aid in confirming the 
suspicion of right-sided diaphragmatie rupture with 
herniation of the liver.'* In the study by Drews et al? of 43 
patients with diaphragmatic injury, 30 patients had abnor- 
mal chest films and in six of these, the possibility of 
diaphragmatic injury was considered. But in only one 
instance was the preoperative chest film considered diag- 
nostic for diaphragmatic injury. 

The preoperative chest films in our own patients were 
read as either “poor inspiration” or as “elevated right 
hemidiaphragm” (Fig 2 and 3). Even in retrospect, it is 
difficult to interpret these roentgenograms as showing 
diaphragmatic disruption. In one instance, the correct 
diagnosis was made by a liver scan demonstrating partial 
herniation of the liver into the right side of the chest after 
a chest x-ray film showed an elevated right hemidiaph- 


 ragm (Fig 1, right). 


The stated preponderance of the left hemidiaphragm as 
the site of diaphragmatic injury and the fact that only one 
of five acutely injured patients with diaphragmatic tears 
on the right side were correctly diagnosed in our own 
institutions makes us wonder if the true incidence of right- 
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Invited Editorial Comment 


This article quite properly emphasizes the problem of diagnosis 
in traumatic disruption of the diaphragm. These injuries occur 
from penetrating wounds as well as a result of falls and motor 
vehicle accidents, and delayed recognition is embarrassingly 
common. In the absence of more compelling intraabdominal 
injury, a large percentage of diaphragmatic disruptions on either 
side will escape detection by routine chest roentgenogram and 
abdominal lavage. Those injuries on the right side and those 
secondary to penetrating wounds may be missed at laparotomy. 

The implications of this "missed" diagnosis have long been held 
to be far greater for herniations occurring on the left side of the 
diaphragm as compared with those on the right. Early or late 
displacement of abdominal viscera in the thorax may impair 
cardiac filling, creating a shock-like picture, may impair respira- 
tory function, or may lead to obstruction or vascular compromise 
of stomach, colon, small bowel, or spleen. Such events are far less 
likely to occur from an injury on the right side of the diaphragm 
where the kidney and liver may effectively "close" the defect. 
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sided diaphragmatic injury is underestimated because the 
diagnosis is often overlooked. Although the liver and right | 
kidney provide a measure of protection to the right . 
hemidiaphragm, one wonders whether this protection is - 
sufficient to account for the tenfold greater incidence of .— 
diaphragmatic tears on the left side quoted in the recent _ 
surgical literature. Of those diaphragmatic injuries discov- - 
ered only at laparotomy, the proportion of left-sided — 
injuries is much lower than the stated preponderance in the - 
surgical literature.** ie 
Although some surgeons prefer thoracoabdominal inei- - 
sions for major hepatic resections, repair of a right-sided _ 
diaphragmatic injury can almost always be accomplished — 
through a midline abdominal incision. Our preference has - 
been to assure hemostasis of the disrupted portions of the | 
diaphragm, then to perform the repair with interrupted 
nonabsorbable sutures. A chest tube can be introduced 4 
before the diaphragm is closed. F- 
Unrecognized diaphragmatic tears may exacerbate 
respiratory insufficiency and can eventually present as - 
visceral incarceration, even many years after the original 
accident. For this reason, it is important to maintain a AX 
higher index of suspicion of right-sided diaphragmatic 
injuries after blunt thoracoabdominal trauma in patients — 
who would otherwise not undergo operation. Appropriately | 
timed chest fluoroscopy, radionucleotide scans, and barium — 1 
contrast studies may assist in confirming the diagnosis, 
allowing operative repair to be undertaken. | 
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Nevertheless, incarceration of the liver and cardiorespiratory — - 
distress may accompany right-sided injury as pointed out by the 
authors. In addition, and of more practical importance, is the — 
possibility of blood, bile, and other peritoneal contaminants gain- - 
ing access to the thoracic cavity from such a defect. Bile thorax is 
both confusing and at times difficult to treat. Lie 

Surgeons mindful of these possibilities will be well advised to E 
"remember" the diaphragm in patients with blunt or penetrating — — 
trauma to the torso. Slight obliteration of the costophrenic sinus, 
displaced cardiac silhouettes, atypical elevations of one side of the 
diaphragm, and the importance of a repeated chest roentgeno- 
gram in both the posteroanterior and lateral projections are 
similarly helpful. At the time of laparotomy, the detection and 
meticulous closure of any diaphragmatic defect and provision for 
abdominal drainage of selected injuries will do much to minimize 
the importance of injury to either the right or left side. 

ROBERT J. FREEARK, MD 
Maywood, Ill 
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The 1977 edition of General Prin- 
ciples of Blood Transfusion is 
available from the American Medical 
Association. Completely revised and 
updated, this exceptional overview 
brings you the best of informed opin- 
ion and experience in the field of 
transfusion. 


Among the topics listed in the 
table of contents are: 


e Responsibility of the Clinician 
in the Transfusion Service 

e Clinical Indications for the Use 

of Red Cell Concentrates 

Management of Shock 

Massive Transfusions 

Autotransfusions 

Management of Hemorrhagic 

Diseases 


General Principles of Blood Transfu- 
sion is the only book of its type. If you 
order blood or blood components for 
your patients, you need this 
authoritative text. Use the coupon to 
order your copy today! $3.00 
Order Department OP-267 S/J 
American Medical Association 

535 N. Dearborn Street 

Chicago, IL 60610 

Please send copy(ies) of General 
Principles of Blood Transfusion, OP-267, 
at $3.00 each. 
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Well-nourished patients generally withstand the stress of 
uncomplicated surgery and return to full activity following 
a relatively short, predictable convalescence. 


Not all patients are so fortunate, however. Some confront 
surgery debilitated by malnutrition. Others undergo sur- 
gery with only marginal reserves of body cell mass. These 
are patients at nutritional risk—patients for whom pro- 
nounced weight loss, impaired wound-healing, Sup- 
pressed immunocompetence, and increased susceptibility 
to infection are imminent possiblities in the postoperative 
period. 


How many patients are affected? Recent studies have 
concluded that as many as 50% of a given surgical popu- 
lation and 44% of a general medical population may be 
affected by protein-calorie malnutrition.’ Certainly, the 
need for aggressive nutritional support has been 
documented. 


When your assessment of a patient's nutritional status 
indicates that depleted nutritional reserves must be 
replenished prior to surgery OF that additional protein and 
enerav are reauired postoperatively, consider... 


ENSURE? Liquid Nutrition 
complete, balanced nutrition (1 Cal/ml) for most surgical 
patients 


ENSURE? PLUS High Calorie Liquid Nutrition 
more nutrition (1.5 Cal/ml) in less volume to help meet the 
nutritional demands of severe stress and trauma 


ENSURE® OSMOLITE™ Isotonic Liquid Nutrition 
the first ready-to-use isotonic liquid feeding (1 Cal/ml) for 
patients particularly sensitive to hyperosmolar feedings 
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ROSS LABORATORIES 
COLUMBUS, OHIO 43216 


ROSS Division of Abbott Laboratories, USA 


Please provide more information on how Ensure$. 
Ensure® Plus, and Osmolite™ might improve the 


nutritional status of my patients. 
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1 Cystosarcoma Phyllodes in Young Women 





_ Ake Andersson, MD, Leif Bergdahl, MD 


€ A total of eight cases of cystosarcoma phyllodes in women 
under 25 years of age were reported to the Swedish Cancer 
Registry during a ten-year period (1 960 to 1969). Only one of 
these tumors was malignant. It was successfully treated with 
simple mastectomy and postoperative radiation therapy. Of the 
remaining seven cases, six were treated with local excision of 
the lesion and one with simple mastectomy. In no case, did the 
tumor recur during a follow-up of an average of ten years. Local 
excision seems to be sufficient for the benign form of the tumor, 
whereas simple mastectomy is indicated for the malignant form. 
Radical mastectomy is indicated only if the tumor has invaded 
the pectoral fascia. The tumor rarely metastasizes to the axillary 
lymph nodes. 

(Arch Surg 113:742-744, 1978) 


ystosarcoma phyllodes is a rare tumor. It was first 
described by Müller in 1838.' It is most common in 
middle age.*^ In a compilation of 355 cases published in the 
United States, only 17 patients were younger than 20 years 
of age, and in none of the patients was the tumor malig- 


nant.’ But, the malignant form of the tumor has been 


reported also in young women."* 

The age distribution of patients with cystosarcoma 
phyllodes varies geographically, and in a Japanese series of 
40 patients, as much as 30% were younger than 20 years of 
age. Treatment of cystosarcoma phyllodes has ranged 
from radical mastectomy to local excision of the 
tumor.**^ 

Further research on this form of tumor, which is so rare 
in young women, seems desirable. Therefore, we collected 
all reported cases of the tumor seen during a ten-year 
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period in women younger than 25 years of age in Swe- 
den. 


MATERIALS AND METHODS 


We have selected women 25 years of age or younger since this 
condition is so unusual in women younger than 25 years of age. 
The treatment and the experience on how the tumor behaves is 
limited. 

During the period between 1960 and 1969, a total of eight cases 
of cystosarcoma phyllodes in women younger than 25 years of age 
were reported to the Swedish Cancer Registry. All of them are 
included in this article. During the same period, 29 cases of breast 
cancer in women younger than 25 years of age were reported, and 
26 of those have been reported earlier by us." 

The patients ages ranged from 15 to 25 years. Only one of the 
eight women was taking contraceptive pills before diagnosis and 
operation. Two women were pregnant at the time of diagnosis of 
the tumor. One woman aborted spontaneously, whereas the other 
gave birth at term. By the end of 1976, five of the women had 
given birth to a total of eight children after the operation. 

The tumor was situated in the upper-lateral quadrant of the 
breast in six of the women and centrally in one. In one case, the 
records contained no note of the exact site of the tumor. 

Histologically, seven of the patients had the benign form of 
cystosarcoma phyllodes (Fig 1). In the remaining patient, the 
tumor was malignant and had invaded the surrounding fatty 
tissue (Fig 2). The tumors measured 1.5 to 10 em (mean, 4 em 
[Table]. 

Treatment of these seven patients with the benign form of 
tumor consisted of exeision of the tumor in six patients amd of 
simple mastectomy in one. The patient with the malignant tumor 
was treated with simple mastectomy. Preoperative palpation of 
this patient gave no reason to suspect axillary metastases. She was 
treated postoperatively with radiation therapy in a total dose of 
3,600 rads. 

All the patients were regularly reviewed, and by the end of 
December 1976, they had been followed up for seven to 16 years 
(mean, nine years seven months). 

One patient was reoperated on seven months after the primary 
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Fig 1.—Photomicrograph. Benign cystosarcoma phyllodes (he- 


matoxylin-eosin, original magnification x 40). 


-— 


Fig 2.—Photomicrograph. Malignant cystosarcoma 
(hematoxylin-eosin, original magnification x 40). 


| 5 Tumor Diameter, cm, and 
lo is No of Children 
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operation because of an assumed recurrence that proved to be only 
. . fibroadenosis. None of the other patients had recurrence or 


term fibroadenoma phyllodes, which has been recom- 
mended by Union International Contre le Cancer," would 
seem more appropriate. Neither the histological nor the 
. A clinical picture alone can predict which cases will metasta- 
~ Size or recur,’ and for which reason the designation cysto- 
. Sarcoma phyllodes should perhaps be preferred. 

Tumors of the breast are rare in young women and only 
about 1% are malignant.'* About three fourths of all tumors 
of the breast are benign fibroadenomas.” The literature 

. does not give any figures for the frequency of cystosarco- 
. ma phyllodes. In this study, which included all reported 
cases of eystosarcoma phyllodes in Sweden with its popula- 

=~ tion of about 8 million inhabitants, the frequency was 0.8 
per year. The frequency of breast cancer in women youn- 
ger than 25 years of age was about three times as high.'^ 
None of the seven benign tumors had been painful, and 
the women had sought medical advice because they had 


. . metastases. 

p^ ot COMMENT 

| ... Oystosarcoma phyllodes has been published under a wide 
. .. variety of names. Minami and Masuda" reported as many 
T 48 names. Since the name cystosarcoma phyllodes is 
K . misleading when used for designating the benign form, the 
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palpated a lump in the breast. As in some cases on record,* 
the malignant tumor in the remaining patient did occa- 
sionally eause pain. In none of our patients was nipple 
retraction or fixation of overlying skin by tumor noted, as 
has been reported by others.*^ 

Like breast cancer, most of the tumors in the present 
series were situated in the upper-lateral quadrant of the 
breast. 

In six of the seven patients with the benign form of the 
tumor, treatment consisted of local excision of the tumor; 
in the seventh patient, treatment was simple mastectomy. 
When last seen after a follow-up of, on the average, ten 
years, the patients showed no signs of recurrence or 
metastases. The tumor in the patient subjected to simple 
mastectomy was only 4 cm and in this young woman, the 
operation had been unnecessarily extensive and multilat- 
ing. 

We share the opinion of those authors who believe that, 
as far as the benign form of cystosarcoma phyllodes is 
concerned, local excision of the lesion is sufficient.*-* 
However, West et al? of the Mayo Clinie, Rochester, Minn, 
advocate simple mastectomy for all benign cases on the 
ground that it is diffieult to predict which cases will recur 
or metastasize. Since our search of the literature showed 
only five cases of malignant cystosarcoma phyllodes and 
since our series contained only one such case, we believe 
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that in young women simple mastectomy is indicated only 
if it has been histologically confirmed that the tumor is 
malignant or if the tumor is more than 10 em. Our patient 
with malignant cystosarcoma phyllodes was treated with 
simple mastectomy and postoperative radiation therapy, 
and when last seen seven years after the operation, she 
showed no signs of recurrence. 
Naryshkin and Redfield* reported a malignant cystosar- 
coma phyllodes in a 21-year-old woman who refused simple 
mastectomy and who was, therefore, treated with local 
excision of the tumor. Later pregnancy and delivery were 
uncomplieated and when reviewed 42 months after the 
operation, no signs of recurrence were apparent. Rissanen 
and Holsti” described a 15-year-old girl in whom a malig- 
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nant cystosarcoma phyllodes was likewise treated simply 
with local excision and postoperative radiation therapy. At 
the time of review, 20 years after the operation, there were 
no signs of recurrence. The only known case of a metasta- 
sizing cystosarcoma phyllodes in an adolescent girl was 
treated with radical mastectomy, postoperative radiation 
therapy, and cytostatics. The girl died of her disease.’ 

MeDivitt et al? recommended wide local excision or 
simple mastectomy for the malignant form of cystosarco- 
ma phyllodes and radical mastectomy only if the tumor had 
invaded the pectoral fascia. When cystosarcoma phyllodes 
metastasizes, it usually does so hematogenously and only 
very rarely via the lymphatic system.’ 
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Editorial Comment 


Some of the following statements are generalities in the 
surgical concept of cystosarcoma phyllodes: (1) the disease seems, 
despite its name, to act far more benignly in the younger woman; 
(2) the histopathological findings may not be predictive of the 
outcome and may be variously interpreted by individual patholo- 
gists; (3) metastasis, should it occur, is almost always hematoge- 
nous; (4) the tumors, whether termed benign or malignant, do not 
have true capsules; and (5) the tumor is rare and may be confused 
with sarcoma arising from other breast elements. 

Applying these generalities to real life situations, the surgeon is 
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advised to excise not enucleate the occasional large fibromatous 
breast lesions is young women, to discontinue anovulant therapy, 
and to seek additional tissue interpretation and surgical opinion 
before considering removal of the remaining breast tissue. 

This article and the vast majority of the literature fortunately 
support surgical conservatism in the treatment of these relatively 
large tumors that seem to occur so suddenly in the breasts of 
young women. 


JOHN S. WELCH, MD 
Rochester, Minn 
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Clinical Notes 


Injury to the Portal Vein 


A Hazard During Common Bile Duct Exploration 


George Tchirkow, MD, Stephen C. Silver, MD 


* Portal vein injury is an unusual but dramatic complication of 
biliary surgery. Unlike major arterial injury, this complication 
may, in carefully selected cases, be managed successfully 
without primary repair. 

(Arch Surg 113:745-747, 1978) 


aot to the structures in the porta hepatis during 
biliary surgery are not uncommon; they often occur in 
the presence of vascular or biliary anomalies. Unfortu- 
nately, not all injuries of the bile ducts are discovered and 
repaired at the time of initial surgery, therefore resulting 
frequently in postoperative bile leaks or strictures of the 
extrahepatic bile ducts. Vascular injuries, however, are less 
frequent and usually appear as brisk hemorrhage at the 
time of injury. The most common vascular injuries during 
biliary surgery involve the right hepatic or common hepatic 
arteries. Injury to the portal vein during biliary surgery 
has rarely been described. 

We report the case of a portal vein injury, incurred 
during common bile duct exploration, which was docu- 
mented by operative cholangiography and managed 
successfully without primary repair of the injured vein. 


REPORT OF A CASE 


A 61-year-old woman was admitted to St Vincent Charity 
Hospital, Cleveland, in September 1976 for evaluation of jaundice 
of recent onset. She had been in good general health until two 
weeks before admission when she noticed scleral icterus associated 
with anorexia, nausea, and occasional cramping epigastric pains. 
The patient noted pale stools and dark urine. There was no history 
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of weight loss, chills, or fever. Medications included diazepam 
(Valium) and haloperidol (Haldol) for anxiety. 

The patient was afebrile on admission, with normal blood 
pressure and pulse rate. Substantial findings included scleral 
icterus and a palpable, nontender gallbladder. The liver was not 
palpably enlarged, and results of the remainder of the examina- 
tion were normal. 

Total bilirubin level was 7.3 mg/dl, with a direct fraction of 1.8 
mg/dl. Other values included serum alkaline phosphatase level, 330 
units (normal, 20 to 85 units); and SGOT level, 375 units (normal, 20 
to 50 units). The hemoglobin level was 13.7 mg/dl. Results of 
clotting studies were normal. 

During the following ten days after admission, there was a 
progressive decline in the serum bilirubin level, which finally 
reached normal limits (0.7 mg/dl) on Sept 10, 1976. On that date, an 
intravenous cholangiogram showed the presence of a solitary 
gallbladder stone and a stone in the distal common bile duet. The 
patient was prepared for surgery, and four days later a cholecys- 
tectomy with operative cholangiogram (Fig 1) and extraction of 
the common bile duct stone was performed. The operation was 
performed through a right subcostal incision with the patient 
under general endotracheal anesthesia. After removal of the 
common bile duct stone through a choledochotomy with a stone 
extractor, a No. 4 Bake$ dilator was introduced into the distal bile 
duct. With minimal pressure, the dilator passed an area of 
resistance considered to be Vater's ampulla and was withdrawn. 
There was immediate brisk venous bleeding from the choledochot- 
omy that was easily controlled with firm pressure over the distal 
common bile duct for about three minutes. At this point, irrigation 
of the common bile duct with a soft, red rubber catheter produced 
a few thin clots and yellow bile. There was no active bleeding. 

A cholangiogram, via a No. 16 T tube, showed a small area of 
extravasation of dye medial to the common duet but failed to show 
passage of dye into the duodenum (Fig 2). A repeated film, 
obtained immediately after injection of 25 ml of dye, showed 
contrast media in the portal venous system (Fig 3). After this 
injection, venous bleeding recurred via the T tube and sponta- 
neously abated within 30 seconds. Gentle irrigation of the T tube 
with saline solution produced several thin clots followed by amber 
bile. A Kocher maneuver was performed, and no hematoma was 
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Fig 1.—Intraoperative cholangiogram showing large common Fig 2.—Repeated cholangiogram after extraction of stone. Notice 
duct stone. small extravasation of dye. 


Fig 4.—T tube cholangiogram on ninth postoperative day. Spon- 
taneous flow of dye into duodenum. Distal duct is irregular and 
Fig 3.—Fistula between common bile duct and portal vein. narrowed, probably due to spasm or benign stricture. 


A. 
, 


a 


v 





746 Arch Surg—Vol 113, June 1978 Injury to Portal Vein—Tchirkow & Silver 





ae 


noted in the hepatoduodenal area or in the retroperitoneum. The 
vital signs remained stable. The total blood loss was estimated to 
be 250 ml. In the absence of further bleeding, it was decided to 
terminate the procedure without further exploration of the 
common bile duct or portal vein. A seven-eighths inch Penrose 
drain was placed in the subhepatic space. The Penrose drain and 
the T tube were brought through the abdominal wall via separate 
lateral stab wounds. 

The postoperative course was normal. There was no postopera- 
tive fever. The T tube drained about 300 ml of clear bile daily. At 
no point in the postoperative course did blood appear in the T tube 
or the Penrose drain. The hemoglobin level remained stable at 
approximately 12 g/dl. On the eighth postoperative day, the T tube 
was clamped and no additional symptoms were seen. A T tube 
cholangiogram on the following day showed free flow of dye into 
the duodenum, with irregularity and narrowing of the distal 
common bile duet that were due to spasm or stricture (Fig 4). 
There was no extravasation of dye. The patient was discharged 
from the hospital and the T tube was removed on the 18th 
postoperative day without incident. She remains well one year 
after discharge, with normal liver function studies and hemo- 
globin level. 


COMMENT 


In a number of excellent presentations,'-? injuries to the 
portal vein that are due to blunt or penetrating abdominal 
trauma have been reported. The potential lethality of the 
injuries and the various methods of repair of the vein were 
discussed. Few case reports of intraoperative injury to the 
portal venous system, however, have been published. In 
1966, Fish* reported two cases of portal vein injury and 
reviewed the literature on surgical methods. One case 
involved a small-caliber gunshot wound that perforated the 
portal vein along with the head of the pancreas and the 
duodenum. Closure of the perforations by suture repair 
was accomplished, but the patient died on the fifth postop- 
erative day of renal failure and probable sepsis. In the 
second case reported by Fish,‘ the retropancreatic portal 
vein was lacerated during dissection of the common bile 
duct for choledocholithiasis. Initial repair of the laceration 
was followed by thrombosis of the vein with clinical 
deterioration requiring reexploration 24 hours later. The 
injured segment of vein was excised, all clots were 
expressed by manual compression, and the repair was 
completed with end-to-end anastomosis. The patient recov- 
ered uneventfully. 

A report by Wyndham’ in 1956 described an instance of 
complete division and ligation of the portal vein during 
cholecystectomy. The injury was recognized at reexplora- 
tion one week after the initial surgery, and restoration of 
portal vein continuity was accomplished. Another report 
involved an anomalous preduodenal portal vein that was 
lacerated during cholecystectomy.* Primary repair of the 
injured vein and rapid replacement of the lost blood 
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resulted in a satisfactory outcome. 

In our patient, no anomaly of the portal vein was 
identified. The posterior wall of the common bile duct may 
have been eroded by the large stone, thus permitting easy 
passage of the dilator through the wall and into the portal 
vein. The ease with which hemorrhage was controlled 
attests to the low pressure in the normal portal venous 
system (6 to 10 mm Hg). The absence of an enlarging 
hematoma in the hepatoduodenal ligament and the hemo- 
dynamic stability of the patient after careful observation 
led to the decision against an attempt to locate and 
primarily repair the injured vein. There were no detectable 
sequelae of the portal vein injury in the immediate postop- 


erative period and the patient remains well. In the case of E 


persistent bleeding from the choledochotomy, or an 


enlarging hematoma in the hepatoduodenal ligament, — 


prompt exposure of the portal vein and suture repair of the 


laceration would have been necessary. 


Despite the sparsity of similar case reports in the 


surgical literature, we suspect that portal vein injury | 
during biliary surgery is not rare. Several points should be > 


emphasized. First, common bile duct instrumentation j3 


should be performed as carefully and gently as possible. 
With inflammation or erosion of the wall of the common 


bile duct that may accompany common duct stones, even 


smooth-tipped dilators may injure the wall of the duct. 


Second, portal vein injury may result from perforation of — 


the wall of the common bile duct and such injuries may be 
demonstrated by operative cholangiography. Third, in the 
absence of continued bleeding, intraoperative portal vein 
injury may be successfully managed without suture repair 
of the portal vein. This requires careful observation of the 
hepatoduodenal ligament and retroperitoneum. An ex- 
panding hematoma, bleeding from the choledochotomy (or 
T tube), or mesenteric venous distention should be indica- 
tions for prompt exposure of the portal vein and primary 
suture repair of the injury. 


The authors thank Robert E. Hermann, MD, for reviewing this manu- 
script. 
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E Cystic Parathyroid Hyperplasia 


Orlo H. Clark, MD 


® Cysts of the parathyroid glands are uncommon, and func- 
tioning parathyroid cysts that cause primary hyperparathy- 
roidism are rare. A 63-year-old man had primary hyperparathy- 
roidism because of cystic hyperplasia of all four parathyroid 
glands. He also had squamous cell carcinoma of the soft palate, 
chronic renal failure, hypertension, type-4 renal tubular acidosis, 
a hyperplastic thyroid adenoma, and hyporeninemic hypoaldo- 
steronism. To our knowledge, this is the first patient to be 
described with hyperparathyroidism due to multiple parathyroid 
cysts. The finding of cystic involvement of all four glands 
supports the theory that at least some parathyroid cysts are 
either a result of a common embryologic defect or of retention of 
parathyroid secretions rather than of cystic infarction of parathy- 
roid adenomas. | 

(Arch Surg 113:748-750, 1978) 


rimary hyperparathyroidism is a common cause of 

hyperealeemia and may be caused by parathyroid 
adenomas, primary chief cell or clear cell hyperplastic 
parathyroid glands, parathyroid carcinoma, or nonparathy- 
roid tumors that secrete parathyroid hormone. Parathyroid 
cysts are also occasionally associated with primary hyper- 
parathyroidism but they more commonly occur as cystic 
neck masses without hypercalcemia.’ This report concerns 
a patient with primary hyperparathyroidism as a result of 
cystic hyperplastic parathyroid glands. This case is impor- 
tant for the following reasons: (1) to my knowledge, it 
describes the first patient with primary cystic hyperplasia 
of the parathyroids and hyperparathyroidism. (2) The 
findings of cystic hyperplasia of all four glands suggest 
that at least some parathyroid cysts form from an embryo- 
logie defect or due to retention of secretions rather than 
from infarction or cystic degeneration of a preexisting 
parathyroid adenoma. (3) It describes a successful surgical 


treatment of this uncommon condition. 


REPORT OF A CASE 


A 63-year-old man had recurring nose bleeds of six weeks' 
duration. When donating blood two years previously, he was told 
he had hypertension. Other problems included a long history of 
arthralgia, occasional episodes of intermittent, precordial, angina- 
like chest pain, weight loss of 4.5 kg in the past six months, and 
nocturia without polyuria, frequency, or dysuria. Six weeks before 
admission he began having weekly episodes of epistaxis that were 
usually precipitated by sneezing and that were controlled in 
minutes by application of pressure. The patient denied that he 
bruised easily or that he had other bleeding problems except for 
occasional bleeding from the gingiva after brushing his teeth. 

When initially evaluated for epistaxis, he was found to be 
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hypertensive (blood pressure, 224/110 mm Hg) and was given 
hydrochlorothiazide, 50 mg/day orally. Other problems included 
anemia (hematocrit level, 32%, hemoglobin level, 9.9 gm/100 ml), 
renal insufficiency (creatinine level, 3.0 mg/100 ml, BUN, 40 mg/ 
100 ml), proteinuria (urinary protein level, 3.7 gm/24 hr), hypercal- 
cemia (calcium concentration, 12.1 mg/100 ml), and hypophospha- 
temia (phosphate concentration, 2.1 mg/100 ml). His serum elec- 
trolyte concentration was as follows: sodium, 136 mEq/liter; 
potassium, 5.8 mEq/liter; chloride, 110 mEq/liter; and bicarbonate, 
17 mEq/liter. The urinalysis showed a pH of 6.0 and specific 
gravity of 1.008, with 4 to 8 RBCs per high-power field (HPF) and 
3 to 6 WBCs per HPF. He denied any history of peptic ulcer 
disease, hematuria, renal colic, lethargy, polyuria, polydipsia, 
pruritus, bone pain, constipation, or of receiving medications other 
than aspirin, or of excessive intake of vitamins or milk products, or 
a family history of endocrine or renal disease. He smoked one pack 
of cigarettes a day and consumed a moderate amount of alcohol. 

On examination, he was a well-developed man in no distress who 
appeared to be 63 years old. Vital signs were as follows: pulse rate, 
64 beats per minute and regular, and blood pressure, 210/92 mm 
Hg lying down and 210/96 mm Hg sitting. Pertinent physical 
findings showed bilateral arcus senilis without band keratopathy, 
a 2-cm superficial exophytic erythematous lesion of the soft 
palate, a 2 x 2-em soft thyroid nodule just to the left of the 
isthmus, and a firm thyroid nodule in the lateral portion of the 
right lobe that moved with deglutition. There was no cervical 
adenopathy. 

Repeated laboratory tests after discontinuing hydrochlorothia- 
zide therapy showed the following values: serum calcium, 12.1 mg/ 
100 ml; phosphate, 2.4 mg/100 ml; albumin, 4.6 gm/100 ml; total 
protein, 8.5 gm/100 ml; sodium, 139 mEq/liter; chloride, 114 mEq/ 
liter; potassium, 5.8 mEq/liter; bicarbonate, 17 mEq/liter; uric 
acid, 7.5 mg/100 ml; alkaline phosphatase, 100 mU /ml (normal, 30 
to 115 mU/ml); hematocrit, 33%; hemoglobin, 10.2 gm/100 ml; and 
WBC count 3,500/cu mm. The ESR was 49 mm/hr, arterial pH was 
7.24, and arterial blood gas levels were Po, 74 and Pco, 38. The 
serum osmolality was 308 mOsm/kg. The urinary vanillylmandelie 
acid concentration was 6 mg/24 hr (normal, 1.8 to 9.1 mg/24 hr). 

A chest roentgenogram was normal but abdominal roentgeno- 
grams and intravenous pyelogram showed nephrolithiasis with 
three calcifications in the collecting system of the left kidney. 
Skull roentgenograms showed slight demineralization of the 
calvarium. Roentgenograms of the hands showed probable subper- 
iosteal resorption that is consistent with hyperparathyroidism, 
cartilaginous calcification consistent with pseudogout, and artic- 
ular narrowing and erosions consistent with degenerative osteoar- 
thritis. The ECG demonstrated left ventricular hypertrophy with 
peaked T waves. The serum and urinary immunoelectrophoretic 
patterns were normal. Creatinine clearance was 14.5 ml/min, T, 
was 7.5 ug/100 ml (normal, 4.5 to 11.0 ug/100 ml), and T,I was 0.8 
ug/100 ml (normal, 0.5 to 1.5 ug/100 ml). 

The thyroid scan showed low uptake with irregular labeling of 
the gland. The serum cortisol level was 16.5 ug/100 ml; the 24-hour 
urine protein level was 4.2 gm/100 ml; the phosphate concentration 
was 0.36 gm/24 hr (normal, 0.9 to 1.3 gm/24 hr); and the urine 
caleium level was 164 mg/24 hr (normal, 100 to 200 mg/24 hr). The 
parathyroid hormone (PTH) level, determined by using a radioim- 
munoassay that is specific for the carboxyl-terminal fragment of 
PTH, was 47.2 ng/ml with calcium levels of 11.5 mg/100 ml 
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Fig 1.—Right inferior parathyroid cyst as seen at operation. Note 
adjacent solitary nodule of thyroid isthmus. 
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Fig 2.—Photomicrograph of right lower parathyroid cyst. Note 
hyperplastic parathyroid cells lining cyst, fibrovascular connec- 
tive tissue, and absence of any fat ( x 125). 


(normal PTH less than L5 ng/ml). The upper gastrointestinal 
series were normal. Biopsy specimens of the soft palate lesion 
showed moderately well-differentiated invasive squamous cell 
carcinoma. 

The patient received 4 liters/day of a 0.15N saline solution and 
40 mg of furosemide twice daily. Within three days of instituting 
this regimen, his serum ealcium level decreased to 10.5 mg/100 ml 
but renal insufficiency persisted. After initial evaluation, explora- 
tion of the patient's neck confirmed the preoperative diagnosis of 
primary hyperparathyroidism. A 1.5 x 0.8 x 0.5-em tear-shaped, 
thin-walled, yellowish tan translucent cyst was found lateral to the 
left lobe of the thyroid overlying the carotid vessels. There was 
also a solitary 3.0 x 2.5 x 2.5-cm midline encapsulated thyroid 
nodule and two large, pale, yellowish tan translucent parathyroid 
cysts on the right side, inferior and dorsal to the right thyroid lobe 
(Fig 1). The cysts, which measured 3.0 x 2.5 x 2.5-em and 
25 X 2.0 x 2.0-cm, respectively, were easily separated from the 
thyroid. The most cephalic portion of the right inferior cyst was 
solid; this was the lesion that was felt at preoperative physical 
examination. After identifying the fourth parathyroid cyst (the 
left upper gland), which measured 2.0 x L5 x 1.5-em, the left 
lower gland and both cystic glands on the right side were removed. 
A small amount of thin light-yellow fluid was aspirated from these 
translucent thin-walled multilocular cysts. Findings from frozen 
section examination confirmed that the cysts were hyperplastic 
parathyroid cysts. The PTH level of the cyst fluid was greater 
than 21,000 ng/ml. The thyroid nodule that was also removed was 
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= aparathyroid, the left upper parathyroid cyst was left intact and 


l'o f preven t je pa t ent roni be 
carefully marked with silver clips. Permanent sections confirmed 
the diagnosis of hyperplastic parathyroid cysts (Fig 2). The 
patient's postoperative course was unremarkable and his serum 
calcium level decreased to 8.7 mg/100 ml on the third postoperative 
day. 


After operation, the patient completed a course of localized - 


radiation to the squamous cell carcinoma of the soft palate. 
Evaluation for possible hyporeninemic hypoaldosteronism con- 
firmed this diagnosis: aldosterone level on a high sodium diet 
while in a supine position was 4.6 ng/ml (normal, 1 to 15 ng/ml) 
and while standing was 11.6 ng/ml (normal, 4 to 31 ng/ml). On a 
low sodium diet, the aldosterone level while in a supine position 
was 7.5 ng/ml (normal, 10 to 40 ng/ml) and while standing was 
18.2 ng/ml; while in a supine position, the renin level was 0.41 ng/ 
ml/hr (normal, 1.16 to 5.44 ng/ml/hr) and while standing, was 1.25 
ng/ml (normal, 1.89 to 10.17 ng/ml/hr). After a 0.25-mg dose of 
cosyntropin (Cortrosyn), administered intramuscularly, his serum 
cortisol levels increased from 5.1 ug/100 ml at 0 minutes to 22.0 ug/ 
100 ml at 30 minutes to 27.3 ug/100 ml at 60 minutes thus 
indicating normal adrenocortical function. 

Four months after his operation he was feeling well, his calcium 
level was 8.7 mg/100 ml and his PTH level was 12.0 ng/ml. 
Laboratory tests taken nine months postoperatively showed the 
following values: serum calcium, 9.1 mg/100 ml; PTH, 6.5 mg/100 
ml; phosphorus, 3.4 mg/100 ml; total protein, 7.9 gm/100 ml; 
albumin, 4.3 gm/100 ml; BUN, 52 mg/100 ml; creatinine, 4.4 mg/ 
100 ml; alkaline phosphatase, 78 mU /ml; sodium, 138 mEq/liter; 
potassium, 5.4 mEq/liter; chloride, 108 mEq/liter; and bicarbonate, 
18 mEq/liter. There has been no evidence of residual or recurrent 
squamous cell carcinoma but renal insufficiency and proteinuria 
persist. His high serum chloride and low bicarbonate levels as well 
as his high normal serum potassium level suggest that renal 
tubular acidosis and hyporeninemic hypoaldosteronism also 
remain. 

The patient had primary hyperparathyroidism as a result of 
primary cystic hyperplastic parathyroid glands. Other problems 
included chronic renal insufficiency, hypertension, type-4 renal 
tubular acidosis, hyporeninemic NR Anea M. squamous cell 
carcinoma of the soft palate, dnd a hyperplastic thyroid 
adenoma. 


COMMENTS 


When this patient was initially found to be hypercal- 
cemic, the main differential diagnosis included primary 
hyperparathyroidism, ectopie hyperparathyroidism, or hy- 
percalcemia secondary to chlorothiazides. The findings of 
hypercaleemia, hypophosphatemia, hyperchloremia, an 
increased chloride-phosphate ratio, a high serum parathy- 
roid hormone level, nephrolithiasis, and probable subper- 
iosteal bone resorption made primary hyperparathy- 
roidism most likely. However, the biopsy specimen that 
showed squamous cell carcinoma, the 4.5-kg weight loss, 
anemia, and the increased ESR suggested the possibility of 
ectopic secretion of a PTH-like substance from the 
neoplasm.** Although ectopic hyperparathyroidism has 
been described secondary to squamous cell carcinoma of 
the head and neck, it is uncommon and occurs almost 
exclusively with disseminated disease.’ 

At operation, the finding of four large hyperplastic 
parathyroid thin-walled cysts was unexpected. One of 
these cysts was lying completely free from the thyroid. The 
others were immediately adjacent to the thyroid but could 
be easily separated from it. 

The treatment of patients with primary hyperparathy- 
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performing a subtotal parathyroidectomy that leaves 
approximately 50 mg of parathyroid tissue when all glands 
are abnormal.^* However, it is difficult to subtotally resect 
a cystic parathyroid gland and to leave a viable normal- 
sized remnant when all four parathyroid glands are cystic. 
Because we were concerned that parathyroid autotrans- 
plantation might be ineffective and hypoparathyroidism 
might develop, we elected to remove only three of the four 
parathyroid cysts, leaving the gland that would be most 
accessible and remote from the recurrent laryngeal nerve 
if reoperation were required. The remaining gland was 
marked with silver clips. If the patient remained hypercal- 
cemic after this procedure, we planned to reoperate on the 
first or second postoperative day before adhesions devel- 
oped. If a second operation was required, we then intended 
to totally resect the remaining cystic parathyroid gland 
and to transplant a piece of it into the forearm as 
recommended by Wells et al.* Since postoperatively the 
patient’s serum calcium level decreased to 8.7 mg/100 ml 
and has subsequently remained normal, parathyroid auto- 
transplantation was not required. His serum PTH level 
postoperatively, although lower than before operation, 
remained elevated and was probably due to secondary 
hyperparathyroidism from his chronic renal failure. 
Elevated PTH levels may also occasionally occur after 
successful parathyroidectomy for primary hyperparathy- 
roidism perhaps because of the hungry bone syndrome.’ 

Sandstrom" in 1880 not only was the first to describe the 
parathyroid glands in man, but also was the first to 
describe a parathyroid gland that was completely replaced 
by a cyst. Goris" was the first to report the removal of a 
parathyroid cyst in 1905, but the association of a parathy- 
roid cyst and hyperparathyroidism was not made until 
1952.'* Parathyroid cysts may be located as far cephalad as 
the angle of the mandible” and as caudad as the medias- 
tinum.“ They may contain thymic and lymphoid tissue,'? 
muscle, and metaplastic bone.'* 

The major theories concerning the origin of parathyroid 
cysts are as follows: that they are formed from the gradual 
accumulation of colloid or are simple retention cysts; 
that they result from dilation of vestigial remnants of the 
third and fourth branchial clefts'*'*; that they result from 
coalescence of smaller microcysts'*-'*-**: or that they are due 
to cystic degeneration of parathyroid adenomas.” Since all 
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Parathyroid hormone levels were determined by John J. Kiang, Smith 
Kline Clinical Laboratories, Burlingame, Calif. 


Nonproprietary Name and Trademarks of Drug 
Cosyntropin—Cortrosyn, Synacthen. 
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Invited Editorial Comment 


The pathologic condition of the parathyroid glands in hyperpar- 
athyroidism, whether primary or secondary, remains a major 
problem and a source of confusion for the histopathologist. Dr 
Clark described a patient with cystic parathyroid hyperplasia of all 
four parathyroids that produced hyperparathyroidism. 

Is this situation truly unique? Cysts of the parathyroid glands 
may be found in patients with normal serum calcium levels 
(nonfunctioning cysts), or they may reflect changes in an 
adenoma. In addition, cysts ranging from microscopic to several 
centimeters in size can be found in the parathyroids in primary 
chief cell hyperplasia whether there are coexistent lesions of other 
endocrine glands. It appears that the patient reported had hyper- 
parathyroidism because of four-gland chief cell hyperplasia and 
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cysts; a combination certainly not unique. Several other questions 
arise in this individual: first, did he indeed have primary hyperpar- 
athyroidism; second, what is the exact nature of the renal disease; 
and third, which came first? 

In view of the patient’s persistently elevated PTH level postop- 
eratively, an evaluation of presurgical and postsurgical nephrog- 
enous cyclic adenosine monophosphate may have been useful in 
sorting out the primary vs secondary hyperparathyroidism prob- 
lem. The attempted explanation of this postoperative PTH eleva- 
tion on the basis of the hungry bone syndrome without documen- 
tation by bone histomorphometry seems too speculative. 

VIRGINIA A. LIVOLsI, MD 


New Haven, Conn 


Hyperparathyroidism—Clark 





Hemosuccus Pancreaticus 
(Hemoductal Pancreatitis) 


Gastrointestinal Hemorrhage Due to Rupture 


of a Splenic Artery Aneurysm Into the Pancreatic Duct 


Brack A. Bivins, MD; Charles R. Sachatello, MD; Vincent P. Chuang, MD; Patrick Brady, MD 


€ A patient with recurrent upper gastrointestinal bleeding was 
found to have pancreatitis and a pseudoaneurysm of the splenic 
artery that communicated with the pancreatic duct. Similar 
pathology noted in ten other patients found in an extensive 
review of the literature suggest that this rare entity must be 
considered in the diagnosis of gastrointestinal hemorrhage of 
obscure origin. 

In this collected experience, the combination of recurrent left 
upper quadrant pain, a history of pancreatitis, and recurrent 
bouts of gastrointestinal bleeding of obscure origin were usually 
present in those patients who were found to have a splenic artery 
aneurysm as the source of the blood loss. 


Distal pancreatectomy with resection of the splenic artery - 


aneurysm is curative. 
(Arch Surg 113:751-753, 1978) 


emorrhage through the pancreatic duct is an extreme- 

ly rare cause of gastrointestinal (GI) bleeding. Sand- 

blom’ termed this syndrome "hemosuccus pancreaticus” in 

1970, while Longmire and Rose* suggested the name 
“hemoductal pancreatitis” in 1978. 

This article describes a patient in whom we were able to 
make this diagnosis preoperatively and presents an exten- 
sive review of the literature, from which we were able to 
collect ten other cases. 


REPORT OF A CASE 
Clinical History 


A 67-year-old, gravida 0, black woman was first admitted to the 
University of Kentucky Medical Center in September 1973 for 
treatment of a lung abscess. She was found to have normochromic 
anemia, with a hematocrit value of 20% on admission and a 
reticulocyte count of 6.8%. Her lung abscess responded to anti- 
biotic therapy and she was discharged improved, although no 
etiology of her anemia was determined. 

Three years later, in February 1976, she was readmitted for 
evaluation of anemia (hematocrit value, 32%) and rectal bleeding. 
She complained of epigastrie pain and weight loss and admitted 
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that she had been drinking in excess of 0.5 liter per day of bourbon. 
A lesser curvature gastrie uleer was seen on upper GI x-ray series, 
while extensive pancreatic caleification was visible on plain films 
of the abdomen. The gastrie uleer was treated by wedge excision. 
Postoperatively the patient did well and was discharged. 

Four months later, in July 1976, she again was seen for anemia. 
On physical examination she was found to have moderate epigas- 
tric tenderness and a stool positive for blood. Workup during this 
admission gave normal results. A transfusion brought the hema- 
tocrit value to 34%, and the patient had no further bleeding 
throughout her hospitalization. 

Her fourth admission, in March 1977, was prompted by upper GI 
bleeding requiring four units of blood at her local hospital. On 
admission she described left upper quadrant pain followed by 
hematemesis and melena. On physical examination she was found 
to be cachetie, with mild epigastrie tenderness and a stool positive 
for blood. Shortly after admission she underwent fiberoptie upper 
endoscopy, with the findings of mild gastritis and fresh blood in 
the duodenum. No source of bleeding was seen. Over the 
succeeding three days, she had several episodes of hypotension 
accompanied by bloody bowel movements and a fall in hematocrit 
value. Repeated endoscopy and upper GI x-ray series were normal. 
Because of the obscure nature of her bleeding, she underwent 
visceral arteriography, which disclosed vascular changes consis- 
tent with chronic pancreatitis and a splenic artery aneurysm. The 


Fig 1.—Splenic arteriogram, arterial phase. Solid arrow indicates 
splenic pseudoaneurysm. Small pancreatic arteries (open 
arrows) are irregular and beaded, consistent with chronic 
pancreatitis. 
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splenie vein was thrombosed and the patient had gastric and 
esophageal varices (Fig 1). Although no contrast material was seen 
passing into the pancreatic duct, the radiologist (V.P.C.) suggested 


Fig 2.—Histopathologic section through splenic pseudoaneu- 
rysm. Disruption of inferior wall of splenic artery (SA) at junction 
(open arrows) with pseudoaneurysm (AN). Note lack of intima 
layer in pseudoaneurysm. Pseudoaneurysm protrudes into major 
pancreatic duct (solid arrows). Fat necrosis, calcification, squa- 
mous metaplasia of ducts, and acinar tissue fibrosis are seen, 
consistent with chronic pancreatitis. 
















l Reported Cases of Hemorrhage Through the Pancreatic Duct From Splenic Artery Aneurysm | 


that this patient's bleeding could be originating in the splenic 
artery aneurysm in the pancreas and entering the GI traet 
through the pancreatic duct. 

At operation she was found to have acute and chronic pancrea- 
titis with multiple small abscesses and intense peripancreatic 
inflammation, which precluded identification of the exact position 
of the aneurysm. Distal pancreatectomy, splenectomy, and prox- 
imal ligation of the splenic artery were performed. She was 
discharged home four weeks after the operation and has been 
followed up for six months postoperatively with no evidence of 
further GI bleeding. 


Pathologic Findings 


The specimen consisted of spleen and distal pancreas. On cut 
section the pancreatic tissue appeared fibrotic, with numerous 
areas of calcification and microabscesses. Within the midportion 
of the pancreas there was a 1-em saccular aneurysm of the splenic 
artery. Microscopic examination showed acute and chronic 
pancreatitis with fat necrosis, calcifieation, and squamous meta- 
plasia of the pancreatic ducts. Sections through the site of the 
aneurysm showed thinning of the arterial wall with evidence of 
recent hemorrhage and communication with the pancreatic duct 
(Fig 2). 


COMMENT 


This case is the llth reported case with upper GI 
bleeding due to erosion of a splenic artery aneurysm into 
the pancreatic duct.” A summary of the pertinent clinical 


Pathologic Findings 


Pancreatic fibrosis & atrophy with 
dilated ductal system & splenic 
artery aneurysm 

Pancreatitis with communication 
of splenic artery aneurysm with 
pancreatic cyst 

Pancreatitis; 7-cm splenic artery 
aneurysm 


Definitive Operation 
Resection of aneurysm; 
distal pancreatectomy 


None 


Distal pancreatectomy; 
splenectomy 
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Case/ 
Age, 
Source yr Medical History 
Lower & Farrell,‘ 1/16 Severe abdominal pain for 8 yr after 
1931 whooping cough; melena for 6 mo 
Hentel,* 1966 2/80 Gastrointestinal (Gl) bleeding 3 times 
in 2 yr before death from rupture of 
aneurysm 
Jones & Finney,’ 3/59 Recurrent upper GI bleeding; 

1968 oversewing of duodenal ulcer; 
subtotal gastrectomy 6 mo later for 
recurrent bleeding 

Boijsen & Efsing,* 4/51 Recurrent upper GI bleeding; gastric 

1969 resection 

Sandblom,' 1970 5/51 Recurrent upper GI bleeding; 
abdominal pain; blind gastric 
resection 
6/69 No history of bleeding 
Bowers et al," 7/68 Upper GI bleeding 3 times in 10 mo 
1976 
Koehler et al,’ 8/60 Melena; colon diverticula and splenic 

1976 artery aneurysm noted preoperatively; 

colon resection; rebled 3 mo later 
Bowers et al," 9/62 Melena; colon diverticula and splenic 

1976 ` artery aneurysm noted preoperatively; 

rebled 10 mo following colectomy 
Walter et al,* 1977 10/57 Recurrent pancreatitis 
Present report 11/62 Anemic & upper GI bleeding 3 times in 


4 yr; wedge excision of healing 
gastric ulcer 
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Distal pancreatectomy; 
splenectomy 


Distal pancreatectomy; 
splenectomy 

Distal pancreatectomy; 
splenectomy 

Distal pancreatectomy; 


splenectomy 


Distal pancreatectomy; 
splenectomy 


Distal pancreatectomy; 
splenectomy 


Not stated 


Distal pancreatectomy; 
splenectomy 
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Pancreatitis; splenic artery 


aneurysm 


Splenic artery aneurysm 
communicating with pancreatic 
duct; pancreatitis 


Splenic artery aneurysm with 
atheromatous plaque 
communicating with pancreatic 
duct; no pancreatitis 


4 x 5-cm splenic artery aneurysm 
communicating with pancreatic 
duct; pancreatitis 


Aneurysmal branch of splenic 
artery communicating with 
pancreatic duct; pancreatitis 

Splenic artery aneurysm 
communicating with pancreatic 
duct; pancreatitis 

1.6-cm splenic artery aneurysm 
communicating with pancreatic 
duct; pancreatitis 


1-cm saccular splenic artery 


pseudoaneurysm communicating 


with pancreatic duct; 
Pseudomonas pancreatitis 





data from these patients is given in the Table. The first 
and youngest patient, reported by Lower and Farrell in 
1931, was a 16-year-old boy who developed severe episodic 
abdominal pain and melena following an attack of 
whooping cough. All the subsequent cases have been in 
patients over 50 years of age with males predominating 
(7:4 male-female ratio). 

Generally these patients had Histories of abdominal pain 
and episodic recurrent bleeding. Only in the case reported 
by Bowers et al” (case 9) was pain not a prominent feature. 
The bleeding was misdiagnosed initially in ten of the 11 
. cases; it was diagnosed correctly preoperatively at the time 
of the first bleeding episode only by Sandblom’ (case 6). Six 
of the 11 patients had undergone one or more operative 
procedures for GI bleeding before the significance of the 
splenic artery aneurysm was realized (cases 3, 4, 5, 8, 9, and 
11). In three cases (No. 3, 8, and 9) the patient was known to 
have a splenic artery aneurysm at the time of operation for 
presumed other causes of GI bleeding. 

The lesion was diagnosed by angiography in eight of the 
11 cases, two by exploration and one by autopsy. In only 
three of eight cases studied by angiography was contrast 
material seen extravasating from the splenic artery aneu- 
rysm into the pancreatic duct (cases 8, 9, and 10). 

The operative management and pathologic findings 
were similar in the reported cases. Resection of the aneu- 
rysm and distal pancreatectomy was carried out in all cases 
except the patient reported by Hentel* who refused opera- 
tion and represented the only death in the series. Ten of 
the 11 cases were associated with gross and microscopic 
evidence of pancreatitis; one patient (No. 6) had an athero- 
matous plaque at the site of aneurysm formation. 

Splenic artery aneurysms are second in frequency only 
to abdominal aortic aneurysms, with 600 cases reported by 
1970." The multiple etiologies of these aneurysms are 
gradually becoming clear. Approximately 13% of splenic 
artery aneurysms are associated with fibromuscular 
dysplasia; 10% are seen in patients with portal hyperten- 
sion; and 18% are associated with atherosclerosis." The 
largest group of splenic artery aneurysms (45%) are found 
in multiparous women, presumably because of gestational 
changes in the wall of a tortuous splenic artery.'''" The 
smallest yet-identified subgroup is associated with what 
Stanley and Fry" term "focal inflammatory processes," 
which in their experience account for 5% of all splenic 
artery aneurysms. 

The incidence of rupture of splenic artery aneurysms 
varies from 6% to 46%, with general acceptance of the 
lower figure.*'''^ The multiparous woman has been 
thought to be at the highest risk for rupture.**:''"" Patients 
with pancreatitis may prove to be another group with a 
high risk of rupture of splenic artery aneurysms. Of the six 
ruptured splenic artery aneurysms seen by Stanley et al," 
three were in their focal inflammatory group. This associa- 
tion of pancreatitis and splenic artery aneurysms is most 
likely due to enzymatic disruption of the arterial wall. In 
the experience of Walter et al; 10% of patients with 
chronie pancreatitis will have pseudoaneurysms of adja- 
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cent vessels develop. 

The episodic recurrent GI bleeding seen in these patients 
may be due to tamponade with clot formation within the 
pancreatie duet, followed by sealing of the aneurysm. The 
sudden distention of the duct by the arterial bleeding 
would explain the pain seen in ten of the 11 cases. With the 
aneurysm sealed, the pancreatic duct clot will lyse, thus 
clearing the duct and allowing the patient to be asymptom- 
atic until the next bleeding episode. Obviously the process 
may recur a number of times over a prolonged interval, as 
in our patient (four times in two years, and possibly over 
four years if her anemia in 1973 was due to bleeding 
through the duct). 

It is increasingly apparent that oat with GI 
bleeding of obscure origin are best evaluated by angiog- 
raphy prior to operation. Although it would be ideal if such 
studies could be routinely performed during a bleeding 
episode, contast studies performed on a semielective basis 
are of considerable value, as demonstrated in our patient. 
When presented with the patient with a history of recur- 


rent GI bleeding, the surgeon must weigh the relative 


disadvantage of letting the patient continue to bleed while 


a diagnosis is being sought against the uncertainty of 


operation for bleeding from an unidentified source. With 
the possible exception of an aortoduodenal fistula, more 
patients are likely to be helped by the delay necessary to 
obtain appropriate angiography than by immediate opera- 
tion for bleeding from an undiagnosed origin. 

Appropriate interpretation of the angiographic findings 
depends on the awareness that occult bleeding may be due 
to visceral aneurysms bleeding episodically into the GI 
tract. Obviously the presence of a visceral artery aneurysm 
in a patient with unexplained GI bleeding must be consid- 
ered as a possible source of the bleeding. 
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Hemolytic-Uremic Syndrome 
Confused With Acute Appendicitis 


M. Bruce Edmonson, MD, Russell W. Chesney, MD 


e Hemolytic-uremic syndrome (HUS) may have signs that are 
clinically indistinguishable from acute surgical diseases of the 
abdomen. A 2-year-old girl had HUS and physical findings 
leading to appendectomy. Various pediatric surgical and medi- 
cal conditions are mimicked by HUS. Attention to specific 
diagnostic clues (anemia, evidence of hemolysis, thrombocyto- 
penia, azotemia) may lead to the correct diagnosis of HUS and 
avoidance of an unnecessary operation. 

(Arch Surg 113:754-755, 1978) 


he hemolytic-uremic syndrome (HUS) almost invaria- 
bly occurs during infancy or childhood and is charac- 
terized by acute renal failure, microangiopathic hemolytic 


. anemia, and thrombocytopenia. This syndrome usually 
includes a prodrome in which the majority of symptoms 


and signs are gastrointestinal. Colicky abdominal pain, 


vomiting (occasionally with hematemesis), and diarrhea 


usually precede the onset of anemia and oliguria by one to 
16 days. This diarrhea varies from trivial to true hemato- 
chezia necessitating hospital admission. Because of the 


prodromal abdominal pain, HUS is sometimes initially 


confused with ulcerative colitis,’ “acute abdomen," appen- 
dicitis; and intussusception.’ Only later when anemia and 
oliguria are manifest does the real diagnosis become clear. 
A 2-year-old girl had an acute abdomen with right lower 
quadrant guarding and a psoas sign; she underwent lapa- 
rotomy and appendectomy and, shortly thereafter, the 
typical characteristics of HUS developed. 


REPORT OF A CASE 


A 2-year-old girl was irritable for about two weeks, then 
diarrhea developed that progressed over two days to fulminant 
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hematochezia with abdominal pain. Results of an abdominal 
examination during the second day of diarrhea were normal, but 
the pain increased and vomiting developed. During the third day 
of diarrhea, she had right lower quadrant guarding with a positive 
psoas sign on examination. Her temperature was 37.1° C and a 
WBC count was 14,900/cu mm. She was admitted to a hospital for 
possible appendicitis or intussusception. 

A normal appendix was removed at surgery; then postoperative 
oliguria, easy bruising, and a wound hematoma developed. Her 
postoperative hematocrit level was 11%, and her blood smear 
showed many helmet cells, burr cells and RBC fragments. Platelet 
count was 24,000/cu mm. Serum creatinine level was 4.8 mg/dl, 
and the BUN level was 104 mg/dl. Serum potassium level was 6.3 
mEq/liter. She was transferred to University Hospital, Madison, 
Wis, on the first postoperative day. 

After hospital admission, her mother recalled that the patient’s 
urine had been very dark one to two days before surgery. On 
physical examination, her blood pressure was 130/70 mm Hg. Her 
skin had multiple small petechiae and hematomas around veni- 
puncture sites and the right lower quadrant wound. The abdomen - 
was diffusely tender without rebound. Results of a neurological 
examination were normal except for mild lethargy. 

She required peritoneal dialysis on the tenth day when her BUN 
level reached 199 mg/dl, her serum potassium level increased to 7.1 
mEq/liter, and early uremic coma developed, along with signs of 
congestive heart failure. She received antihypertensive medica- 
tion, potassium-exchange resin enemas, and multiple blood trans- 
fusions for ongoing hemolysis. Urine output resumed on hospital 
day 13 and gradually returned to normal. She was discharged 3% 
weeks after admission with normal findings of blood pressure, 
urinalysis, and renal function tests. She is now being followed as 
an outpatient, and findings have remained normal. 


COMMENT 


This girl clearly had HUS, including severe Coombs- 
negative for hemolytic anemia (hemoglobin level, 4.5 g/dl). 
She had severe microangiopathic changes in the blood 
smear, thrombocytopenia (24,000/cu mm), renal failure 
with hypertension, hematuria, and oliguria.’* Her anuria 
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persisted long enough to require peritoneal dialysis for t 
treatment of hyperkalemia, acidosis, and uremia. The HUS 
in this patient followed so closely after the appendectomy 
that her diarrhea and abdominal pain were clearly part of 
the prodromal phase of this illness. — . — — 

Diagnostic confusion is not uncommon during -this 
prodromal phase. Gianantonio et al? reported that 13 
children old enough to talk complained of severe colic and 
that the combination of pallor and rectal bleeding led to a 
presumptive diagnosis of intussusception in another 12 
cases. À fatal outcome after operation for intussusception 
has been reported.’ Berman‘ described five patients in 
whom massive rectal bleeding led to the initial diagnosis of 
ulcerative colitis. Findings by proctoscopy, sigmoidoscopy, 
barium enema, and rectal biopsy in those five patients 
were compatable with this diagnosis since edema and 
submucosal hemorrhage were noted.‘ Another 3!é-year-old 
boy with a history of intussusception was dehydrated and 
had watery stools containing blood and mucus. Radiological 
examination of the sigmoid colon demonstrated lucent 
defects and marginal indentations that were interpreted 
as “thumb printing,” supposedly characteristic of acute 
ulcerative colitis.’ A similar case with cecal thumb printing 
resulted in the initial diagnosis of ulcerative colitis in a 10- 
year-old boy and led the authors to conclude that the HUS 
should be included in the differential diagnosis of acute 
ulcerative colonic lesions.’ Finally, four cases of HUS were 
reported with initial barium enema findings such as filling 
defects, marginal serrations, mucosal edema, and segmen- 
tal bowel dilation and stenosis; 

The clinical similarity between the HUS prodrome and 
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28 patients with HUS described by Tune and associates,’ 
all had prodromal gastroenteritis, 18% were admitted with 
an acute abdomen, and two patients underwent appendec- 
tomy. A fatal case of HUS was reported in a 16-year-old 
girl who had initial right-sided abdominal pain, right-sided 
rectal tenderness, and right-sided muscle spasm, and 
leukocytosis believed to be retrocecal appendicitis and who 


underwent laparotomy and appendectomy.” Further diag- 


nostic confusion with the HUS may develop because most 
patients manifest leukocytosis (15,000 to 30,000/eu mm) 
with a substantial increase in immature and mature gran- 
ulocytes; low-grade fever is common, and upper respiratory 
infections may be present.?* The combination of these 
findings and bloody diarrhea point to an infectious etiolo- 


gy for HUS. Indeed various viruses and bacteria have been 


isolated from some patients with HUS." However, no 


acute appendicitis has already been observed. Of a series of - 
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pathogenic mechanism for these organisms with HUS has 


been proved. 


sion, the prodrome of the HUS has characteristics that lead 
to diagnostie confusion and these children may be consid- 
ered to have infectious diarrhea, intussusception, acute 
colitis, or appendicitis. 
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Since many nonsurgical pediatric conditions may involve — 
abdominal pain and vomiting, the physician must be 
cautious in his interpretation of abdominal physical find- - 
ings in a young child. Sedation may be helpful in defining - 
abdominal pain of equivocal origin. Extreme pallor, — 
evidence of burr cells and helmet cells with a hemolytic 
anemia, petechiae, and thrombocytopenia may indicate 
that the abdominal findings are related to HUS. In conclu- 
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Internal Hernia 


John Boras, MD; Marshall Sparberg, MD; Stuart M. Poticha, MD 


è A patient with an unusual type of internal hernia was treated 
successfully. To our knowledge, this is the first reported case of 
a hernia emanating through the gastrohepatic ligament that 
resulted in gastric outlet obstruction. It is even more remarkable 
because, although the small bowel was the herniated viscus, the 
symptoms were due to obstruction of the stomach rather than 
obstruction of the small bowel. 

(Arch Surg 113:756-757, 1978) 


I hernias are rare, accounting for approximately 
1% of all causes of intestinal obstruction.' The hernial 
defects are either congenital or iatrogenic and usually 
produce small-bowel, or rarely, large-bowel obstruction.*? 
A patient was seen at the Surgical Service of the North- 
western Memorial Hospital with a gastric outlet obstruc- 
tion that proved to be caused by an unusual internal hernia. 
We have not found any reports in the literature of gastric 
outlet obstruction due to internal hernia. 


REPORT OF A CASE 


The patient, a 45-year-old woman had a two-month history of 

postprandial epigastric bloating, crampy abdominal pain, nausea, 
and vomiting of ingested food. Despite this, she had maintained 
her weight. Eight years prior to admission, she had undergone a 
total protocolectomy with ileostomy because of a long history of 
ulcerative colitis. Four years before admission, she had undergone 
a total abdominal hysterectomy and bilateral salpingo-oophorecto- 
my for uterine bleeding. She had been in her usual state of good 
health until the occurrence of the aforementioned symptoms. 
. Physical examination showed a thin but well-nourished woman 
who was alert and in no severe distress. Her abdomen was flat and 
nontender with a functioning ileostomy in the right lower 
quadrant. No masses or organomegaly were noted. A succussion 
splash was demonstrable in the left upper quadrant. The remain- 
der of the physical examination was unremarkable. 

Admitting laboratory tests showed the hemoglobin level to be 
12.5 g and the WBC count to be 10,500/cu mm, with a normal 
differential cell count. Screening electrolytes and a 12-factor 
automated blood chemistry analysis were normal. A saline solution 
load test in which 750 ml of saline solution were instilled in the 
stomach showed a 200-ml return after 30 minutes. Upper gastroin- 
testinal examination showed distension of the stomach with 
displacement of the pylorus into the pelvis (Fig. 1). There was 
delayed emptying of the stomach. Esophagogastroscopy showed 
extrinsie compression of the midantrum, resulting in a partial 
gastric obstruction. 
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With Gastric Outlet Obstruction 


Hospital Course 


The patient underwent one week of nasogastric decompression 
and hyperalimentation, after which she underwent laparotomy. 
Exploration showed the startling finding that her ileostomy was 
emanating through the C loop of the duodenum. Further examina- 
tion showed that the entire small bowel had migrated posterior to 
the stomach and herniated through an opening in the gastrohepat- 
ic ligament. The weight of the small bowel and its mesentery 
draped over the stomach had displaced it into the pelvis causing a 
partial outlet obstruction (Fig 2). Surgery consisted of reduction of 
the herniated small bowel and repair of the defect in the gastro- 
hepatic ligament. The postoperative course was uncomplicated. 
She was discharged one week postoperatively on a general diet. 


COMMENT 


Most reported cases of internal hernias result in incar- 
ceration and obstruction of the small bowel. In this case, 
the symptoms were those of gastric outlet obstruction 





Fig 1.—Upper gastrointestinal examination shows noticeable 
distortion and elongation of stomach with pylorus displaced 
inferiorly to level of lumbosacral joint. 


Internal Hernia—Boras et al 


t 
EL 


V2 


| 


Fig 2.—Small bowel beyond ligament of Trietz following course of 
arrow enters retrogastric space and reemerges through opening 
in gastrohepatic ligament. 


rather than small-bowel obstruction. The basic principles 
of dealing with any hernia were applied. The herniated 
viscus was reduced and the hernial defect was obliter- 
ated.** 

Internal hernias have been noted to occur through 
defects in the mesentery of the small bowel, transverse 
colon, or sigmoid colon. Internal hernias have also been 
known to occur with both antecolic and retrocolic gastroje- 
junostomies. This unusual case occurred because of the 
previous removal of the transverse mesocolon. The trans- 
verse colon and its attached mesentery form the inferior 
margin of the lesser sac, closing this space and confining 
the small bowel to the lower part of the abdomen. In the 
absence of the transverse mesocolon, the small bowel has 
free access to the lesser sac and retrogastric space. 

In this patient, the entire small bowel had entered the 
lesser sac, migrated upward between the stomach and 
pancreas, and then re-emerged in the general peritoneal 
cavity through a defect in the gastrohepatic ligament near 
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Fig 3.—Completed hernia resulting in gastric outlet obstruction. 
Note ileostomy loop now emanates from between C loop of 
duodenum (arrow). 


the pylorus. The weight of the small bowel and its mesen- 
tery now draped over the stomach resulted in the inferior 
displacement of the distal stomach. The pylorus was 
displaced from its normal location (level of the first lumbar 
vertebra) to the level of the fifth lumbar vertebra, result- 
ing in a gastric outlet obstruction (Fig 3). At the time of 
the exploration, the gastrohepatic ligament was found to 
be noticeably thinned and resembled a large hernia sac 
with a defect in its center through which the small bowel 
had herniated. 
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Burn Unit Management 


of Toxic Epidermal Necrolysis 


Robert H. Demling, MD; Suellyn Ellerbe, RN; Nicholas J. Lowe, MB, MRCP 


è Toxic epidermal necrolysis is the name given to a group of 
dermatologic disorders characterized by a separation of 
epidermis and dermis with a subsequent skin slough. The 
denuded areas have the appearance of a second-degree burn. 
The complications of infection, negative nitrogen balance, 
severe pain, and emotional instability are identical to those seen 
in the patient with major burns. There are difficulties in patient 
management and advantages in burn unit care. As with the major 
burn, care of the patient with skin loss from toxic epidermal 
necrolysis is extremely complex, requiring the expertise of a 
burn team along with that of the dermatologist. 

(Arch Surg 113:758-759, 1978) 


oxic epidermal necrolysis (TEN) is a dermatologic 

disease that causes a massive skin slough that is due 
to a generalized epidermal separation. This produces 
major management problems for physicians and nurses. 
Complications may develop in patients that may be very 
unfamiliar to those in attendance. Although the primary 
disease state is best managed by the dermatologist, patient 
care is best handled by a burn service. A case of drug- 
induced TEN is presented and discussed. 


REPORT OF A CASE 


A 24-year-old woman was well until a urinary tract infection 
developed, for which she was given sulfamethoxazole. Approxi- 
mately ten days after treatment was begun, a generalized tender 
skin rash developed that progressed to widespread desquamation. 
The oral mucosa and cornea were also involved. The patient was 
considered to have TEN. She was hospitalized and steroid therapy 
for systemic effect was started. Large areas of epidermis 
continued to slough. The denuded areas became colonized with 
Staphylococcus aureus. A staphylococcal septicemia developed, for 
which she was treated with appropriate antibiotics. The patient 
was unable to eat because of oral mucosal involyement and severe 
generalized pain, and was maintained only on intravenous fluids. 
The open areas could not be adequately managed because of her 
extreme discomfort and near psychotic behavior. Twelve days 
after she was hospitalized, she was transferred to the University 
Burn Unit, Madison, Wis. On admission, the patient was noted to 
be frail, extremely anxious, and virtually paralyzed with pain. She 
had substantial orthostatic hypotension and generalized soft 
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tissue edema. Large areas of desquamation were seen on the back, 
chest, buttocks, and legs, involving approximately 30% of body 
surface. These areas had the appearance of a second-degree burn 
that was covered with a purulent exudate (Figure). The “burns” 
and some clinically normal skin areas were extremely painful. 
Pertinent laboratory values included the following: hematocrit, 
30%; WBC, 4,100; serum albumin, 2.1 g/dl. She was immediately 
resuscitated with albumin, fluids, and later, whole blood, after 
which the orthostatic changes disappeared. The burns were then 
actively debrided with the patient under ketamine anesthesia, and 
pigskin was applied to the denuded areas. Immediately after this, 





Left chest and arm show typical appearance of sloughing or 
epidermal necrolysis. Whitish gray exudate is seen overlying 
these areas that look like second-degree burns. 
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the patient was relieved of much pain. With the patient under 
ketamine anesthesia, wound debridement and pigskin application 
was performed for the next four days. After this period, because 
of improved patient cooperation and less pain, narcotics were 
adequate for wound eare. A feeding tube was placed on the day of 
admission and a high-protein, high-caloric solution was infused by 
continuous drip to equal her calculated daily caloric requirement of 
3,400 and protein requirement of 200 g. Vitamin C, zinc, and 
therapeutic multiple vitamins were also added. High-dose vitamin 
À was not given because of its effect on steroid activity. A skin 
biopsy specimen taken to determine the level of epidermal sepa- 
ration showed necrosis of the upper four to five epidermal cell 
layers, with cleavage occurring mainly at the suprabasal 
epidermal layer. These changes were those of drug-induced TEN. 
Results of direet immunofluorescence skin studies with antihuman 
IgG, IgM, IgA, and complement C3 on frozen sections were 
negative. 

The patient's condition rapidly improved and she was able to 
walk without assistance after one week. Two weeks after admis- 
sion, the wounds were healed, her serum albumin level returned to 
3.9 g/dl, and she was able to maintain proper nutrition without 
supplemental tube feeding. She continued to have some visual 
difficulties because of damage to the cornea. Hydrocortisone was 
gradually discontinued with no evidence of new disease. 


COMMENT 


The prognosis of TEN depends on the etiologic factors. 
Most children with staphylococcal-induced TEN will 
recover. Drug-induced TEN, with its deeper plane of 
epidermal cleavage, has a mortality reported at 20%,” the 
major cause of death being infection. Differentiation 
between the two disorders is best made by history and skin 
biopsy specimen. Toxic epidermal necrolysis has been 
associated with other disease states such as irradiation,’ 
graft vs host reactions,’ and fumigants.* Sometimes no 
apparent cause can be determined. The characteristic skin 
tenderness is classic, and the condition has been previously 
called the “scalded skin syndrome." Drug-induced TEN is 
often treated with large doses of corticosteroids for 
systemic effect, but Lyell? said that there is disagreement 
about the absolute need for this treatment. Corticosteroids 
for systemic effect probably should not be used to treat 
staphylococcal-induced TEN when appropriate antibiotics 
are the preferred treatment. 

Generally, patients suffering from this group of disease 
states have been managed solely by a dermatologic or 
general medical service with general nursing care. 
However, as seen in this patient, the problems of infection, 
providing proper nutrition, pain, and emotional instability 
that are due to the loss of epidermis are identical to those 
seen in a patient with major burns. Because these types of 
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problems are managed effectively and routinely by a burn 
service, these patients should be treated in a burn unit. It is 
there that infection is controlled by vigorous wound care. 


This includes active debridement and the use of topical T 


antibiotics or biologic dressings to control surface coloniza- 
tion. To accomplish burn debridement, large doses of 
narcoties are necessary. We have found 4 mg/kg of intra- 
muscular ketamine hydrochloride to be very safe and 
effective in controlling pain. 

The magnitude of the nutritional support necessary to 
control the negative nitrogen balance in the burn victim 
has only recently been appreciated." Several formulas are 
available to estimate caloric needs; we use the Curreri 
formula.’ The minimum caloric intake is caleulated by the 
sum of 25 X weight in kilograms and 40 x percent body 
surface burn. Protein needs are two to four times the body 


weight (kg), depending on existing depletion. Children - 
require more calories and protein than calculated by these - 


formulas because of continued growth needs." It has been 
well demonstráted that intensive nutritional support 
greatly decreases morbidity and mortality of persons with 
burns. 

À second-degree burn that these dermatologic disorders 
may produce is extremely painful, particularly if left 
exposed to air as in the patient described here. simply 
covering the area with a topical antibiotie cream will 
decrease the discomfort. However, large amounts of nar- 
coties will still be necessary. A major advance has been the 
use of biologic dressings.” This includes homograft or 
cadaver skin, heterograft or eurrently, pigskin and most 
recently, amnotie membrane. When the open areas are 
covered, there are not only dramatic decreases in pain, but 
also in caloric and evaporative losses. These tissues also 
have important antibacterial properties,’ the exact mecha- 
nism of which is still undetermined. 

Because of the chronie nature of convalescence from 
burns or major skin loss, tremendous emotional support is 
necessary. Patients can tolerate a considerable amount of 
pain if they understand its cause and the time course of 
recovery. This is well recognized by members of a burn 
service. À psychiatrist is usually assigned to a burn unit to 
help with this support. Once cooperation is lost because of 
excessive pain and fear as in the patient described here, 
recovery is greatly prolonged. 

With current burn care technique, not only survival, but 
patient comfort can be substantially improved. We there- 
fore believe that the combination of the knowledge of the 
dermatologist with the expertise of the burn service is 
necessary to obtain optimal results with TEN. 
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DESCRIPTION Each tablet of PERCOCET®-5 con- 
tains 5mg oxycodone hydrochloride (WARNING: 
May be habit forming), 325 mg acetaminophen 
(APAP). 

INDICATIONS For the relief of moderate to moder- 
ately severe pain. 


CONTRAINDICATIONS Hypersensitivity to oxyco- 
done or acetaminophen. 


WARNINGS Drug Dependence Oxycodone can pro- 
duce drug dependence of the morphine type and, 
therefore, has the potential for being abused. Psy- 
chic dependence, physical dependence and toler- 
ance may develop upon repeated administration of 
PERCOCET®-5, and it should be prescribed and 
administered with the same degree of caution 
appropriate to the use of other oral narcotic-contain- 
ing medications. Like other narcotic-containin 
medications, PERCOCET®-5 is subject to the Federa 
Controlled Substances Act. 


Usage in ambulatory patients Oxycodone may 
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Interaction with other central nervous system 
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PERCOCET®-5 may exhibit an additive CNS depres- 
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Usage in pregnancy Safe use in pregnancy has not 
been established relative to possible adverse effects 
on fetal development. Therefore, PERCOCET®-5 
should not be used in pregnant women unless, in 
the judgment of the physician, the potential benefits 
outweigh the possible hazards. 


Usage in children PERCOCET*-5 should not be 
administered to children. 


PRECAUTIONS Head injury and increased intra- 
cranial pressure The respiratory depressant effects 
of narcotics and their capacity to elevate cerebro- 
spinal fluid pressure may be markedly exaggerated 
in the presence of head injury, other intracranial 
lesions or a pre-existing increase in intracranial 
pressure. Furthermore, narcotics produce adverse 
reactions which may obscure the clinical course of 
patients with head injuries. 


Acute abdominal conditions The administration of 
PERCOCET®-5 or other narcotics may obscure the 
diagnosis or clinical course in patients with acute 
abdominal conditions. 


Special risk patients PERCOCET®-5 should be 
given with caution to certain patients such as the 
elderly or debilitated, and those with severe impair- 
ment of hepatic or renal function, hypothyroidism, 
Addison's disease, and prostatic hypertraphy or 
urethral stricture. 


ADVERSE REACTIONS The most frequently 
observed adverse reactions include light-headed- 
ness, dizziness, sedation, nausea and vomiting. 
These effects seem to be more prominent in ambu- 
latory than in nonambulatory patients, and some of 
these adverse reactions may be alleviated if the 
patient lies down 


Other adverse reactions include euphoria, dys- 
phoria, constipation, skin rash and pruritus. 


DOSAGE AND ADMINISTRATION Dosage should be 
adjusted according to the severity of the pain and 
the response of the patient. It may occasionally be 
necessary to exceed the usual dosage recom- 
mended below in cases of more severe pain or in 
those patients who have become tolerant to the 
analgesic effect of narcotics. PERCOCET®-5 is given 
orally. The usual adult dose is one tablet every 6 
hours as needed for pain. 


DRUG INTERACTIONS The CNS depressant effects 
of PERCOCET®-5 may be additive with that of other 
CNS depressants. See WARNINGS. 
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An Arteriosclerotic Aneurysm of the Hand 


Sherwin Malt, MD 


è A 56-year-old hypertensive man had bilateral arteriosclerotic 
aneurysms of the hand, the aneurysm on the right having 
recently enlarged. Since angiography showed the radial artery of 
the right arm to be the only blood supply to the hand, resection of 
the aneurysm and primary anastomosis of the radial artery were 
performed. The etiology of hand aneurysms and evaluation of 
arterial blood supply are key factors in therapeutic decisions, 
since arteriosclerotic aneurysms may lack sufficient collateral 
blood supply to allow ligation of the artery. 

(Arch Surg 113:762-763, 1978) 


diopathic or arteriosclerotic aneurysms of the hand are 
rare. Most aneurysms of the hand are traumatic and 
follow blunt or penetrating injury to the palm or the 
anatomical snuff box. Thorrens et al' reported two patients 
with arteriosclerotic aneurysms of the hand who demon- 
strated deficient collateral circulation and required aneu- 
rysmectomy and reanastomosis of the artery. Two cases of 
traumatic aneurysms of the ulnar artery in the palm were 
found in a search of the patient records of The Jewish 
Hospital of St Louis and Barnes Hospital for the past 15 
years, but there were no cases of arteriosclerotic aneu- 
rysms of the hand. This report describes a case of bilateral 
arteriosclerotic aneurysms of the hand and the manage- 
ment of this problem. 


REPORT OF A CASE 


A 56-year-old man employed as a maintenance supervisor 
described a mass in the anatomical snuff box of his right hand. 
The mass had been enlarging for three years, with rapid enlarge- 
ment during the past year. He could recall no antecedent blunt 
trauma. He also described an identical mass in his left hand for the 
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same period of time that had not recently enlarged. Both masses 
were asymptomatic. 

The patient’s history was unremarkable except for an appendec- 
tomy and pneumonia during young adulthood. He had taken 
methyldopa for hypertension for four years and denied having 
syphilis. 

Physical examination disclosed a 2-cm pulsatile mass in the 
right anatomical snuff box and a 1.5-em mass in the left (Fig 1). 
Pulsations ceased after inflation of a blood pressure cuff above 
systolic pressure (165/90 mm Hg), but a firm, compressible mass 
remained bilaterally. There were no skin scars. An Allen test was 
not believed to be reliable because of the patient's black pigmen- 
tation and was therefore not performed. 

Angiography of the right arm demonstrated a 2-cm aneurysm of 
the radial artery (Fig 2). The ulnar artery did not continue into the 
palm but terminated gradually in the muscle branches in the 
forearm. The VDRL was nonreactive. 

Because the radial artery was the only demonstrated arterial 
supply to the hand, resection of the aneurysm and primary 
anastomosis of the artery were performed. Postoperative arteri- 
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Fig 2.—Subtraction arteriogram demonstrating radial artery as 
sole blood supply to hand. 


.— ography was not done since the artery distal to the anastomosis 
~ pulsated briskly after removal of the clamps and the hand became 
$ warm. Pathological examination of the specimen demonstrated a 
true aneurysm with all artery layers present and no evidence of 


necrosis or mycotic aneurysm. Multiple mural thrombi were 


| present. 


Except for a small hematoma, the patient's recovery was 
uncomplicated. He moved to another city before surgery could be 
performed on his left hand. 


COMMENT 


True arterial aneurysms of the hand are rare. The only 
two cases found in the recent English literature were those 
described by Thorrens et al in 1966.' Traumatic aneurysms 
of the hand are common; they are actually false aneurysms 
since they do not contain an intima, media, and adventitia, 
but rather a pseudointima lining a fibrous sac. A history of 
penetration of the skin and a resultant scar are the clues to 
the correct diagnosis, although false aneurysms have been 
reported after repeated steroid injections for de Quervain’s 
disease and after multiple arterial punctures for blood gas 
analysis.*° False aneurysms may also result from blunt 
trauma. It is thought that the location of the injury in the 
arterial wall determines whether thrombosis or aneurysm 
occurs. If the intima is disrupted, thrombosis is likely to 


Arch Surg—Vol 113, June 1978 


occur, while media damage alone produces aneurysms. The 
trauma may be a solitary incident, such as jamming a hand 
forcefully in sports,’ or repetitive injury, as associated with 
certain oceupations*' or the use of the hand as a hammer.* 
Theoretical indications for surgery of hand aneurysms are 
distal embolization, pressure necrosis of the nerves, trophic 
changes of the fingers, and rupture of the aneurysm. 
Successful therapy for traumatic aneurysms consists of 


excision of the aneurysm and ligation of the vessel ends, 


since collateral circulation is abundant. There have been no 
reports of gangrene following this mode of treatment. 
Arteriosclerotic aneurysms, because they are associated 
with poor collateral circulation, cannot be operated on in 


this manner. Both cases reported by Thorrens et al and the - 
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patient in this report had angiographic demonstration of _ 


insufficient blood supply from collateral arteries. There- a 


fore, resection of the aneurysm and primary anastomosis | E 


of the radial artery had to be performed. 
It is important to perform a careful preoperative evil: 


EC 
"e, 


ation of blood supply to the hand in any patient in whom | $ | 


“a 


the cause of the aneurysm cannot be definitely attributed E 


to trauma. The Allen test may provide useful information 
as to the value of preoperative angiography. Certainly, 
contrast studies are indicated if collateral cireulation is 


doubtful or if the pulsatile mass cannot be differentiated — 


from an arteriovenous fistula. Fistulae, however, are 
usually found in children and are congenital in origin. 


Gordon Philpott, MD, and Walter F. Ballinger, MD, reviewed the 


manuscript. James Havranek, MA, provided editorial assistance. 
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Localized Tamponade 





of the Right Atrium and Right Ventricle 


Induction of Intracardiac Right-to-Left Shunting After the Use of a Gott Shunt 


D. Craig Miller, MD; Philip E. Oyer, MD; William Ricks, MD: Paul R. Cipriano, MD; Norman E. Shumway, MD 


e After repair of a traumatic tear of the descending aorta, 
using a Gott shunt between the left ventricle and the distal 
descending aorta, a patient was readmitted with profound postu- 
ral cyanosis and dyspnea. Catheterization showed right-to-left 
shunting at the atrial level caused by extrinsic deformation of the 
right atrium and right ventricle. Sternotomy showed selective 
pericardial tamponade on the right side of the heart caused by a 
localized collection of organizing thrombus and old blood. The 
previously unsuspected large patent foramen ovale was closed. 
This complication represents a form of iatrogenic cyanosis 
tardive and is thought to be attributable to the method of 
shunting used during the first operation. Moreover, this compli- 
cation should be easily preventable if the pooled blood and clot 
in the most dependent portion of the pericardial cavity is 
adequately evacuated. 

(Arch Surg 113:764-766, 1978) 


ncreasing numbers of patients with traumatic aortic 
tears are being recognized and referred for corrective 
surgery.” Simultaneously, the controversy regarding the 
optimal manner by which to protect the spinal cord and 
distal viscera from ischemic damage during the period of 
aortic cross-clamping has intensified.” Although no single 
method has eliminated totally the complications of paraple- 
gia and renal failure, the current trend seems to favor the 
simpler approaches.**?-!5 
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REPORT OF A CASE 


A previously healthy 26-year-old man collided with a parked car 
and he suffered a typical deceleration injury. A chest roentgeno- 
gram showed blurring of the arotic knob and aortography showed 
a 4-cm aneurysmal dilation of the descending aorta just distal to 
the left subclavian artery. He was then transferred to our 
institution where thoracotomy exposed a 10-cm false aneurysm. 
Tridodecylmethyl ammonium (TDMAC) heparin (Gott) shunt was 
inserted between the apex of the left ventricle and the distal 
descending aorta. The aorta was opened and the intima was 
observed to be torn almost circumferentially. This damaged 
segment was resected and a 20-mm double velour knitted Dacron 


graft was interposed. The pericardium was left open and chest 


tubes were inserted. The patient's postoperative period was 
unremarkable. 

Two weeks after discharge he returned for follow-up and 
complained only of vague fatigue. Results of physical examination 
and chest roentgenogram at that time were normal. The patient 
returned three days later complaining of very severe progressive 
dyspnea on exertion. He denied any paroxysmal nocturnal dysp- 
nea or orthopnea. Physical examination showed a grossly cyanotic 
young man in acute respiratory distress. The dyspnea and cyano- 
sis seemed to become more accentuated when he was in the 
upright position. Vital signs included regular apical and radial 
pulse rates of 135 beats per minute, blood pressure of 140/80 mm 
Hg (with a paradox of 6 mm Hg), and respirations of 36 per 
minute. Jugular venous distension was noted to 10 cm above the 
midchest level without any associated Kussmaul's sign. Both lung 
fields were clear. The first heart sound was single and the second 
heart sound was not split; no murmurs were audible. The periph- 
eral pulses were all intaet without bruits and there were no 
differential cyanosis. 

An ECG showed nonspecific changes and a chest roentgeno- 
gram was unrevealing. Arterial Po, obtained on room air was 37 
torr, with Paco, of 18 torr. Intubated and on 100% oxygen, the 
patient's Pao, was 56 torr and Paco,, 26 torr. A portable perfusion 
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Fig 1.—Angiocardiogram (frontal view) shortly after injection of 
contrast into inferior vena cava that demonstrates compression of 
right atrium (RA) and right ventricle (RV) by extrinsic mass 
(perimeter outlined by arrows) with shunting of contrast from right 
atrium to left atrium (LA) through atrial septal defect (AO indi- 
cates aorta; IVC, inferior vena cava; LV, left ventricle; PA, 
pulmonary artery). 


lung scan was read as normal. A technically suboptimal portable 
echocardiogram demonstrated no specific abnormalities. 

Catheterization showed a 3.1 liters/min right-to-left shunt at 
the atrial level; systemic flow was 6.0 liters/min. Right atrial 
(a-wave/v-wave/mean) and ventricular (systolic/diastolic/end- 
diastolic) pressures were mildly increased (8/9/7 and 20/0/8 mm 
Hg, respectively). Left atrial pressure was 8/7/6 mm Hg. An 
angiogram showed flow of contrast into the left atrium (Fig 1 and 
2) from the right atrium. There was no tricuspid regurgitation. 

At operation, via median sternotomy, the pericardium was 
noted to be tensely distended. Opening of the pericardium 
released a large pocket of brownish-colored, partial liquefied blood 
clot that was encapsulated by fibrinous adhesions. This mass was 
localized over the entire right atrium and most of the surface of 
the right ventricle. The left atrium and left ventricle were entirely 
free from compression. After decompression of the pericardium, 
the Pao, rose from 54 to 339 torr with the patient on 100% oxygen. 
Cardiopulmonary bypass was instituted, the right atrium opened, 
and a 3 X 1-cm atrial septal defect was closed primarily. The Pao, 
was 444 torr after discontinuation of bypass. Two years postoper- 
atively, the patient was employed full time and had no 
complaints. 


COMMENT 


The avoidance of heparinization for systemic effect 
while directly perfusing the distal viscera during repair of 
traumatic aortic tears has both theoretical and practical 
appeal This method is partieularly relevant when one 
considers that these patients frequently may harbor asso- 
ciated intracranial and abdominal injuries. The TDMAC- 
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Fig 2.—Diagram of angiocardiogram frame illustrates compres- 
sion of right side of heart by loculated pericardial mass (dark 
area) and shunting from right atrium (RA) to left atrium (LA) 
through atrial septal defect (ASD) (IVC indicates inferior vena 
cava; SVC, superior vena cava; RV, right ventricle; PA, pulmonary 
artery; LV, left ventricle; Ao, aorta. Arrows indicate perimeter of 
mass). 


heparin shunt developed by Gott and his associates**'** 
has proved satisfactory in this regard. 

Proximal cannulation for the shunt can be achieved in 
the left subclavian artery, in the ascending aorta, or in the 
apex of the left ventricle. In our opinion, cannulation of the 
ascending aorta through a left thoracotomy incision is 
often diffieult and hazardous due to suboptimal exposure 
and control; therefore, cannulation of the left ventricular 
apex is preferred when technical considerations preclude 
use of the left subclavian artery, as in this case. 

At catheterization, there was no substantial pressure 
differential between the right and left atria and no 
extreme elevation of right ventricular end-diastolie pres- 
sure. Substantial degrees of arterial desaturation in 
patients with atrial septal defects are classically ascribed 
to declines in right ventricular output with right-sided 
pressure increases and reversal of the shunt.’* Such 
changes are most frequently related to the presence of 
pulmonary vascular disease or to a concomitant lesion such 
as pulmonic stenosis; neither of these conditions was 
present in this case. 

Swan and co-workers,? using sensitive dye dilution tech- 
niques, have shown that small degrees of right-to-left 
shunting do occur in patients with atrial septal defect even 
without elevated right ventricular pressures. Winters et 
al? described two patients with normal right-sided pres- 
sures and appreciable right-to-left shunting through an 
atrial septal defect. In both, the anatomic relationship of 


Localized Heart Tamponade—Miller etal 765 





T e 


^ fu Å 
j 


vog ERE pyar te 
f ag ehe. - te > jej ^ cy lé VT Te i Lem TERA eT e^ S e 
Peg er TEENS NUES eee eal | 

; à , ae ad ot NC EAT ` 





the inferior vena cava seemed to direct blood preferentially 


from the inferior vena cava through the atrial septal defect 
into the left atrium. Furthermore, in cases with congenital 
right ventricular hypoplasia, substantial right-to-left 
shunting has been demonstrated to occur in the presence of 
normal right ventricular pressures." Presumably, this is 
due to the decreased compliance of the right ventricle 
leading to increased impedance to right ventricular filling. 
In this patient, an extrinsic mass deformed the right atrial 
and ventricular walls so as to unmask the patent foramen 
ovale and cause profound arterial desaturation. The major 
factor was probably compression of the right ventricular 
cavity leading to a decrease in right ventricular 
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compliance. The postural nature of his cyanosis and dysp- 
nea may have been due to the relative pulmonary oligemia 
mandating little blood flow to the upper lobes while sitting 
or standing. 

This complication of differential tamponade on the right 
side of the heart resulting in substantial right-to-left 
shunting seems to have been due to inadequate evacuation 
of blood and the clot that had collected in the pericardial 
cavity. Therefore, care should be taken to evacuate totally 
this dependent right pericardial space. This simple maneu- 
ver should effectively preclude any recurrence of this 
complication. 
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Transplant Renal Artery Stenosis 


Occurring in Both Recipients 


From a Single Donor 


Geoffrey M. Collins, MB, BS; Kaj Johansen, MD; Joseph Bookstein, MD; Nicholas A. Halasz, MD 


e Stenosis of the renal artery is increasingly being recognized 
as a cause of hypertension and renal failure after kidney trans- 
plantation. To our knowledge, this is the first report of an almost 
simultaneous occurrence of this complication in both recipients 
of kidneys from a single donor. In both cases, surgical correction 
led to improved renal function and amelioration of the hyperten- 
sion. 

(Arch Surg 113:767-769, 1978) 


ecent reviews'? indicate that, to date, some 60 cases of 
posttransplant renal artery stenosis have been 
reported. This communication reports two additional cases, 
distinguished by the faet that the stenosis developed in the 
renal arteries of both kidneys from a single cadaveric 
donor. 


REPORT OF DONOR AND RECIPIENTS 


The donor was a 28-year-old woman who had suffered irreversi- 
ble posttraumatie brain damage. The donor nephrectomy was 
performed under diuretic conditions with minimal warm ischemia, 
and the excised kidneys were preserved by cold flush through the 
renal arteries with Collins's solution and subsequent ice storage. 
Preservation times were 13 hours, 20 minutes in the first recipient 
and nine hours, 23 minutes in the second recipient. The donor and 
both recipients were of blood group O. Results of the lymphocyto- 
toxieity eross match tests were negative, and there was a single 
antigen compatibility in the first case and none in the second. 

RECIPIENT 1.—A 27-year-old woman with a diagnosis of chronic 
renal failure secondary to vesicoureteral reflux began receiving 
dialysis in 1975, underwent splenectomy and bilateral nephrecto- 
my in the same year, and received a cadaveric kidney transplant in 
April 1976. Immunosuppression consisted of azathioprine, 150 mg/ 
day, and a tapering dosage of prednisone beginning at 100 mg/ 
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day. The donor kidney functioned immediately after transplanta- 
tion and reduced the serum creatinine level to 1.4 mg/dl at the 
time of discharge from the hospital on the tenth postoperative 
day. Thereafter, the course was uneventful apart from a mild 
rejection episode at three weeks that responded to treatment with 
methylprednisolone and cyclophosphamide. Preoperative blood 
pressure, which had been 150/90 mm Hg, gradually decreased to 
120/80 mm Hg without the need for medication. 

In late July, however, progressive hypertension developed that 
required increasing doses of methyldopa and diureties for control. 
Deterioration of renal function followed within four weeks, and 
the patient was treated initially by an antirejection regimen that 
included methylprednisolone, cyclophosphamide, and graft irra- 
diation. There was a partial return of the serum creatinine level to 
normal. An intravenous pyelogram was normal. An arteriogram 
(Figure, left) showed a high-grade stenosis near the end-to-end 
anastomosis that reduced the luminal diameter by 75%. Renal 
blood flow, estimated by the spillover technique, was 7 ml/sec.* 
This finding, together with the results of selective magnification 
arteriography, which showed a normal cortical microangiographic 
pattern (Figure, center and right), virtually excluded the possibil- 
ity of rejection as having been responsible for the renal failure.’ 

At operation on Sept 10, 1976, a stenosis was found several 
millimeters beyond the anastomosis. The stenosed segment was 
resected, and circulation was restored by a second end-to-end 
anastomosis. Histological examination showed the stenosis to be 
caused by intimal thickening, with fragmentation of the internal 
elastic lamina. Minimal cellular infiltration was noted on the renal 
biopsy specimen, without deposition of immunoglobulin or comple- 
ment. Fibrin was evident in moderate amounts within the glomer- 
ular and peritubular capillaries. 

Postoperatively, renal function improved immediately. Serum 
creatinine level fell to 1.7 mg/dl, and blood pressure returned to 
normal. Four months postoperatively, the serum creatinine level 
was 1.3 mg/dl and blood pressure was 130/88 mm Hg without 
antihypertensive medication. 

RECIPIENT 2.—A 45-year-old woman began receiving hemodialy- 


-sis in July 1975 after a diagnosis of chronic glomerulonephritis. 


She received the cadaveric kidney transplant in April 1976. 
Postoperative immunosuppression consisted of azathioprine, 150 
mg/day, and a tapering dosage of prednisone, beginning with 120 
mg/day. 
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Case 1. Left, Selective injection into iliac artery at 8 ml/s. Minimal spillback (arrow) into common iliac artery indicates 
renal blood flow is slightly below 8 ml/s. Stenosis is just beyond anastomosis, and narrows the luminal diameter from 8 
to 2 mm. Center, Magnification arteriogram 1 sec after injection. Horizontal linear densities are interlobular arteries 
surrounded by a few opacified glomeruli. Interlobular arteries are slightly more prominent than normal, which suggests 
dilation. Right, Magnification arteriogram 1% seconds after injection. Cortical granularity reflecting glomeruli appears 
normal, virtually excluding rejection as cause of oliguric renal failure. 


The serum creatinine level decreased promptly after transplan- 
tation to 1.8 mg/dl by the fifth postoperative day. Thereafter, the 
patient suffered two moderately severe rejection episodes before 
discharge from the hospital on the 18th postoperative day. Both 
episodes were characterized by an elevated serum creatinine level, 
without a substantial rise in blood pressure. The episodes were 
treated with high doses of methylprednisolone and graft irradia- 
tion, and the second episode was also treated with cyclophospham- 
ide and intravenous heparin. During the next two months, the 
serum creatinine level stabilized at 1.2 to 1.6 mg/dl, and the 
patient did well except for mild fluid retention. Her blood pressure 
during this period ranged from 130/80 to 160/90 mm Hg. The only 
antihypertensive medication given was furosemide (Lasix), 40 
mg/day. In July 1976, a third rejection episode occurred mani- 
fested by hypertension (blood pressure, 210/100 mm Hg), fluid 
retention, graft tenderness, fever, and a rise in serum creatinine 
level to 2.3 mg/dl. This episode also responded to methylpredniso- 
lone and further graft irradiation. However, she remained hyper- 
tensive and methyldopa therapy was started, 1 g/day, with partial 
control. Renal function once again deteriorated at the beginning 
of August, with the serum creatinine level rising to 5 mg/dl. 
Arteriography performed at that time showed a 90% stenosis of 
the renal artery. Blood flow was estimated to be 4.5 ml/sec. The 
cortical mieroangiographic pattern did not suggest rejection. 

An operation was performed in early August in which segmen- 
tal stenosis of the renal artery 5 mm beyond the anastomosis was 
corrected by local resection and reanastomosis. After this proce- 
dure, there was an immediate diuresis and a rapid decrease in the 
serum creatinine level to 2 mg/dl, with normalization of the blood 
pressure. At the time of writing, five months after the correction 
of the stenosis, renal function appeared stable (serum creatinine 
level, 23 mg/dl; blood pressure, 130/82 mm Hg). The current 
medications include azathioprine, 150 mg/day; prednisone, 20 mg/ 
day; furosemide, 80 mg/day; and methyldopa, 1 g/day. 

Histological examination of the arterial specimen and the renal 
biopsy specimen showed that the stenosis was confined to a short 
segment of the donor renal artery and resulted from intimal 
proliferation. There was moderately severe cellular infiltration in 
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the renal biopsy specimen and evidence of deposition of immuno- 
globulins and C3 in the walls of the arterioles. Fibrin was present 
in moderate quantities throughout the renal interstitium. 


COMMENT 


Posttransplant arterial stenosis as a cause of hyperten- 
sion and renal failure has been reported to occur with a 
frequency ranging from 1% to 12%,'**-*" and an average of 
5%.' However, as pointed out by Lacombe,; the true 
incidence would probably be appreciably higher if angiog- 
raphy were performed more frequently or even routinely 
at intervals after transplantation. 

Clinieal recognition of the arterial stenosis may be 
difficult because of its similarity to manifestations of 
rejection.*'^ Immunosuppressive agents may be mistaken- 
ly administered, and although there may be a transient 
response, the kidney may be lost. In fact, it is likely that 
both of our recipients would have lost their kidneys without 


‘the information provided by arteriography. 


In our patients, as well as in others,” renal function 
improved temporarily with the institution of antirejection 
therapy, suggesting that vascular rejection may be an 
important factor in the cause of stenosis. Indeed, intraren- 
al deposition of fibrin occurred in both of our patients, and 
recipient 2 showed intra-arterial deposition of immuno- 
globulin and complement. Further circumstantial evidenee 
in favor of the immune etiology of the stenosis is the 
higher incidence of the condition after transplantation 
from cadaveric rather than living, related donors,’ the fact 
that the majority occur in the donor artery,'*'' and the 
tendency for the stenosis to develop within the first few 
months after transplantation when rejection episodes are 
most prevalent. The concept that renal artery stenosis 
that occurs after renal transplantation may be of immune 
etiology has been suggested in two recent reports.'?'? Less 
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commonly recognized causes for the eai trans- 
plant artery stenosis include intimal damage from perfu- 
sion cannulas, vascular clamps, atheroma, and various 
technical factors.®* 

The unusual feature in our patients was the almost 
simultaneous occurrence of the lesion in both recipients 
from a single donor. In other respects, these two cases were 
rather similar to those reported previously. Although we 
can offer no certain explanation for this event, it seems 

likely that this simultaneous occurrence is an expression of 

the general tendency for paired kidneys from a single 
donor to suffer rejection to a similar degree." 

Transplant arterial stenosis may be suspected when 
hypertension is a dominant characteristic of the posttrans- 
plant status. It should be noted, however, that hyperten- 
sion is present in about one third of transplant recipi- 
ents'*"; it usually is attributable to steroid therapy,’ 
rejection,'*'? recurrence of glomerulonephritis in the trans- 
plant” or the production of renin by the patient’s own 
diseased kidneys.'^ Amelioration of hypertension is to be 
expected after repair of the stenosis, although it was 
possible to completely discontinue antihypertensive medi- 
cation in our first patient only. In our second patient, it 

seemed likely that persistence of some hypertension was 
secondary to the rejection process evident in the renal 
biopsy specimen. 

Deterioration of renal function as a sign of stenosis and 
functional recovery after operation have received little 
prior emphasis.’*""' Renal failure is an infrequent sequel of 
stenosis of native renal arteries, even in the presence of a 
solitary kidney, unless occlusion is present (as one of us 
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noted [J. B.] unpublished data). Its presence in our 
patients, despite relatively good renal blood flow, is still 
unexplained. 

Minor stenosis of the anastomotic site is often visualized 
after renal transplantation (as one of us noted [J. B.], 
unpublished data). Evaluation of the importance of the 
lesion is diffieult. The usual criterion of importance, 
demonstration of collateral flow, is inapplicable because 
potential collateral pathways have been eliminated by 
surgery. Ordinarily, one must depend on the anatomy of 
the transplant stenosis, and only those that appear to be at 
least moderately severe can be considered possibly respon- 
sible for hypertension or dysfunction. To be certain that a 
concomitant rejection process is not responsible, magnifi- 


cation arteriography and the spillover technique for 


measuring blood flow are helpful.’ 

When posttransplant hypertension is readily controlled 
by drugs, and in the absence of deterioration of renal 
function, it is doubtful that the risks of angiography and 
operative correction are justified. However, it must be 


recognized that transplant stenosis can simulate rejection, — 


producing both hypertension and renal failure. Therefore, 
few kidneys should be abandoned to “chronic rejection” 
without prior arteriographic exclusion of severe arterial 


stenosis, particularly within the first few months after 


transplantation. 


Nonproprietary Names and Trademarks of Drugs 


Azathioprine—/muran. 
Methyldopa—Aldomet. 
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Readers are advised that in view of The Copyright Revision Act of 1976, all 
Book Reviews submitted for publication must contain on the transmittal letter 
the following language: "The person(s) undersigned hereby grant the American 
Medical Association permission to publish this Book Review and in addition, 


hereby assigns all copyright ownership therein to the AMA." 


Recent Advances in Gastroenterology, Recent 
Advances Series No. 3, edited by Ian A. D. 
Bouchier, 333 pp, $32.50, Churchill Livingston, 
1976. 


This is a useful, if expensive, book 
that, like its predecessors in the series, 
brings together much useful informa- 
tion in one slim volume. The 12 
sections range from yet another 


review of the physiology of the 


gastroesophageal junction, (a topic 
that must rival in popularity the high 
fiber diets and reviews of which would 
benefit from a five-year moratorium) 
through such less commonly reviewed 
topics as the use and abuse of laxa- 
tives, connective tissue disorders af- 
fecting the gastrointestinal tract, and 
liver disease in infants and children. 
There is no unifying concept through- 
out the book, beyond the editor’s aim 
of picking fields of 
growth” to refresh the “modern 
gastroenterologist,” a  tautologous 
classification that presumably in- 
cludes the general surgeons who, more 
and more, are running with the 
gastroenterologists anyway. 

The merit of this book is simply that 
it brings together in a handily porta- 
ble volume information that is also 
available elsewhere, but in much more 
scattered form. At $32.50, however, 
even the endoscopist might decide 
that a few hours in the library will 
give him equal information. For 
example, Peter B. Cotton, surely the 
Vasco da Gama of endoscopic pilgri- 
mages, contributes a first-rate 21- 
page review of the current state of 
endoscopic cannulation of the papilla 
of Vater from the clinical and 
research aspects. You get much the 
same review, somewhat altered and 
contracted, however, in Gut 18:316- 
341, 1977, rather more cheaply. 

Obviously, the dilemma of any such 
series lies in how to put together, in 
hard-cover form, information to sell at 
a high price. Certainly, a few hours 
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“particular . 


with this book will give more useful 
information at a much cheaper cost 
than a trip to a “clinical congress” or 
to a “postgraduate seminar,” but then 
you have to do without the swimming 
pool or the trip. The busy physician 
who has not kept up with what is 
going on, or who does not have easy 
access to a modern hospital library, 
will find out much that is useful here 
about the current status of many prac- 
tical areas of gastrointestinal disor- 
ders. The inevitable lapse between 
writing and publication, however, 
means that there are no references 
after 1975 and, consequently, no 
discussion in the chapter on extrahe- 
patic biliary atresia, for example, of 
ultrasonography. 

In summary, then, if you have not 
kept up with the literature or have 
returned from a stint in a prison 
camp, or if you are a student who 
comes to these matters anew, then 
the 12 reviews in this volume will be 
just what you want. Even if you have 
kept up to date, a quick review of the 
chapters will reassure you, as they did 
me, that all is well and getting better 
and better in digestive disorders. 

HowarpD M. Spiro, MD 
New Haven, Conn 


Scoliosis, ed 2, by J. I. P. James, $35, 348 pp, 
New York, Churchill-Livingston, 1976. 

The author indicates that since the 
first edition of this book nine years 
ago there has been a considerable 
amount written on scoliosis and some 
important new developments in treat- 
ment. His stated objective is to 
include this new information and 
present it in a style that is clear and 
not confusing or obscure. The author 
has done this; and for someone inter- 
ested in a basic, clearly presented 
overview of scoliosis, this book serves 
that purpose very well. 

Chapter I is entitled "Introduction, 
Classification and Terminology." This 


is a very basic chapter that uses a 
straightforward manner to describe 
for the reader the proper way to 
define, measure, and evaluate the 
various scoliotic curves. Chapter II is 
labeled "Anatomy and Pathology." 
Both this and the preceding chapter 
have a few statements that are only 
modestly justified and not docu- 
mented. An example is on page 14. 
There is a statement assuming that 
the weight of the trunk is almost 
negligible in the thoracic region. The 
weight of evidence suggests that this 
may not be the case. The references in 
this chapter are somewhat sparse 
considering the volume of the litera- 
ture. 

Chapter III, “Diagnosis and Man- 
agement,” constitutes a good, basic, 
clinical review of scoliosis, with some 
neat suggestions for picking up some 
of the unusual etiologies of scoliosis. 
The outline and recommendations for 
follow-up and nonoperative manage- 
ment are also well presented here in a 
straightforward and clear manner. 

In chapter IV, “Postural Compensa- 
tory and Other Non-Structural Scoli- 
oses,” the author describes all of the 
basic characteristics of structural and 
nonstructural curves and gives some 
cogent information about the impor- 
tance of the clinical examination in 
arriving at their determination. 

In the fifth chapter, “Idiopathic 
Scoliosis,” there is a detailed descrip- 
tion of the clinical appearance of the 
various types of idiopathic curves. 
There’s an excellent discussion of the 
clinical characteristics and behavior of 
the various types of idiopathic curves 
and their all-important prognostic 
considerations. In this particular 
chapter and others, the author’s vast 
clinical experience and observations 
come through in a valuable rendering 
of the subject matter. 

Chapter VI is entitled “Infantile 
Idiopathic Scoliosis.” This is the topic 


Books 





on which the author has written more 
than most. It contains a number of 
appropriate and convincing roentgen- 
ographic illustrations and presents 
some of the unusua! aspects of this 
particular disease. This chapter is 
probably unsurpassed as a summary 
of clinical knowledge of idiopathic 
scoliosis. There are several convincing 
examples of spontaneous resolution of 
infantile idiopathic scoliosis. 

In chapter VII, "Paralitie Scoliosis 
(Post Poliomyelitis)," there is a good, 
detailed, basic clinical review of this 
topic with some well-presented and 
illustrated descriptions of the defor- 
mity in paralitic scoliosis. This chapter 
includes a fair amount of the author's 
own theories about the mechanism of 
paralitic scoliosis which are well 
espoused and supported. He describes 
some useful signs that may be helpful 
in making prognoses about a partic- 
ular curve pattern. 

Chapter VIII deals with the topic of 
“Congenital Scoliosis” and includes a 
table that provides a reasonable and 
well-organized classification of the 
various types of congenital scoliosis. 
There are a number of representative 
diagrams and roentgenographic ex- 
amples of some of the different types 
of congenital scoliosis. This chapter 
thoroughly and effectively summa- 
rizes a good deal of information on a 
rather complex group of scoliotic 
deformities. 

Chapter IX, “Kyphoscoliosis,” like 
previous ones provides a very 
thorough and effective description of 
the condition as a group of diseases 
and also discusses cogent considera- 
tions about the disease in the indi- 
vidual patient. 

Chapter X, “Scoliosis of Other 
Etiologies," is the inevitable other 
chapter. Here there's a listing and 
brief discussion of all of the various 
diseases that may have an associated 
scoliosis. It includes some excellent, 
dramatic, and well-selected photo- 
graphs of patients and x-ray films 
that demonstrate a number of these 
different conditions. 

Chapter XI is about etiology from 
the point of view of experimental 
scoliosis. In this chapter the experi- 
mental and clinical etiologic consider- 
ations of scoliosis are well integrated. 
There is a lack of attention to mechan- 
ical hypotheses and considerations in 
this chapter. Actually, there is very 
little of any such considerations any- 
where in the book. 


Chapter XII is called "The Inheri- - 
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tance of Scoliosis.” Written by Ruth 
Winne-Davis, probably the world au- 
thority on this particular topic, the 
chapter is especially useful in that it 
contains statistical and epidemiologic 
data that can be very useful in genetic 
counseling to patients with a child 
with scoliosis or who have a family 
history of scoliosis. However, it's 
useful to keep in mind that the epide- 
miology of this disease is quite 
different in different parts of the 
world. 

Chapter XIII, "Conservative Meth- 
ods of Treatment," includes the usual 
teaching about the use of the Milwau- 
kee Brace. However, in addition, the 
author brings out his own views which 
include the use of the brace without 
employing the side pads to apply hori- 
zontal forces to the spine, as well as its 
use without an exercise program. 

Neither of these concepts, especially 
the former, are biomechanically sound 
and most experienced physicians deal- 
ing with scoliosis would strongly 
disagree with this bastardized use of 
the Milwaukee Brace. Although it is 
conceivable that the author could 
prove to be right about these recom- 
mendations in the future, the over- 
whelming preponderance of current 
knowledge goes against these recom- 
mendations. 

Chapter XIV, “Correction and Fu- 
sion,” includes a thorough discussion 
of the indications for fusion. There is 
a table that organizes this material 
describing the most likely treatment 
that will be best for a variety of 
different types of curves. There is 
good advice with emphasis on having 
the surgeon assure himself that he’s 
fusing the entire structural curve. 
There is an excellent discussion and 
review of the literature pseudoar- 
throsis rates with different surgeons 
and techniques. 

Chapter XV,"Instrumentation and 
Other Surgical Procedures," contains 
a good, brief explanation of the 
various types of instrumentation. The 
author's suggestion of routine re- 
vision of the fusion at five to six 
months is auspiciously not highly 
emphasized. This is a practice that 


would be rarely recommended by sco- 


liosis surgeons, as in the opinion of 
most, it is not necessary. 

There is an adequate discussion of 
the various precautions to take to 
avoid neurological, renal, and gas- 
trointestinal complications during the 
surgical management of scoliotic pa- 
tients. In this reviewer’s copy of the 


book, pages 321-324 were missing. 
This omission, which is hopefully 
unique to this particular copy of the 
book, leaves out part of the descrip- 
tion of the surgical use of the halo and 
the Dwyer instrumentation. 

Chapter XVI is written by Phillip 
Zorab who has been actively inter- 
ested and who has done a considerable 
amount of clinical research on the 
cardiopulmonary aspects of scoliosis. 
This chapter presents the important 
clinical considerations in the evalua- 
tion and management of the cardio- 
pulmonary considerations as regards 
scoliosis. 

In general, this book provides a very 
good basic text on scoliosis. Its strong 
points are the frequency of lucid, 
solid, clinical descriptions of the vari- 
ous clinical problems, both the com- 
mon and the uncommon ones. The 
illustrations are especially good. The 
x-ray films are of a high quality and 
they are neatly and informatively 
marked. There are a number of excel- 
lent well-reproduced photographs of 
carefully selected patients, which are 
always appropriately and oftentimes 
dramatically indicative of the points 
that are to be exemplified. This 
reviewer thinks that it is a very good 
and worthwhile book for anyone who 
is interested in the evaluation and 
management of patients with scolio- 
sis. 

AUGUSTUS A. WHITE III, MD 
New Haven, Conn 


Congenital Deformities of the Chest Wall and 
Their Operative Correction, by Mark M Ravitch, 
MD, pp 306, Philadelphia, WB Saunders Co, 
1977. 

Even a cursory reading of this 
excellent monograph makes it abun- 
dantly clear that, after 30 years of 
clinieal experience the management 
of several hundred patients with 
various chest wall deformities as seen 
in five major medical centers, Dr 
Ravitch speaks with authority and has 
established himself as a pioneer and 
major contributor in this special field. 
A more detailed study of his text 
reinforces this opinion and further- 
more demonstrates that the historical 
background of the abnormalities un- 
der consideration has been investi- 
gated with painstaking thoroughness 
and a passion for accurate detail. In 
many of the very numerous articles 
cited, a considerable portion of the 
original text has been excerpted, 
translated where it was necessary, 
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and quoted extensively, which may 


Er. discourage the impatient reader with 





limited time while appealing to others 


with more reflective temperaments. 
However, each topic is neatly summa- 
rized at the conclusion of the appro- 
priate section or chapter for easy 
reference and rapid review. 

Of the 308 pages that compose this 


book, approximately one half is actual 


textual, tabular, or indexical material 
while the remainder is a profusion of 
beautifully reproduced photographs of 
patients taken preoperatively and 
postoperatively, facsimiles of pages in 
historically important articles, and 
artists' detailed drawings of operative 
procedures, some from prior publica- 
tions by the author. The quality of the 
drawings, so skillfully executed by 
Leon Schlossberg, is superb and a 
great credit to the school of medical 
illustration founded at Johns Hopkins 
by Max Broedel. 

The first section of this monograph 
deals with sternal cleft and related 
abnormalities such as ectopia cordis 
and diverticulum of the ventricle. Five 
pages are devoted to the embryology 
of the chest wall structures and theo- 
ries regarding pathogenesis. The sec- 
ond chapter, by far the largest one, 
considers pectus excavatum and the 
third chapter discusses pectus carina- 
tum. The fourth chapter deals with 
Poland's syndrome (the absence of 
portions of the pectoralis major and 
minor muscles sometimes associated 
with eostal defects and deformities in 
the ipsilateral upper extremity). The 
topies of the final two chapters are 
those rib anomalies that may occur in 
association with generalized skeletal 
malformations and bizarre or unclas- 
sified lesions. 

The presenting clinical pictures of 
the various congenital thoracic wall 
abnormalities, theories regarding 
their pathogenesis, and methods of 
treatment are all well described. 
There are frequent quotations from 
the original articles, as already men- 
tioned, with incisive comments by Dr 
Ravitch relating thereto. The latter 
surgeon’s currently recommended cor- 
rective procedures are presented step- 
by-step. 

The author’s approach to his topics 
is critical but fair, his style of writing 
is literate, lucid, and at times even 
charming, as seen in the impressively 
researched chapter 4 on Poland’s 
syndrome. If there is to be any criti- 
cism leveled at this scholarly mono- 
graph it would be that of a little 
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redundancy, which is undoubtedly 
caused by the writer's desire to accord 
recognition and adequate individual 
consideration to the many past work- 
ers in this specialized field, a field in 
which Dr Ravitch has pioneered with 
some major contributions. Perhaps 
some of the space devoted to rather 
repetitive patient photography could 
have been used in other ways, for 
example, an expanded treatment of 
the functional anatomy and the physi- 
ology of the normal as well as 
abnormal chest wall. 

One can confidently predict that the 
excellent monograph by Dr Ravitch 
will gain a large and international 
readership and will remain for years 
to come the definitive work dealing 
with the aberrations that occasionally 
occur in the development of the 
embryonal thoracic cage. 

GusTAF E. LiNpskoc, MD 
New Haven, Conn 


Cancer Management, by Walter Lawrence, Jr, 
MD, and Jose J. Terz, MD, 566 pp, New York, 
Grune & Stratton Inc, 1977. 

The authors provide a succinct 
objective for this volume, an objective 
to meet a need widely desirable. The 
need is for a "brief practical book on 
the management of patients with 
cancer." They have not attempted to 
review all the issues exhaustively but 
have addressed their work to an 
audience of the "general physician, 
the general surgeon, or the postgrad- 
uate trainee in the various special- 
ties." The book has to be reviewed on 
how well it has addressed the objec- 
tive and the audiences. 

As far as being a brief practical 
book on management, it does that 
rather well. The material is presented 
in 16 chapters three of which cover the 
general principles of  nonsurgical 
treatment, ie, chemotherapy, immu- 
notherapy, and radiation therapy. Ten 
chapters cover cancers of major organ 
sites. Neoplasms of the CNS and 
leukemia are not covered. One chapter 
addresses the problems of the ad- 
vanced cancer patient. That this chap- 
ter should exist is an encouraging 
trend to see in the writings of 
surgeons. All cancers cannot be con- 
trolled by extant technology and the 
audiences addressed by this book need 
to be mindful of this fact. When faced 
with cancer no longer amenable to 
eure, the real physician's obligation 
just begins. His or her ability to relate 
to the complex psychological, social, 





and economie stresses created by pre- 
lethal cancers will test his mettle to 
the fullest. Those unable or unpre- 
pared to cope with this stress, do in 
fact abandon patients and family 
when needed most as the authors' note 
can occur. l 

Each of the chapters has a good but 
not exhaustive bibliography for fur- 
ther reading about the technical detail 
of many procedures. In fact the book 
only lightly touches many complex 
technical details of both surgical and 
nonsurgical management thus re- 
stricting its value mainly to their 
stated audience of generalists and 
trainees. 

I find it disappointing that there is 
no chapter on the rehabilitation of the 
cancer patient provided for these 
audiences. By not being comprehen- 
sive there are several areas in which 
major differences in opinion regard- 
ing management might exist as, for 
example, in the handling of per- 
forated colonal cancers. 

For the generalist, their chapter on 
concepts stresses that the future 
progress of cancer control lies in 
prevention. For the generalist to 
discharge his obligations in the field 
of prevention and detection, I find it 
disappointing that the book contains 
little on the principles of cancer epide- 
miology, treatment evaluation, post- 
treatment follow-up, health education, 
and carcinogenesis. 

The general surgeon and specialist 
surgical trainee should also be pro- 
vided more information on the impact 
that blood dyscrasia, chemotherapy, 
and radiation changes may have on 
surgical techniques and wound heal- 
ing. 

Since this is a first edition, the 
authors have set a framework for 
future growth to a more comprehen- 
sive volume. Future editions should 
address these broader needs of the 
audiences. To do it all the first time is 
a mammoth undertaking which ex- 
plains why so few attempts have been 
made to provide a really comprehen- 
sive volume on cancer management 
and the diverse spectrum of knowl- 
edge and technology this field truly 
requires. The authors are to be 
commended for the quality of their 
effort and they should be encouraged 
by their readers to expand it into a 
more comprehensive but yet succinct 
text in future editions. 


JOHN S. SPRATT, JR, MD 
Louisville 
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— tolerance. Propoxyphene will only partially suppress 

.. the withdrawal syndrome in individuals physically de- 

a . pendent on morphine or other narcotics. The abuse 

3 P liability of propoxyphene is qualitatively similar to that 

of codeine although quantitatively less, and propoxy- 

v er P . phene should be prescribed with the same degree 

. of caution appropriate to the use of codeine. 

» 2 Usage in Ambulatory Patients —Propoxyphene may 
-impair the mental and/or physical abilities required 
«for the performance of potentially hazardous tasks, 
. such as driving a car or operating machinery. The 
. patient should be cautioned accordingly. 

- Usage in Pregnancy — Safe use in pregnancy has not 
| been established relative to possible adverse effects 
E on fetal development. Instances of withdrawal symp- 
p . toms in the neonate have been reported following 

‘usage during pregnancy. Therefore, propoxyphene 
P. should not be used in pregnant women unless, in the 
_ judgment of the physician, the potential benefits out- 

AW | wein the poe pn een ah 
UM ge in Children — Propoxyphene is not recom- 
M D mended for use in children, because documented 

. . Clinical experience has been insufficient to establish 

-— safety and a suitable dosage regimen in the pediatric 

J —. age group. 
= Precautions: Confusion, anxiety, and tremors have 
. .- been reported in a few patients receiving propoxy- 
A. . phene concomitantly with orphenadrine. The central- 
nervous-system depressant effect of propoxyphene 
^. may be additive with that of other C.N.S. depres- 
—.... sants, including alcohol. 

s: . Adverse Reactions: The most frequent adverse re- 

v actions are dizziness, sedation, nausea, and vomiting. 
b . These effects seem to be more prominent in ambula- 

11 Y. tory than in nonambulatory patients, and some of 

_ these adverse reactions may be alleviated if the 
_ patient lies down. 

E. = Other adverse reactions include constipation, 
—. . abdominal pain, skin rashes, lightheadedness, head- 

» .. ache, weakness, euphoria, dysphoria, and minor visual 
; disturbances. 

The chronic ingestion of propoxyphene in doses 
exceeding 800 mg per day has caused toxic psy- 
choses and convulsions. 

Cases of liver dysfunction have been reported. 


. Administration and Dosage: A narcotic prescription 
. is not required. 

These products are given orally. The usual dose is 
. 100 mg propoxyphene napsylate and 650 mg aceta- 
. minophen every four hours as needed for pain. 


[0817774] 
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: 
k -Additional information available to the profession 
on request from Eli Lilly and Company, 

E: ] Indianapolis, Indiana 46206. 

i 


A Lilly Eli Lilly and Company, Inc. 


Carolina, Puerto Rico 00630 
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Calendar of Events 


1978 


June 


American Society of Colon and Rectal Sur- 
geons, Town & Country Hotel, San Diego, 
June 11-15. Contact: Ms H. Gibson, 320 W 
Lafayette, Detroit, MI 48226. 

International Cardiovascular Society, Los An- 
geles, June 23-24. Sec: William J. Fry, MD, 
5323 Harry Hines Blvd, Dallas, TX 75235. 

Society for Vascular Surgery, Los Angeles, June 
22-23. Sec: Russell M. Nelson, 325 Eighth Ave, 
Salt Lake City, UT 84103. 

American Medical Association Annual Meeting, 
St Louis, June 17-22. 

Fifth International Congress on Burn Injuries, 
Stockholm, June 18-23. Contact: RESO, Klara 
Norra Kyrkogatan 31, S-105, 24 Stockholm, 
Sweden. 

American Orthopedic Association, Hot Springs, 
Ark, June 26-29. Contact: Richard E. King, 
Secretary, 430 N Michigan Ave, Chicago, IL 
60611. 


July 


Xil! World Congress on Diseases of the Chest, 
Kyoto, Japan, July 2-7. Contact: Alfred Soffer, 
MD, Executive Director, American College of 
Chest Physicians, 911 Busse Hwy, Park Ridge, 
IL 60068. 
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September 


European-American Symposium on Venous 
Diseases, Zurich, Switzerland, Sept 4-8. Con- 
tact: Miss Vivian Delaney, Group Sales Depart- 
ment, American Express Co, 65 Broadway, 
New York, NY 10006. 


October 


Clinical Orthopedic Society, Detroit, Oct 4-6. 
Sec-Treas: E. W. Johnson, Jr, MD, 200 First St, 
Rochester, MN 55901. 

Fifth International Congress of International 
Microsurgical Society, Beethoven-Hall, Bonn 
Germany, Oct 4-7. Congress Secretariat: Dr A. 
Holst, Chirugische Universitatsklinik, 5300 
Bonn-Venusberg, Germany. 

American Urological Association, Oct 15-18, 
White Sulphur Springs, WVa. Contact: AUA, 
55 N Maple Ave, PO Box 643, Ridgewood, NJ 
07451. 

Congress of Neurological Surgeons Annual 
Meeting, Oct 16-20, Washington, DC. Contact: 
D. L. Kelly, MD, Bowman Gray School of 
Medicine, Winston-Salem, NC 27103. 

American College of Surgeons Clinical Con- 
gress, San Francisco, Oct 16-20. Contact: 
Edwin W. Gerish, MD, ACS Office, 55 E Erie St, 
Chicago, IL 60611. 

American Society of Anesthesiologists Annual 
Meeting, Chicago, Oct 21-25. Contact: F. W. 


News and Announcements 


News and Announcements: The Edi- 
tor will be pleased to receive for publi- 
cation brief notices of meetings, semi- 
nars, or symposia which are of inter- 
est to the readers of the Archives. News 
items of appointments, promotions 
and developments in the field of 
surgery and related disciplines are 
invited. 


New Appointments.— Walter J. Po- 
ries, MD, has been named chairman of 
the Department of Surgery at East 
Carolina University, Greenville, NC. 

William Drucker, MD, is now chair- 
man of the Department of Surgery at 
the University of Rochester School of 
Medicine, Rochester, NY. 

Dr Charles K. McSherry has been 
appointed director of surgery at Beth 
Israel Medical Center in New York 
City. 


Arch Surg—Vol 113, June 1978 


Dr Kirk K. Kazarian is chief of 
surgery at Stamford Hospital in 
Stamford, Conn. 

Dr Frank W. Masters has been 
named chairman of the Department 
of Surgery at the University of 
Kansas School of Medicine-Wichita. 


Breast Cancer Study.- The National 
Surgical Adjuvant Breast Project 
(NSABP) trial of total mastectomy vs 
segmental mastectomy vs segmental 
mastectomy with radiotherapy (all 
procedures include axillary dissection) 
for stage 1 and 2 breast cancer has 
now accrued approximately 100 pa- 
tients. This study represents an 
attempt to define the extent of 
surgery needed to control the early 
stages of this disease. The cosmetic 
results after less-than-radical proce- 


FEVATS Nut pU er 


Connell, Admin Asst, ASA, 515 Busse Hwy, 
Park Ridge, IL 60068. 

American College of Chest Physicians Annual 
Meeting, Washington, DC, Oct 28-Nov 1. 
Contact: ACCP, PO Box 93725, Chicago, IL 
60670. 


November 


American Society of Plastic and Reconstructive 
Surgeons, Diplomat Hotel, Hollywood, Fla, 
Nov 5-10. 

Western Surgical Association, Phoenix, Nov 12- 
15. Sec: Paul E. Hodgson, MD, University of 
Nebraska Medical Center, Omaha, NE 68105. 

Association for Academic Surgery, Bond Court 
Hotel, Cleveland, Nov 12-15. Sec-Treas: E. M. 
Copeland Ill, MD, University of Texas Medical 
School, Houston, TX 77030. 


December 


American Medical Association Winter Scientific 
Meeting, Las Vegas, Dec 7-10. 


1979 
January 


Southern California Chapter, American College 
of Surgeons, Marriott Hotel, Newport Beach, 
Calif, Jan 19-21. Sec Leon Morgenstern, MD, 
8700 Beverly Blvd, Los Angeles, CA 90048. 


dures have been very satisfactory. 

Nevertheless, before physicians ac- 
cept these more conservative proce- 
dures, disease-free survival must first 
be carefully assessed through studies 
such as these to avoid exposing 
patients to what might turn out to be 
less-than-optimal treatment. Fortu- 
nately, impartial presentation to the 
patients of the concept of randomiza- 
tion to one of several surgical alterna- 
tives has improved the acceptability 
of the assignment procedure. The 
cancer therapy evaluation program of 
the Division of Cancer Treatment 
invites the cooperation of physicians 
in referring patients with these 
stages of breast cancer to institutions 
that are participating in the NSABP 
study. For further details contact the 
NSABP Office, 914 Scaife Hall, Pitts- 
burgh, PA 15261, telephone (412) 624- 
2611. 


Calendar/News 777 





SM uh 


1 i 
T us m 


Vs 


ur EU. or E re Pr e ERR Se AES RE 
- x "-—Po- C SA? erm ™ y 


-O 0 


E " A 
Zum qa MS TAT Li E 


. 
JI tr 


ES. 4 
= 


at 


"c 


TIT 


m. e, SES 
mU TUNE 
M = ae 


NES 


- 





A A LES 
A NL. wu 4 Suo. S 


ME ENS 
QT 


Sat Ser r SN 


yora dur P IDEE 
a ra d 


.. Correspondence and Brief Communications 


mE rm Nm Ak RT em rom (NS "S ERAS IA s FSET ee ee T PR ESSENCE EROR T SAIL er dg n Aa a RUNG 
aM a a OSEE PERS i Cus le SE YU RODENTIA qur gom t com Pp n noon Te Tamam 
" fot vA , « " it co "A, a A Y X à ° <7 ^ re P E ‘ " "^ n M a - E , Á 
iian. > - EN dg REDEN e . - J : I 


The Editor will be pleased to receive letters that pertain to material published in 
the ARCHIVES and brief communications concerning other matters of interest to 
its readers. Such contributions should be 250 words or less, typewritten, double- 
spaced. No more than two references are permitted and illustrations or tables 
are accepted only when essential to the message. Readers are advised that in 
view of The Copyright Revision Act of 1976, all material submitted for 
publication must contain on the transmittal letter the following language: "The 
person(s) undersigned hereby transfers, assigns, or otherwise conveys all 
copyright ownership to the AMA in the event that such work is published by the 


AMA.” 


Obstructive Jaundice and 
Perinephric Abscess 


Only four cases of obstructive jaun- 
dice secondary to varying renal prob- 
lems have been recorded.’ A fifth case, 
due to perinephrie and periureteral 
abscess, is reported here. 


Report of a Case.—A 79-year-old woman 
had been admitted eight months previously 
with contusion of the abdominal wall. 
Roentgenographie studies fortuitously in- 
cluded an intravenous pyelogram inter- 
preted normal. Readmission in July 1973 
was for right upper quadrant and shoulder 
pain of several weeks' duration. Her urine 
had been dark and the stools light. There 
was no prior history of icterus despite food 
intolerances. Temperature was 38.9? C; 
heart rate, 120 beats per minute. The 
patient was grossly icteric, and the total 
bilirubin level was 10.1 mg/dl. The SGOT, 
SGPT, alkaline phosphatase, and WBC 
values were elevated. There was tender- 
ness in the right upper quadrant. Upper 
gastrointestinal series showed "air-bubble- 
like densities" in the right upper quadrant, 
interpreted as probable subdiaphragmatic 
or hepatic abscess. 

The patient's condition improved with 
intravenous fluids and antibiotics. On the 
fourth day, the abdomen was explored 
through a right upper quadrant incision. 
The liver and gallbladder were unremark- 
able, but there was a large retroperitoneal 
mass surrounded by friable necrotic tissue 
and adherent bowel. This was the right 
kidney, and it was shelled out from its 
necrotic capsule. Nephrectomy and conva- 
lescence were uneventful. Clostridium per- 
fringens and Bacteroides fragilis were 
eultured. The pathological diagnosis was 
periureteral and perinephric abscess. The 
patient is currently well. 


Comment.—Obstructive jaundice 
due to renal pathology is rare. 
V. S. FALK, MD 
Edgerton, Wis 


1. Sannella NA, Stanton RH, Langevin E Jr: 
Obstructive jaundiee and renal masses. Arch 
Surg 111:585-586, 1976. 
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On Nitrous Oxide 


Malfunction of any nitrous oxide, or 
nitrous oxide/oxygen, delivery system 
can lead to harm or death of the 
patient. The magnitude of the prob- 
lem is not known, since reporting in 
the medical literature is spotty at 
best, and reporting in the lay press is 
attended by much fanfare. Neverthe- 
less, there exists a problem and it 
would appear reasonable to question 
whether nitrous oxide has so much to 
offer that such deaths as will occur 
can be accepted as a "justifiable over- 
head." 

Technically, nitrous oxide is not an 
anesthetic agent but rather an 
analgesic; were one to opt for a purist 
approach, he would be hard pressed in 
justifying the use of a "nonanesthet- 
ic” agent where the primary objective 
is a condition of “anesthesia.” Prag- 
matically, the physical properties of 
nitrous oxide are such that significant 
physiologic disturbances may occur at 
the time its administration is discon- 
tinued (“diffusion hypoxia’’), while at 
the time of induction lesser distur- 
bances are caused by a “second gas” 
effect. Throughout any procedure the 
gas accumulates and becomes en- 
trapped under pressure, on occasion 
with disastrous results, in natural 
body cavities such as the lumen of the 
bowels or the cerebral ventricles, or in 
the cuff of the endotracheal tube, 
sometimes causing tracheal necrosis. 
Finally, and quite apart from the 
previous technical considerations, the 
ultimate issue is that because of its 
mode of administration and the con- 
centration in which it is administered, 
in the event of instrument failure or 
malfunction, death of the patient is 
likely. 

Considering the patient/anesthe- 
tist interface system, one should 


consider that instrument failure or 
malfunction may occur at the delivery 
end as well as at the exhaust (“scay- 
enging") end of the system. While 
fail-safe features have been advo- 
cated and used at both ends of the 
system, they have also failed, again 
with catastrophic outcomes. A "fail- 
safe-on-a-fail-safe” approach has 
been advocated, but as long as fail- 
safes and fail-safes-on-fail-safes re- 
main instruments, then they will also 
fail. We are all aware of Murphy’s law, 
to wit, “if anything can go wrong then 
it will go wrong,” but that law should 
be amended to read, “if anything can 
go wrong it will go wrong sooner than 
you think.” Thus, instrument failure 
or malfunction is unavoidable, and 
again the ultimate issue is whether or 
not the use of nitrous oxide has so 
much to offer that such deaths as will 
occur can be accepted as a justifiable 
overhead. 

The point to be made is that nitrous 
oxide is neither necessary nor essen- 
tial. Rather, its use should be justified 
in each and every case by a before- 
the-fact review of the patient’s needs, 
and after due consideration of the 
procedure at hand. It is my opinion, on 
the basis of 12 years’ experience, that 
nitrous oxide is never needed; I have 
not found it necessary even once 
during that period of time. In fact, all 
of the anesthesia delivery systems 
that I design and use are built in such 
a way that it is not even possible to 
deliver nitrous oxide. 

In conclusion, one should always 
think of nitrous oxide as a drug whose 
administration must be first justified 
by a need, whose effects should be 
carefully monitored during adminis- 
tration, and whose side effects may 
well include the death of the patient. 

ANTONIO BoBA, MD 
Bakersfield, Calif 


Correspondence and Brief Communications 


Femoropopliteal Vein Bypass: The 
Problem Proximal Anastomosis 


Excessive proliferation and separa- 
tion of the intima in the common 
femoral artery mitigates against the 
successful performance of the prox- 
imal anastomosis in the operation of 
femoropopliteal vein bypass. The 
rigidity of the atherosclerotic mate- 
rial renders the artery inflexible and 
prevents adequate dilation of the 
arteriotomy after completion of the 
vein anastomosis. Full thickness su- 
tures passing through the arterial wall 
drag the cut margin of the vein level 
with the intima. With the vein lying 
parallel to the artery these two factors 
combine to produce a kink at the heel 
of the anastomosis that might have 
hemodynamic significance (Fig 1, A 
and B). 

A number of technical maneuvers 
have been suggested to overeome this 
problem. An elipse of artery may be 
excised and the anastomosis con- 
structed with sutures passing only 
through the adventitio-medial plane. 
This obviates kinking and creates an 
hemodynamically acceptible anasto- 
mosis; but because the intima is left 
unsecured, dissection with intimal 
stripping becomes a possible complica- 


Fig 1.—Full thickness sutures through the 
artery draws apex of vein (A) level with 
intima. Completed anastomosis showing 
kinking at heel of anastomosis (B). 
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tion. Another approach is to perform 
an endarterectomy of the host artery 
that renders the vessel soft, supple, 
and thin. Not infrequently it becomes 
necessary to extend the endarterec- 
tomy far into the profunda femoris 
artery in order to achieve an adequate 
"break off." This interference may 
prove meddlesome, leading to a com- 





Fig 2.—Partially completed basting suture 
drawing arteriotomy apart and fixing 
intima. 


Fig 3.—Completed anastomosis showing 
basting suture and vein anastomosed to 
adventitio-medial plane. 
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promise of the common femoral 
outflow system. Linton and Wilde’ 
suggested that a vein patch be sutured 
in to the arteriotomy and that the vein 
be anastomosed to a venotomy in the 
patch. This technique requires the 
harvesting of more vein and adds an 
anastomosis to the operation prolong- 
ing the operating time and providing 
a further site for complications to 
occur. 

A further method of constructing 
the anastomosis is proposed. Using 
000000 double-armed polypropylene, a 
continuous suture is commenced at 
the distal end of the arteriotomy. The 
suture is passed through all layers of 
the wall and is advanced up both sides 
of the arteriotomy in the three milli- 
meter steps with generous bites. 
Tension should be snug, but not exces- 
sive. This basting stitch is completed 
by tying the two ends of the suture 
together (Fig 2). The maneuver se- 
curely anchors the intima, and be- 
cause of the obliquity of the suture, 
tends to open the arteriotomy. The 
anastomosis is then completed by 
sewing the suitably spatulated vein to 
the adventitio-medial layer of the 
artery with continuous 000000 poly- 
propylene material. This technique 
has been successfully used to achieve 
the desirable objective of having the 
vein sutured to the surface of a dilated 
arteriotomy with the intima protected 
from possible dissection (Fig 3). 

IAN D. Samson, MD 
Bronx, NY 


1. Linton RR, Wilde WL: Modifications in the 
technique for femoropopliteal saphenous vein 
bypass autografts. Surgery 61:234, 1970. 


A Technique for Composite 
Photography of Surgical Specimens 


Documentation of disease and dis- 
ease process remains an important 
part of the practice of medicine. 
Throughout the history of medicine, 
the medical practitioners have tried to 
document lesions by means of sculp- 
tures, drawings, and woodcuts. The 
artists of the renaissance like Andreas 
Vesalius, Michelangelo, Leonardo da 
Vinci, and others, through their 
sketches and paintings brought the 
neglected art of anatomic drawings 
and the art of documentation of 
human tissue to new heights. The 
invention of the printing machine and 
later photography brought new hori- 
zons to this art. 


779 


Conventionally, surgical specimens 
are photographed with the aid of a 
ruler, so as to get an idea of the 
specimen's dimensions. However, this 
traditional procedure does not lend 
itself to a clear visualization of the 
anatomic area from where the tissue 
has been removed. Medieal books and 
journals are full of photographs that 


only after a tremendous stretch of the 
imagination look like the specimen 
they are claimed to be. 

Since 1963, I have used a simple 
technique for photographing a com- 
posite diagram of the anatomic area 
with the superimposed surgical speci- 
men. The technique is simple, does not 
demand exceptional artistic talent, 





Fig 1.—Left, Surgical specimen from subtotal gastrectomy for pyloric ulcer. Right, 
Composite photograph of same specimen. 





adenoma causing esophageal obstruc- 


tion. Right, Composite photograph of  . 


adenoma and mechanism of esophageal 
compression. 





Fig 3.—Left, Endarterectomy specimen 
from right femoral bifurcation. Right, 
Composite photograph of anatomic loca- 
tion of atheroma with relation to femoral 
bifurcation. 
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Fig 2.—Left, Surgical specimen of thyroid N 








Fig 4.—Composite photograph of pancrea- 
tectomy specimen showing distal two 
thirds of pancreas and spleen. 


and gives a gratifying visual effect. 


Method.—A diagram of the anatomic 
area from where the tissue was removed is 
drawn on an appropriate surface. For most 
of the accompanying figures, a green 
surgical drape has been used (Fig 1 to 4). 
Multicolored markers are used to draw the 
anatomic area. Even a crude nonartistic 
diagram enhances the compositeness of the 
overall picture. Care is taken to make the 
diagram as close to human size as possible. 
After the diagram is drawn, the surgically 
removed specimen is placed in the 
anatomic location on the diagram and a 
picture is taken. 

This technique has also been employed 
using nonglare paper for background 
sketch. I routinely photograph interesting 
specimens soon after the completion of an 
operation. The tissue at the time has a 
fresh appearance and is not distorted, as it 
certainly would be if placed in formalde- 
hyde solution and left for a period of 
time. 

For want of better light, surgical over- 
head light, or a good gooseneck lamp in the 
operating room can provide good lighting. 
The laundry hamper is usually full of 
appropriate drapes by the end of an opera- 
tion. 


Comment.—The anatomic sites most 
accessible to this technique are the 
biliary tract and, gastrointestinal 
tract; surgery on the surface of the 
body and surgery of the peripheral 
vascular system are also amenable to 
this technique. Conceivably, this tech- 
nique can also be used in bone and 
joint, ophthalmologic, pelvic, and ge- 
nitourinary surgery. 

S. AMJAD Hussain, MB BS, 
FRCS(C), FACS 
Toledo, Ohio 


Ms Dorpha Hanna, Medical College of Ohio, 
Toledo, assisted in the development of this tech- 
nique. 
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Every day, healthy people 





leave the hospital- 


carrying resistant staph. 





*Ross, S. et al.: JAMA 229: 1075 (Aug. 19) 1974. 


BRIEF SUMMARY OF PRESCRIBING INFORMATION 


Combined Prostaphlin® (oxacillin socium) 
Capsule and Oral Solio (11) PROSTAPHLIN 9/11/75 


~ 


For complete information, consult Officia Package 
Circular 
Indications: Although the principal incication for oxacillin 
Sodium is in the treatment of infections due to penicilli- 
nase-producing staphylococci, it may be used to initi late 
therapy in such patients in whom a staphylococcal infe 
tion is Suspected. (See Important Note below.) 

Bacteriologic studies to determine the causative or- 
ganisms and their sensitivity to oxacillin sodium should 
be performed 
Important Note: When it is judged necessary that treat- 
ment be initiated before definitive culture and sensitiv 
results are known, the choice of oxacillin sodium should 
take into consideration the fact that it has been shown to 
be effective Md M the treatment of infections caused by 
pneumococci, Group A beta- dile vtic streptococci and 
penicillin G-resistant and penicillin G-sensitive 
staphylococci. If the bacteriol Say report later indicates 
the infection is Gue to an organi sm other than a penicillin 
G-resistant staphylococcus sensitive tc oxacillin sodium 
the physician is advised to continue therapy with a drug 
other than oxacillin m or any other penicillinase- 
resistant semisynthetic penicillin 

Recent stuc dies have reported that the percentage of 
staphylococcal isolates resistant to penicillin G outside 
the hospital is increasing, approximatir g the high per- 
centage of resistant staphylococcal isolates found in the 
hospital. For thi WS reason, itis recomm 
penicillinase-resistant penicillin be used as nitial t therac 
for any Suspected staphylococcal infection until culture 
and sensitivity results are known 

Oxacillin sodium is a compound that acts through a 
mechanism similar to that of methicillin against penicillir 
G-resistant staphylococci. Strains of staphylococci resis- 
tant to methicillin have existed in nature and it is known 
that the number of these strains reported has been in- 
—— Such strains of staphylococc: have been ca- 
pable of producing serious disease n some instances 
resulting in fatality. Because of this, there is concern that 
widespread use of the penicilli nase- resistant penicillins 
may result in the appearance of an increasing number of 
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COLACE prevents hard, dry stools common to constipation . . . 
and does it without laxative stimulation. COLACE assists 
peristalsis byeimply letting intestinal water permeate stools. 


COLACE heljaseto prevent painful straining at stool— particularly 
important irffatients with delicate anorectal disorders. 

Safe and nof-fabit forming . . . COLACE, the simple water way 
to ease constipation from infancy to old age. 


Simple drops of water 
help make COLACE 
the most widely used 
stool softener. « 


dioctyl sodium sulfosuccinate 


Mead Hinson 
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. Compare , 
average in your specialty? 


family practice | cardiology and gastroenterology | internal medicine 


12.8% 18.3% 


neurology psychiatry 


14:190 53.290 


Hyper- Narco- Night 
Insomnia somnia lepsy Terrors 
12.8% 0.9% | | | 
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Percentage of patients with sleep disorders, by specialty’ 


Regardless of specialty, the largest number of patients complaining of sleep 
disorders have insomnia: trouble falling asleep, difficulty staying asleep, early 
morning awakening, or some combination of these symptoms. 
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statistically significant efficacy statistically significant efficacy 
averaged for NIGHTS 1-3 averaged for NIGHTS 12-14 


time needed time awake time needed time awake 
to fall after sleep total to fall after sleep total 


HYPNOTIC AGENT asleep wake time " asleep wake time 
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No chemical interference with many commonly ordered laboratory tests’ 
Alterations have been reported due to pharmacological influences 
(see Adverse Reactions section of product information). 
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When insomniacs were asked in a survey” if they consulted a physician 
about their sleep problems, they replied: 


Before prescribing Dalmane (flurazepam 
HCl), please consult complete product 
information, a summary of which follows: 
Indications: Effective in all types of insom- 
nia characterized by difficulty in falling 
asleep, frequent nocturnal awakenings 
and/or early morning awakening; in patients 
with recurring insomnia or poor sleeping 
habits; in acute or chronic medical! situa- 
tions requiring restful sleep. Since insom- 
nia is often transient and intermittent, 
prolonged administration is generally not 
necessary or recommended. 
Contraindications: Known hypersensitivity 
to flurazepam HCI. 
Warnings: Caution patients about possible 
combined effects with alcohol and other 
CNS depressants. Caution against hazard- 
ous occupations requiring complete mental 
alertness (e.g., operating machinery, driving). 
Usage in Pregnancy: Several studies 
of minor tranquilizers (chlordiaze- 
poxide, diazepam, and meprobamate) 
— increased risk of congenital 
malformations during the first tri- 
mester of pregnancy. Dalmane, a 
benzodiazepine, has not been stud- 
ied adequately to determine whether 
it may be associated with such an 
increased risk. Because use of these 
drugs is rarely a matter of urgency, 
their use during this period should 
almost always be avoided. Consider 
possibility of pregnancy when insti- 
tuting therapy; advise patients to 
discuss therapy if they intend to or 
do become pregnant. 
Not recommended for use in persons under 
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One 30-mg capsule h.s.—usual adult dosage 
(15 mg may suffice in some patients). 
One 15-mg capsule h.s.— initial dosage 
for elderly or debilitated patients. 


psychological dependence have not been 
reported on recommended doses, use cau- 
tion in administering to addiction-prone 
individuals or those who might increase 
dosage. 

Precautions: In elderly and debilitated, 
limit initial dosage to 15 mg to preclude 
oversedation, dizziness and/or ataxia. 
Consider potential additive effects with 
other hypnotics or CNS depressants. 
Employ usual precautions in patients who 
are severely depressed, or with latent 
depression or suicidal tendencies. Periodic 
blood counts and liver and kidney function 
tests are advised during repeated therapy. 
Observe usual precautions in presence of 
impaired renal or hepatic function. 
Adverse Reactions: Dizziness, drowsiness, 
lightheadedness, staggering, ataxia and 
falling have occurred, particularly in 
elderly or debilitated patients. Severe seda- 
tion, lethargy, disorientation and coma, 
probably indicative of drug intolerance or 
overdosage, have been reported. Also 
reported: headache, heartburn, upset 
stomach, nausea, vomiting, diarrhea, con- 
stipation, GI pain, nervousness, talkative- 
ness, apprehension, irritability, weakness 
palpitations, chest pains, body and joint 
pains and GU complaints. There have also 
been rare occurrences of leukopenia, 
granulocytopenia, sweating, flushes, diffi- 
culty in focusing, blurred vision, burning 
eyes, faintness, hypotension, shortness 

of breath, pruritus, skin rash, dry moutn, 
bitter taste, excessive salivation, anorexia, 
euphoria, depression, slurred speech, 
confusion, restlessness, hallucinations, 
ranctinnese o0a aye 
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stimulation and hyperactivity, and elevated 
SGOT, SGPT, total and direct bilirubins 

and alkaline phosphatase. 

Dosage: Individualize for maximum 
beneficial effect. 

Adults: 30 mg usual dosage; 15 mg may 
suffice in some patients. 

Elderly or debilitated patients:15 mg 
nitially until response is determined. 
Supplied: Capsules containing 15 mg or 
30 mg flurazepam HCI. 

REFERENCES: 1. Kales A: Med World New 
16: 29-44, Apr 5, 1976. 2. Kales A, et al: JC 
Pharmacol! 17: 207-213, Apr 1977. 3. Kales 
et al: Clin Pharmacol Ther 18: 356-363, Sel 
1975. 4. Moore JD, Weissman L: J Clin 
Pharmacol 16: 241-244, May-Jun 1976 

5. Spiegel HE: Data on file, Medical 
Department, Hoffmann-La Roche Inc., Nut 
NJ. 6. Dement WC: Data on file, Medical 
Department, Hoffmann-La Roche Inc., 
Nutley NJ 


*Call-in telephone survey directed at self- 
diagnosed insomniacs in the San Francisc 
Bay area, conducted by the Stanford Unive 
sity Sleep Disorders Clinic. Number of 
respondents: 5236 
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Escherichia Staphylococcus 
Proteus Corynebacterium 
Corynebacterium Streptococcus 
Streptococcus Pneumococcus 
Pneumococcus 


In vitro overlapping antibacterial action of 


Bacitracin Polymyxin B 


Pseudomonas 
Haemophilus 
Klebsiella 
Aerobacter 
Escherichia 


Neosporin* Ointment (polymyxin B-bacitracin-neomycin). 






Neosporin 
Ointment 


(Polymyxin B-Bacitracin-Neomycin) 
This potent broad-spectrum antibacterial 
provides overlapping action to help combat 
infection caused by common susceptible pathogens 
(including staph and strep). The petrolatum base 
is gently occlusive, protective and 
enhances spreading. 


Burroughs Wellcome Co. 
Research Triangle Park 
North Carolina 27709 


Wellcome 





Neosporin 
Ointment 


(Polymyxin B-Bacitracin- Neomycin) 


Each gram contains: Aerosporin* brand Polymyxin B 
Sulfate 5,000 units; zinc bacitracin 400 units; neomycin 
sulfate 5 mg (equivalent to 3.5 mg neomycin base); 
special white petrolatum qs; in tubes of 1 oz and 1/2 oz 
and 1/32 oz (approx.) foil packets. 


WARNING: Because of the potential hazard of nephro- 
toxicity and ototoxicity due to neomycin, care should be 
exercised when using this product in treating extensive 
burns, trophic ulceration and other extensive conditions 
where absorption of neomycin is possible. In burns 
where more than 20 percent of the body surface is 


affected, especially if the patient has impaired renal 
function or is receiving other aminoglycoside anti- 
biotics concurrently, not more than one application a 
day is recommended. 


When using neomycin-containing products to control 
secondary infection in the chronic dermatoses, 

it should be borne in mind that the skin is 

more liable to become sensitized to many substances, 
including neomycin. The manifestation of sensitization to 
neomycin is usually a low grade reddening with swelling, 
dry scaling and itching; it may be manifest simply as 
failure to heal. During long-term use of neomycin- 
containing products, periodic examination for such 
signs is advisable and the patient should be told to 
discontinue the product if they are observed. These 
symptoms regress quickly on withdrawing the medica- 
tion. Neomycin-containing applications should be 
avoided for that patient thereafter. 


PRECAUTIONS: As with other antibacterial preparations, 
prolonged use may result in overgrowth of nonsus- 
ceptible organisms, including fungi. Appropriate measures 
should be taken if this occurs. 


ADVERSE REACTIONS: Neomycin is a not uncommon 
cutaneous sensitizer. Articles in the current literature 
indicate an increase in the prevalence of persons 
allergic to neomycin. Ototoxicity and nephrotoxicity 
have been reported (see Warning section). 


Complete literature available on request from Profes- 
sional Services Dept. PML. 
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You've had vascular clamps break in surgery. 
It'll never happen again. Pilling box locks are 
virtually indestructible — they will not break! 
Our Life-Lok® box lock construction protects your 
patient and assures confidence in your clamps. 





Non Pilling Riveted Pin Construction.' Life-Lok" Construction. 


Failure prone. Box lock can break. No riveted pin. Box lock won't break. 


Other clamps may look alike, but none can give 
you the same performance. Two U.S. patents 
protect Pilling clamps against duplication. 
Pilling has 350 different vascular clamps — more 
than any other company — matching the ana- 
tomical considerations for almost every surgical 
approach you use. 


For aortic and peripheral vascular occlusion, you 
get complete vessel control efficiently and safely. 


Pillina Life-Lok? construction carries 


* Broken Box Locks 





Pilling's indestructible box lock 
makes clamp failure virtually impossible. 


Non-traumatic Atraugrip? jaw serrations — 
patented by Pilling and now widely imitated, 
control vessels without crushing. You get 
complete vessel occlusion with intimal protection. 


We want to send you full specifications on the 
clamps that can enhance your surgical tech- 
nique. Call us direct. Well send you our 240 
page catalog showing how Pilling clamps can 
do more for you in the operating room than any 
other clamps. 


Call toll free Ask for Pilling's latest catalog of 
vascular, thoracic, and cardiac instruments. 


800-523-6507 
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A computer system has the potential 
to be a tremendous asset to your 
medical practice, particularly in such 
applications as: 

e Improving patient care 

e Creating more accessible medical 


records 
e Improving financial management 


and control 
Reducing the rate of rising costs 
Improving facility and personnel 
utilization 
Is a computer System practical for 
your practice? Find out! 


CALL THE AMA COMPUTER EXPERT! 
John A. Guerrieri 

Program Director 

AMA Computer Consultative 

Service 

(312) 751-6417 





Well-nourished patients generally withstand the stress of 
uncomplicated surgery and return to full activity following 
a relatively short, predictable convalescence. 


Not all patients are so fortunate, however. Some confront 
surgery debilitated by malnutrition. Others undergo sur- 
gery with only marginal reserves of body cell mass. These 
are patients at nutritional risk—patients for whom pro- 
nounced weight loss, impaired wound-healing, sup- 
pressed immunocompetence, and increased susceptibility 
to infection are imminent possiblities in the postoperative 
period. 


How many patients are affected? Recent studies have 
concluded that as many as 5096 of a given surgical popu- 
lation and 4496 of a general medical population may be 
affected by protein-calorie malnutrition.'? Certainly, the 
need for aggressive nutritional support has been 
documented. 


When your assessment of a patient's nutritional status 
indicates that depleted nutritional reserves must be 
replenished prior to surgery or that additional protein and 
energy are required postoperatively, consider. . . 


ENSURE? Liquid Nutrition 
complete, balanced nutrition (1 Cal/ml) for most surgical 
patients 


ENSURE® PLUS High Calorie Liquid Nutrition 
more nutrition (1.5 Cal/ml) in less volume to help meet the 
nutritional demands of severe stress and trauma 


ENSURE® OSMOLITE™ Isotonic Liquid Nutrition 
the first ready-to-use isotonic liquid feeding (1 Cal/ml) for 
patients particularly sensitive to hyperosmolar feedings 








ROSS LABORATORIES 
COLUMBUS, OHIO 43216 


ROSS ll Division of Abbott Laboratories, usa 


Please provide more information on how Ensure®, 
Ensure® Plus, and Osmolite™ might improve the 
nutritional status of my patients. 
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Instructions 


Send manuscripts by first-class mail to the Chief Editor, Arthur 
E. Baue, MD, PO Box 7614, Kilby Station, New Haven, CT 06519. 
Manuscripts are received with the understanding that they are not 
under simultaneous consideration by another publication. 
Accepted manuscripts become the permanent property of the 
ARCHIVES and may not be published elsewhere without permission 
from the publisher (AMA). 

In addition, in view of The Copyright Revision Act of 1976, effective 
Jan 1, 1978, transmittal letters to the editor should contain the 
following language: “In consideration of the American Medical Asso- 
ciation taking action in reviewing and editing my submission, the 
author(s) undersigned hereby transfers, assigns, or otherwise conveys 
all copyright ownership to the AMA in the event that such work is 
published by the AMA." We regret that transmittal letters not 
containing the foregoing language signed by all authors of the 
submission will necessitate delay in review of the manuscript. 

Author Responsibility.—All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript rather 
than galley proofs for approval. The author is responsible for all 
statements in his work, including changes made by the copy 
editor. 

Designate one author as correspondent and provide his address 
and telephone number. Order reprints at the time the typescript is 
returned after editorial processing. Specify address to which 
requests for reprints should be sent. 

Manuscript Preparation.—Submit an original typescript and two 
high-quality copies of the entire manuscript. All copy (including 
references, legends, ànd tables) must be typed double-spaced on 
22 x 28 em (8% x 11-inch), heavy-duty white bond paper. Ample 
margins should be provided. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Titles.—Titles should be short, specifie, and clear. They should 
not exceed 42 characters per line, including punctuation and 
spaces, and be limited to two lines, if possible. The title page 
should include the full names and academic affiliations of all 
authors, the address to which requests for reprints should be sent, 
and, if the manuscript was presented at a meeting, the name of 
the organization, place, and date on which it was read. 

Style of Writing.—The style of writing should conform to accept- 
able English usage and syntax. Slang, medical jargon, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 

Informed Consent.—Manuscripts reporting the results of experi- 
mental investigations on human subjeets must include a state- 
ment to the effect that informed consent was obtained after the 
nature of the procedure(s) had been fully explained. 

Abstract.—Provide an abstract (135-word maximum) of the arti- 
cle, including statements of the problem, method of study, results, 
and conclusions. The abstract replaces the summary. 

References.— List references in consecutive numerical order (not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
should not be listed as references. References to journal articles 
should include (1) author(s), (2) title, (3) journal name (as abbre- 
viated in Index Medicus), (4) volume number, (5) inclusive page 
numbers, and (6) year, in that order. References to books should 
include (1) author(s), (2) chapter title (if any), (3) editor (if any), (4) 
title of book, (5) city of publication, (6) publisher, and (7) year. 
Volume and edition numbers, specific pages, and name of trans- 
lator should be included when appropriate. The author is respon- 
sible for the accuracy and completeness of the references and for 


their correct text citation. 
Metrication.—All measurements must be in metric units. English 


units may also be given parenthetically if the measurements were 
originally done in English units. 

Illustrations.—Use only those illustrations that clarify and 
augment the text. Submit illustrations in duplicate, unmounted 
and untrimmed. Do not send original artwork. Send high-contrast 
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glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain should be 
provided when pertinent. Illustrations should preferably be in a 
proportion of 12.5 x 18 em (5 X 7 inches). 

An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template 
lettering or preset type is preferred to hand-lettered labels. If 
halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board 
surface if the artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author's share is $275.00 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 

Legends.— Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 

Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 

Acknowledgments.— Illustrations from other publications must be 
acknowledged. Include the following when applicable: author(s), 
title of article, title of journal or book, volume number, page(s), 
month, and year. The publisher's permission to reprint should be 
submitted to the ARCHIVES after the manuscript has been formally 
accepted. 

Statistical Review.—Manuscripts containing statistical evalua- 
tions should include the name and affiliation of the statistical 
reviewer. 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 22 x 28 cm (8% x 11-inch) paper. 
Do not use larger size paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. Each table must have 
a title. 

Correspondence and Brief Communications.—The editor will be 
pleased to receive letters that pertain to material published in the 
ARCHIVES and brief communications concerning other matters of 
interest to its readers. Such contributions should be 250 words or 
less, typewritten, double-spaced, and clearly marked "For Publica- 
tion." No more than two references are permitted and illustrations 
or tables are acceptable only when essential to the message. : 

Letters to the Editor.-The editor will be pleased to receive 
correspondence of 250 words or less that pertains to material 
published in the ARCHIVES or to other matters of interest to its 
readers. Letters should be typewritten, double-spaced and clearly 
marked “For Publication.” No more than two references are 
permitted, and illustrations are acceptable only when essential to 
the message. 

News and Announcements.—Brief notices may be submitted of 
meetings, seminars, or symposia that are of interest to the readers 
of the ARCHIVES. News items of appointments, promotions, and 
developments in the field of surgery and related disciplines are 
invited. 

Brief Clinical Notes.—The ARCHIVES welcomes the submission for 
review of Brief Clinical Notes. These are to consist of no more than 
400 words, two references, and one illustration. The Synopsis- 
Abstract should not exceed 80 words. 
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A national sample of 200 hospitals reports: 


97 per cent of major 
gram-negative pathogens 
remain sensitive 


A first-choice aminoglycoside for initial therapy* 
in suspected gram-negative infections**‘ 


Continuing high in vitro susceptibility 
of clinically significant gram-negative pathogens 


Organisms % Susceptible $t Strains Tested 


Total Gram-Negative Susceptibility E: 363,792 
Escherichia coli 156,303 
Proteus, indole-negative 46,073 
Proteus, indole-positive Fe 11,656 


Pseudomonas aeruginosa — Bt 41,941 


Klebsiella-Enterobacter-Serratia species 
Klebsiella 


Enterobacter 
Serratia 
Citrobacter 


Total Staphylococcal Susceptibility m 


‘In vitro susceptibility data are not necessarily indicative of clinical effectiveness. 








Source: Professional Market 
Research Bacteriologic Reports 
—7/76-6/77. These in vitro data 
are based on results obtained 
from a nationwide panel of 200 
acute-care hospitals of 100 beds 
or more. All hospitals in the audit 
used the Kirby-Bauer method 

of disc sensitivity. Data are 
presented in unweighted form. 
Percentage of susceptible 
strains may vary from hospital 

to hospital. 


„„ Garəmycin 


gentamicin sulfate80mg./2ml.) 


Advantage 


"The decision-to continue therapy with this drug should be based on the results of susceptibility tests, the severity of the infection, and 
the important additional concepts contained in the Warnings Box. Please see following page for Brief Summary of Prescribing Information 
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Brief Summary of Prescribing Information 


GARAMYCIN® Injectable, brand of gentamicin 
sulfate injection, USP, 40 mg. per ml. 

Each ml. contains gentamicin sulfate, USP 
equivalent to 40 mg. gentamicin 

For Parenteral Administration 

For complete information, consult official Package 
Insert, September 1976. 



















































WARNINGS 
Patients treated with den Pen 
should be under close clinical observation 
because of the potential toxicity associ- 
ated with their use. As with other 
aminoglycosides, GARAMYCIN Injectable 
is potentially nephrotoxic. The risk of 
nephrotoxicity is greater in patients with 
impaired renal function and in those who 
receive Aa dosage or prolonged therapy. 
Additionally, ototoxicity, both vestibular 
and auditory, can occur in patients 
treated with GARAMYCIN, primarily those 
with pre-existing renal damage and in pa- 
tients with normal renal function treated 
with higher doses or for longer periods 
than recommended. 

Monitoring of renal and eighth nerve 
function is recommended during therapy 
particularly for patients with reduced 
renal function. Urine should be examined 
for decreased specific gravity, increased 
excretion of protein, and the presence of 
cells or casts. Blood urea nitrogen, serum 
creatinine, or creatinine clearance should 
be determined periodically. Evidence of 
ototoxicity (dizziness, vertigo, tinnitus, 
roaring in the ears and hearing loss) or 
nephrotoxicity requires dosage adjust- 
ment or discontinuance of the drug. 

Serum concentrations of amino- 

lycosides should be monitored when 
easible to assure adequate levels and to 
avoid potentially toxic levels. When 
monitoring gentamicin peak concentra- 
tions, prolonged levels above 12 mcg/ml 
should be avoided. When mentoring gen- 
tamicin trough concentrations, levels 
above 2 mcg/ml should be avoided. 

In the event of overdose or toxic reac- 
tions, hemodialysis or peritoneal ay itn 
will aid in the removal of gentamicin from 
the blood. 

Avoid concurrent and/or sequential 
systemic or topical use of other poten- 
tíally neurotoxic and/or nephrotoxic 
drugs, such as cephaloridine, kanamycin, 
amikacin, neomycin, polymyxin B, colistin, 
paromomycin, streptomycin, tobramycin, 
vancomycin, and viomycin. Other factors 
which may increase patient risk of tox- 
icity are advanced age and dehydration. 

* Avoid the concurrent use of gentamicin 
with potent diuretics, such as ethacrynic 
acid or furosemide, since diuretics alone 
may cause ototoxicity. When adminis - 
tered |.V., diuretics may enhance 
aminoglycoside toxicity by altering the 
NOR concentration in serum and 
issue. 






INDICATIONS AND USAGE Serious infections 
caused by susceptible strains of: Pseudomonas 


„aeruginosa, Proteus sp. (indole-positive and indole- 


negative), Escherichia coli, Klebsiella-Enterobacter- 
Serratia sp., Citrobacter sp. and Staphylococcus 
(coagulase-positive and coagulase-negative). 
Clinically effective in neonatal sepsis; septicemia, 
and serious infections of the central nervous system 
(meningitis), urinary tract, respiratory tract, 
gastrointestinal tract (including peritonitis), skin, 
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bone and soft tissue (including burns). Culture and 
sensitivity studies should be performed. 
Aminoglycosides, including gentamicin, are not in- 
dicated in uncomplicated initial episodes of urinary 
tract infections unless the causative organisms are 
susceptible to these antibiotics and are not suscep- 
tible to antibiotics having less potential for toxicity. 
GARAMYCIN may be considered as initial therapy 
in suspected or confirmed gram-negative infections, 
and therapy may be instituted before obtaining 
results of susceptibility testing. Continued therapy 
with this drug should be based on the results of 
susceptibility tests, the severity of the infection, and 
the important additional concepts contained in the 
WARNINGS Box. If the causative organisms are 
resistant to gentamicin, other appropriate therapy 
should be instituted. In serious infections when the 
causative organisms are unknown, GARAMYCIN 
may be administered as initial therapy in conjunc- 
tion with a penicillin- or cephalosporin-type drug 
before obtaining results of susceptibility testing. If 
anaerobic organisms are suspected, consider using 
other suitable antimicrobial therapy in conjunction 
with gentamicin. Following identification of the 
organism and its susceptibility, appropriate anti- 
biotic therapy should then be continued. When ap- 
propriate, a penicillin-type drug can be used con- 
comitantly. ARAMYCIN Injectable has also been 
shown to be effective in the treatment of serious 
staphylococcal infections. While not the antibiotic 
of first choice, GARAMYCIN Injectable may be con- 
sidered when penicillins or other less potentially 
toxic drugs are contraindicated and bacterial 
susceptibility tests and clinical judgment indicate 
its use. CONTRAINDICATIONS Hypersensitivity to 
gentamicin. A history of hypersensitivity or Serious 
toxic reactions to aminoglycosides may also con- 
traindicate use of gentamicin. WARNINGS See 
WARNINGS Box. PRECAUTIONS Neurotoxic and 
nephrotoxic antibiotics may be absorbed from body 
surfaces after local irrigation or application. The po- 
tential toxic effect of antibiotics administered in this 
fashion should be considered. Increased nephrotox- 
icity has been reported following concomitant ad- 
ministration of aminoglycoside antibiotics and 
cephalothin. Neuromuscular blockade and 
e piratory paralysis have been tapane in the cat 
receiving high doses (40 mg/kg) of gentamicin. The 
possibility of these phenomena occurring in man 
should be considered if gentamicin is administered 
to patients receiving neuromuscular blocking 
agents, such as succinylcholine or tubocurarine If 
blockade occurs, calcium salts may reverse these 
phenomena. Elderly patients may have reduced 
renal function which may not be evident in the 
results of routine screening tests, such as BUN or 
serum creatinine. A creatinine clearance determina- 
tion may be more useful. Monitoring of renal function 
during treatment with gentamicin, as with other 
aminoglycosides, is particularly important in such 
patients. Cross-allergenicity among amino- 
glycosides has been demonstrated. Patients should 
be well hydrated during treatment. Although the /n 
vitro mixing of gentamicin and carbenicillin results 
in a rapid and ra De ial inactivation of gentamicin, 
this interaction has not been demonstrated in pa- 
tients with normal renal function who received both 
drugs by different routes of administration. A reduc- 
tion in gentamicin serum half-life has been reported 
in patients with severe renal impairment receiving 
carbenicillin concomitantly with gentamicin. Treat- 
ment with gentamicin may result in overgrowth of 
nonsusceptible organisms. If this occurs, appropri- 
ate therapy is indicated. Usage in Pregnancy: Safet 

for use in pregnancy has not been established. 
ADVERSE REACTIONS Nephrotoxicity—Ad- 
verse renal effects, as demonstrated by the pres- 
ence of casts or protein in the urine or by rising BUN, 
NPN. serum creatinine and oliguria, have been re- 
ported. They occur more frequently in patients with 


oe 


a history of renal impairment and in patients treated 
with larger than recommended dosage. Neurotox- 
icity —Adverse effects on both vestibular and 
auditory branches of the eighth nerve have been re- 
ported, primarily in patients with renal impairment 
and in patients on high doses and/or prolonged 
therapy Symptoms include dizziness, vertigo, tin- 
nitus, roaring in the ears and hearing loss. Numb- 
ness, skin tingling, muscle twitching and convul- 
sions have also been reported. Note: The risk of 
toxic reactions is low in patients with normal rena! 
function who do not receive GARAMYCIN Injectable 
at higher doses or for longer periods of time than 
recommended. Other reported adverse reactions 
possibly related to gentamicin include: respiratory 
depression, lethargy, confusion, depression, visual 
disturbances, decreased appetite, weight loss, and 
hypotension and hypertension; rash, itching, ur- 
ticaria, generalized burning, laryngeal edema, 
anaphylactoid reactions, fever, and headache, 
nausea, vomiting, increased salivation, and 
stomatitis: purpura, pseudotumor cerebri, pulmo- 
nary fibrosis, alopecia, joint pain, transient 
hepatomegaly, and splenomegaly. Laboratory ab- 
normalities possibly related to gentamicin include: 
increased serum transaminase (SGOT, SGPT), and 
increased serum LDH and bilirubin; decreased 
serum calcium, sodium and potassium; anemia, 
leukopenia, granulocytopenia, transient 
agranulocytosis, increased and decreased 
reticulocyte counts, and thrombocytopenia. While 
local tolerance of GARAMYCIN Injectable is gener- 
ally excellent, there has been an occasional report 
of pain at the injection site. Subcutaneous atrophy 
or fat necrosis aoe local irritation has been 
reported rarely. OVERDOSAGE In the event of over- 
dose or toxic reactions, hemodialysis or peritoneal 
dialysis will aid in the removal of gentamicin from 
the blood. DOSAGE AND ADMINISTRATION 
Please consult official Package Insert or latest 
Physicians’ Desk Reference. HOW SUPPLIED 
40 mg/ml in 2 ml (80 mg) vials; 1.5 ml (60 mg) and 
2 ml (80 mg) disposable syringes. Pediatric Inject- 
able, 10mg per ml, in 2 ml (20 mg) vials. 
11076831 SEPTEMBER 1976 
AHFS Category 8:12.28 


For more complete prescribing genaue. consult 
Package Insert or latest Physicians' Desk 
Reference. Schering literature is also available 
from your Schering Representative or Profes- 
sional Services Department, Schering Corpora- 
tion, Kenilworth, New Jersey 07033. 
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Compensation for Volunteer 


Clinical Faculty 


Mie schools are extending medical education to 
nearby and remote communities, thus increasing 
practicing physician involvement in the education of 
students and residents. Some volunteer physicians believe 
that in the tradition of the Hippocratic oath, where one was 
taught by those who came before, one has the responsibil- 
ity to teach the next generation. For other volunteer 
physicians, the primary motivations are that teaching is 
fun and intellectually stimulating as well as a form of 
continuing medical education. A student's intense 
approach to clinical problems is a strong learning stimulus 
for the teaching physician. 

Under which circumstances should volunteer teachers be 
paid? The amount of time given for teaching should be 
considered. A second consideration is whether the teaching 
is part of the normal activities of the physician or whether 
it requires him to develop new schedules, responsibilities, 
and roles. 

In medical schools and teaching hospitals, membership 
on the staff includes the responsibility for teaching. Teach- 
ing may be for an hour a week or for 50 to 100 hours a year. 
Many institutions require a month or more a year covering 
the "ward" or "teaching" service that includes daily 
rounds, operating room supervision, and ward teaching of 
house staff and students. Local modifications of these 
systems are used. Requesting volunteer faculty to accept 
heavier demands on time may require pay. For example, 
some years ago I developed a system whereby private 
practitioners who met with students weekly were not paid, 
but received academic title, promotion, recognition, and 
participated in departmental activities. Clinical faculty 
members who came to the hospital to teach students two or 
more times a week were paid. 

When the volunteer physician is doing his regular activ- 
ities for his purposes and his teaching consists of talking to 
students or house staff going along with him, pay is not 
indicated. Even though this lengthens the working day, the 
rewards of teaching are enough compensation. Often the 
volunteer practitioner is happy to teach at bedside, in 
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conferences, or in the operating room, but does not want to 
be bothered with responsibility for the mechanies of a 
course. When a volunteer practitioner organizes and 
directs a specific teaching program with responsibility for 
supervising the activities of students and other teachers, 
remuneration may be indicated. 

Remuneration may be used to fit the needs of both 
individuals and institutions. For example, a full-time 
teacher who went into private practice, was paid a part- 
time salary until his successor was found. Another episode 
occurred when a teaching hospital and a psychiatrist 
negotiated as to the possibility of his becoming a full-time 
faculty member. He was uncertain about accepting the 
offer and the institution had little record of his teaching 
ability. For six months the psychiatrist was hired with 
part-time pay for three hours a day of teaching. This 
tryout arrangement was without financial sacrifice by the 
physician and without a long-term commitment by the 
institution. 

Once remuneration is indicated and criteria developed, 
the next consideration is the amount. Various medical 
schools pay a stipend between $20 and $40 an hour. 

In our value system, pay is the clearest way of saying "I 
love you" or "a job well done." If we pay for something, we 
must consider it worthwhile. In some clinical situations 
after money has changed hands, the recipients frequently 
donate the money to the school. 

Clinical teaching is fun, a learning experience, and a 
contribution to one's profession and to society. Sometimes, 
it is so extensive as to require formal compensation. Such 
remuneration should be systematic, clearly understood by 
all, accepted by the local medical community, and reward- 
ing to all involved parties. 

HAROLD B. HALEY, MD 
Department of Surgery 
University of Virginia 

School of Medieine— Roanoke 
213 McClanahan St, SW 
Roanoke, VA 24014 
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Diarrhea and Colitis 





in Clindamycin-Treated 


Surgical Patients 


Robert E. Condon, MD, Mary Jane Anderson, RN 


* Responding to reports that diarrhea and pseudomembra- 
nous colitis occurred relatively frequently among patients who 
received clindamycin, we initiated a program of surveillance in 
clindamycin-treated patients, including direct examination of the 
colon mucosa for inflammation or pseudomembranes and a 
patient follow-up by a nurse-epidemiologist. Observation of 145 
patients having 161 consecutive clindamycin treatment episodes 
determined that unexplained diarrhea (two or more stools per 
day) occurred in 30 patients (21%), and more severe diarrhea 
(five or more stools per day) occurred in 12 patients (8%). Colitis 
was not identified at all. The absence of pseudomembranes was 
confirmed by direct examination of colon mucosa in 114 
patients. Development of disabling diarrhea or colitis in associa- 
tion with clindamycin therapy is not a universal phenomenon. 

(Arch Surg 113:794-797, 1978) 


he sporadic occurrence of antibiotic-associated colitis 
has been noted for years and has been reported with 
nearly all antibiotics used in clinical practice. Because this 
form of colitis is uncommon, and because some cases are 
not reported, the actual incidence of antibiotic-associated 
colitis is not precisely known. Some estimates place the 
incidence at about one in each 100,000 patients treated with 
antibiotics. 
In 1978, Cohen et al' reported three patients in whom 
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severe diarrhea developed coincident with the administra- 
tion of clindamycin. These patients also had had a 
protracted hospital course despite the cessation of clinda- 
mycin therapy. Subsequently, the literature and journal 
correspondence sections during 1973-1974 recorded num- 
bers of individual reports of clindamycin-associated colitis, 
but it was the report of Tedesco et al? that caught the 
attention both of the profession and of the lay press. 
Tedesco et al reported that among 200 consecutive patients 
who received clindamycin therapy, diarrhea developed in 
42, and 20 of 33 patients examined by proctosigmoidoscopy 
had the whitishyellow plaques raised from edematous 
friable mucosa characteristic of pseudomembranous coli- 
tis. 

This startling report was at such variance with our 
clinical impression of complications associated with clinda- 
mycin therapy that we were stimulated to initiate close 
follow-ups by a nurse-epidemiologist of all clindamycin- 
treated patients. In addition, we initiated a policy of 
routine proctosigmoidoscopy as a precaution in patients 
receiving clindamycin. We have found that our previous 
clinical impression had not been in error and that, in our 
patients, the administration of clindamycin has not been 
associated with frequent colitis. 


METHODS 


All patients who received clindamycin from the Surgical Service, 
Wood (Wis) Veterans Administration Center, between July 1975, 
and January 1977, were followed for at least 30 days or to death by 
a nurse-epidemiologist. Diarrhea was recorded as present if, at 
any time during the entire period of observation, the patient 
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passed two or more unformed stools in a day. In those patients in 
whom a fresh colostomy was present, diarrhea was recorded if the 
colostomy effluent exceeded 500 ml/day. Although our definition 
obviously results in overidentification of diarrhea, we wanted to 
be sure that every patient was identified who had even a remote 
possibility of having antibiotic-associated colitis. 

A direct examination of the colonic mucosa was sought in every 
patient five to eight days after the initiation of clindamycin 
therapy, whether or not diarrhea was present. These examinations 
usually were accomplished by proctosigmoidoscopy, less often by 
examination via a colostomy or, in patients who died during 
treatment, by autopsy examination. 

A total of 145 patients received clindamycin therapy during the 
period reported. Only three of the patients were women. Patients’ 
ages ranged from 18 to 87 years. Sex and age were not different 
from those of other patients treated by the Surgical Service during 
the same period. Major diagnoses for clindamycin-treated patients 
were recorded as follows: 


Diagnosis No. of 
Patients 
Trauma 17 
Carcinoma colon 13 
Appendicitis 11 
Perirectal abscess 8 
Other colorectal disease (di- 
verticulitis, perforation, 
Crohn’s, polyps) 25 
Small-bowel obstruction 10 
Cholecystitis and cholangitis 9 
Bleeding duodenal ulcer or esoph- 
ageal varices 5 
Carcinoma lung; tuberculosis 6 
Vascular disease; gangrene 9 
Other diagnoses (one each) 32 


Operations were performed in 135 patients. The operation was 
classified as clean in 17 patients, as clean-contaminated in 49 
patients, and as contaminated or dirty in 69 patients. 

The indications for administration of clindamycin included 
suspected or proved postoperative complications after gastrointes- 
tinal operations, gunshot wounds, compound fractures, ischemic 
extremity gangrene, spreading cellulitis, osteomyelitis, severe 
pancreatitis, and pneumonia. Clindamycin was administered in 
dosages of 800 to 2,400 mg/day, intravenously, or 600 to 1,200 
mg/day, orally. The mean intravenous (IV) dosage was 1,800 
mg/day and the mean oral dosage was 1,000 mg/day. The mean 
treatment period was nine days, the median, seven days, and the 
range, two to 44 days. 

Fourteen patients had two courses of clindamycin therapy and 
one patient had three courses of clindamycin therapy; in each case, 
there was an interval of longer than one week between treatment 
courses. Twelve treatment courses involved oral administration of 
clindamycin, 21 involved both oral and IV drugs and 128 involved 
IV clindamycin therapy. It was unusual for clindamycin to be 
prescribed alone (five instances); concomitant antibiotic therapy 
included cephalosporins (34), aminoglycosides, (52), both a cepha- 
losporin and an aminoglycoside (31), or various other combinations 
of antimicrobials (39). 


RESULTS 


Among the 130 patients receiving only a single course of 
clindamycin therapy, diarrhea, as previously defined, 
occurred in 35 patients (Table 1). In nine instances a 
clinical cause accounting for diarrhea was present; the 
causes were as follows: 
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Results of Colon Examination 
for Colitis 







No. of 
Patients Normal Abnormal Not Done 


Diarrhea absent 95 70 0 25 
Diarrhea present, 
known cause 
Diarrhea, possibly 
antibiotic related 


Multiple treatment courses (N = 15) 




























Initial Treatment 15 
Diarrhea absent 11 8 0 3 
Diarrhea present, 3 1 0 2 
known cause 
Diarrhea, possi- 1 1 0 0 
bly antibiotic 
related 
Second Treatment (N = 15) 
Diarrhea absent 8 8 0 0 











Diarrhea present, 

known cause 

Diarrhea, pos- 
sibly antibiotic 
related 


Third Treatment (N = 1) 
Diarrhea absent 1 1 0 0 










Causes No. of 
Patients 
Presumed antibiotic associated 30 
Enteral hyperalimentation . 8 
Crohn’s disease (not resected) 4 
Laxative overdose 1 
Chronic diarrhea (antedating 
clindamycin therapy) i 
Short bowel (resected mesen- 
teric infarction) 2 


In 26 patients there was no obvious cause of diarrhea and 
these episodes are classed as possibly antibiotie associated 
(Table 2). 

Multiple courses of clindamycin were administered to 15 
patients (Table 1). Diarrhea occurred in four patients with 
the initial course of clindamycin therapy; a clinical cause 
was identified in three, and one patient was classified as 
having possible antibiotic-associated diarrhea. During the 
second course of clindamycin therapy, only one patient 
previously exhibiting diarrhea had a recurrence of the 
symptom. However, six other patients got diarrhea. A 
clinical cause was present in four patients; the other three 
patients are classified as having possible antibiotic-asso- 
ciated diarrhea. Clindamycin was administered a third 
time to one patient in this group; although diarrhea had 
developed during his second treatment course, this symp- 
tom did not reappear during the third course of clinda- 
mycin treatment. 

Unexplained, and therefore possibly antibiotic asso- 
ciated, diarrhea affected 26 patients who received a single 
course of clindamycin and four patients during one of the 
multiple courses of clindamycin treatment. The incidence 
of possibly antibiotic-associated diarrhea was 21% (30 of 
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145 patients). 

Examination of colonic mucosa for evidence of colitis 
was accomplished in 99 of the 130 patients having a single 
course of clindamycin therapy and during at least one 
treatment course in all 15 patients having multiple courses 
of clindamycin treatment. No patient having direct exam- 
ination of colonic mucosa showed any pseudomembranes or 





other evidence of antibiotic-associated colitis. 

Thirty-one patients did not have a colon examination; in 
14 instances because the responsible surgeon refused the 
examination as clinically unwarranted, in 12 cases because 
the patient refused permission for the examination, and in 
five instances because the patient died during treatment 
and permission for an autopsy examination was refused. In 


. H . . . . 


Table 2.—Features of Patients with Presumed Antibiotic-Associated Diarrhea 


Clindamycin 


Case No. Clinical Diagnosis 


Osteomyelitis 


Dosage, mg 
300 intravenous (IV) 
every 6 hr 
150 orally every 1 
day 


2 Cervical rhizotomy 600 IV every 6 hr 
3 Small-bowel obstruction 300 IV every 8 hr 
4 Deep lacerations 600 IV every 6 hr 
e 150 orally every 6 hr 
5 Appendiceal abscess 600 IV every 6 hr 


150 orally every 6 hr 
Intra-abdominal abscess 


Duration, Days 





AMPIA -=| njo 


Max No. 
Stools/Day 


Colon Examination 
for Colitis 


Patient refused 


Concomitant 
Antibiotic Therapy 
Gentamicin sulfate, nafcil- 


lin sodium, dicloxacillin 
sodium monohydrate 


Cephalothin sodium 4 Normal 

Cephalothin 3 Normal 

Cephalothin, cephalexin 3 Patient refused 
monohydrate 

Gentamicin 2 Normal 


Gentamicin 2 Normal 


600 IV every 6 hr 


Cn | ^ 


7 Ruptured appendix 300 IV every 6 hr Cephalothin 2 Normal 


8 Esophageal stricture 300 IV every 6 hr 


300 orally every 6 hr 


an 


Gentamicin, cephalothin 5 Normal 


9 Coronary insufficiency 300 IV every 6 hr 3 Lincomycin 4 Normal 
10 Perforated duodenal 600 IV Single dose Gentamicin, cephalothin 5 Surgeon refused 
. ulcer 300 IV every 6 hr 
11 Ruptured carcinoma liver; 600 IV every 6 hr Cephalothin 5 Normal 
intra-abdominal abscess 
12 Small-bowel obstruction 300 IV every 6 hr Gentamicin 3 Patient refused 
13 Perirectal abscess 300 IV every 6 hr Gentamicin 2 Surgeon refused 
150 orally every 6 hr 
14 Carcinoma colon; postop- — 600 IV every 6 hr Gentamicin, cephalothin 2 Normal 
erative pneumonia 
15 Wound infection 300 IV every 6 hr Gentamicin, cephalothin, 3 Normal 
ampicillin sodium 
16 Small-bowel obstruction 300 IV every 6 hr Gentamicin 805 ml* Normal 


17 Perforated diverticulitis 600 IV every 6 hr 24 Cephalothin 2,500 ml* Normal} 


18 Perforated appendix 600 IV every 6 hr 
300 orally every 6 hr 


600 IV every 6 hr 


19 Cancer esophagus; tra- 





cheoesophageal fistula 


20 Ascending cholangitis 


21 Peripheral vascular insuf- 
ficiency 


22 Intra-abdominal abscess 


300 IV every 6 hr 
300 IV every 6 hr 


600 IV every 8 hr 


23 Arteriosclerosis obliterans 600 IV every 6 hr 


Gentamicin 2 Normal 


Gentamicin, carbenicillin Normal 
disodium, methicillin 


sodium 





Gentamicin 3 Normal 
Gentamicin, tetracycline, 4 Normal 
ampicillin 


Gentamicin, carbenicillin, 750 ml* Normal 


penicillin, G potassium 





24 Cholelithiasis 600 IV every 6 hr 


600 orally every 6 hr 
25 Small-bowel obstruction 600 IV every 6 hr 


26 Acute pancreatitis 300 IV every 6 hr 


27. Metastatic cancer colon; 600 IV every 6 hr 


nafcillin 

Gentamicin, cefazolin sodi- Normal 
um, nafcillin 

Gentamicin, cephalothin 3 Normal 

Cephalothin, kanamycin 5 Normal 
sulfate 

Gentamicin, chloram- 5 Normal 
phenicol 


Gentamicin, cephalothin, Normal 





aspiration pneumonia 


28 Bleeding duodenal ulcer 300 IV every 6 hr Gentamicin 2 Normal 
5 


29 Perforated sigmoid 600 IV every 6 hr 


diverticulum 
30 Cancer colon; respiratory 600 IV every 6 hr 
insufficiency 
*Colostomy output. 


TRectosigmoid biopsy specimen was normal. 
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chloramphenicol 


Gentamicin Normal 


Gentamicin 800 ml* Normal 
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addition, five patients undergoing multiple treatment 
courses were not examined during the initial course of 
clindamycin therapy (three patient refusals, two surgeon 
refusals). However, all of these patients did have a colon 
examination during their second treatment course. 

Among the 31 patients who never had a colon examina- 
tion, diarrhea was absent in 25 and a clinical cause of 
diarrhea was established in one. Twenty of these patients 
survived their severe illness and were later discharged 
from the hospital; six patients died. No patient had any 
clinical stigmata suggestive of colitis while in the hospital. 
Following discharge, diarrhea developed in one patient six 
weeks after elindamycin therapy and the patient was 
readmitted from a nursing home. Results of a proctosig- 
moidoscopy were normal and an extensive investigation 
revealed no cause for the diarrhea which spontaneously 
subsided. The patient again was discharged to a nursing 
home and has remained well. 

Five patients, not having direct examination of colonic 
mucosa, had unexplained diarrhea that is classified as 
possibly antibiotic associated. The possible presence of 
colitis in these patients is indeterminate. Clindamycin 
therapy was continued in all; none showed worsening of 
diarrhea. All survived their severe illness without any 


. clinical signs of colitis developing and, subsequently, were 


discharged from the hospital. 


COMMENT 
Although much larger series of patients treated with 


clindamycin have been reported,’ our experience is unique 


in that documentation of the possible presence of colitis 
was sought even in the absence of diarrhea. During or after 
161 clindamycin treatment courses (156 involving other 
antibiotics concomitantly) in 145 patients, each patient 
being followed for at least 30 days or to death, diarrhea, 
defined as two or more stools per day, occurred in 46 
patients (incidence 21%), which is comparable to the inci- 
dence (22%) reported by Tedesco et al. However, 16 of our 
patients had an established clinical cause accounting for 
their diarrhea. Furthermore, diarrhea among the other 30 
patients often was minimal (Table 2). Tedesco et al? 
defined diarrhea as five or more stools per day; using this 
definition, diarrhea oceurred in only 12 of our patients 
(8%). 

Diarrhea or other symptoms suspicious for colitis were 
absent in 99 patients; 16 patients had diarrhea for which a 
clinical cause other than antibiotic administration was 
established. The absence of colitis was confirmed by proc- 
tosigmoidoscopy, or other means of direct examination of 
colonie mucosa, in 89 of these 115 patients. Thirty patients 









had unexplained diarrhea; in 25 of these patients the colon 
was examined, none showed any evidence of colitis, Thus, 
during or after clindamycin therapy, in 140 of 145 patients 
(153 of 161 treatment episodes) either diarrhea did not 
develop or the results of an examination for colitis were 
normal in the presence of diarrhea. 

The five patients who had diarrhea but were never 
examined by proctosigmoidoscopy are the most critical in 
analysis of our experience. All patients in this group 
survived; diarrhea in them was transient and so minimal 
that clindamycin therapy was not stopped. Persistent or 
worsening diarrhea or any clinical evidence of colitis 
developed in none of them. Although possible, it is clinical- 
ly unlikely that any of these patients had colitis. 

Our colitis experience contrasts sharply with that of 
Tedesco et al? who reported an overall incidence of clinda- 
mycin-associated colitis of 10% and who found pseudomem- 
branes on proctosigmoidoscopy in 20 of 33 patients having 
diarrhea. The comparable figures in our patients were 
proved colitis in none, indeterminate, and therefore possi- 
ble, colitis in five instances, and pseudomembranes noted 
by proctosigmoidoscopy in none of 39 patients having 
diarrhea. Although we cannot account for the obviously 
differing experience in our patients, it seems that the 
incidence of pseudomembranous colitis associated with 
clindamycin therapy, per se, is not universally high. 

It seems likely, in those populations or communities in 
which a high incidence of clindamycin-associated colitis has 
occurred, that a cofactor must be present in addition to the 
antibiotie to eause colitis. A number of suggestions have 
been offered, including vascular insufficiency,’ alteration 
of colonie flora,’ alteration of bile acids,’ or the presence of 
clostridial toxins," as possible cofactors in the etiology of 
antibiotic-associated colitis, but the cause has not been 
established. 

Until such a postulated cofactor is identified, prudence 
in the prescription of clindamycin is warranted. But, in 
locales not having a high incidence of clindamycin- 
associated colitis, the drug should not be withheld in 
clinical situations in which it may be helpful. 


Nonproprietary Names and Trademarks of Drugs 

Ampicillin sodium—Alpen-N, Amcill-S, Omnipen-N, Penbritin-S, 
Polycillin-N, Principen/N. 

Cefazolin sodium—A ncef. 

Cephalexin monohydrate—Keflew, Kefoial, Keforal. 

Cephalothin sodium—Keflin. 

Dicloxacillin sodium monohydrate—Dycill, Dynapen, Pathocil, 
Veracillin. 

Gentamicim sulfate—Garamycin. 

Lincomycin hydrochloride—Lincocin. 
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To assist you in treating The section on diagnosis and 
persons afflicted with alcoholism, treatment has been greatly expanded 
the American Medical Association has as a result of the integration of the 
updated and revised its Manual on material on medical complica- 
Alcoholism. Incorporating, | tions. With the addition of 





other data compiled from 


Medical Complications of recent research and clini- 
Alcohol Abuse (out of i cal experience, this new 
print), this new edition f Alcoholism Manual on Alcoholism is 
provides the current H designed to present 
authoritative informa- major considerations 
tion which is essential involved in helping 
for helping you to recog- patients with 
nize, as well as treat, drinking problems. 
alcoholism. Now that alcoholism 
is classified as a 
disease, your role will 

be increasing. Manual 
on Alcoholism should 
prove to be useful in your 
endeavors. Order this 
valuable reference today! $2.50 


for the first time, the 


Cz. 





Manual on Alcoholism provides a concise overview of this complex illness. Its 
purpose is to give you a better understanding of: 


e your alcoholic patients * diagnosis and treatment 
e important factors in the development e more frequent complications 
of alcoholism 





Order Dept. OP-185 S/J 
American Medical Association 

535 N. Dearborn 

Chicago, IL 60610 


Please send_____ cop y(ies) of Manual on Alcoholism, OP-185, at $2.50 each. I enclose $______, payable to 
the AMA. 


Name 
Address | 
City/State/Zip | 







Nebcin 


tobramycin sulfate 


Available as: 


80 mg* per 2 ml, 

in 2-ml rubber-stoppered vials, in packages of 1 
and Traypaks™ (multivial cartons, Lilly) of 25 
60 mg* per 1.5 ml, 

in 1.5-m! Hyporets® (disposable syringes, Lilly) 


80 mg* per 2 ml, in 2-ml Hyporets 


Nebcin, Pediatric, Injection, 20 mg* per 2 mi, 
in single 2-m! rubber-stoppered vials 


'Equivalent to tobramycin. 


2 
z 
E 
72 


TOBRAMYCIN SULFATE 
- INJECTION 
fam 9 lobrom cm 


Please see reverse side for 
summary of prescribing information 
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WARNINGS 
Patients peated with Nebcin should be under close clinical observation, 
because tobramycin and other aminoglycoside antibiotics have an inherent 
potential for causing ototoxicity and nephrotoxicity. 
Both vestibular. and auditory ototoxicity can occur. Eighth-nerve impairment 
. may develop if patients have preexisting renal damage and if Nebcin is admin- 
-istered for longer periods or in higher doses than those recommended. 
- Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function 
. should be closely monitored in patients with known or suspected renal 
i ceo beh also in those whose renal function is initially normal but who 
evelop signs of renal dysfunction during therapy. Such impairment may be 
"-éharücterized by cylindruria, oliguria, proteinuria, or evidence of nitrogen 
jaa (increasing BUN, NPN, or creatinine). Evidence of impairment in 
re nal, vestibular, or auditory function requires discontinuation of the drug 
or oad adjustment. 
. Nebcin should be used with caution in premature and neonatal infants 
2: Spee of their renal immaturity and the resulting prolongation of serum 
half-life of the drug. 
In the c case of overdosage or toxic reactions, peritoneal dialysis or hemo- 
diatisis will help remove tobramycin from the blood. 
— - Serum concentrations should be monitored when feasible, and prolonged 
concentrations above 12 mcg/ml should be avoided. Urine should be 
f examined for increased excretion of protein, cells, and casts. 
.. Concurrent and sequential use of other neurotoxic and/or nephrotoxic 
> ie antibiotics, particularly streptomycin, neomycin, kanamycin, gentamicin, 
^ E . cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
mycin, should be avoided. 
Nebcin should not be given concurrently with potett diuretics. Some 
diuretics themselves cause ototoxicity, and intravenously administered 
"SS diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
tions in serum and tissue. 
Usage in Pregnancy — Safety of this product for use Grins pregnancy has 
. not been established. 


E escritor Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
Im . group, is derived from the actinomycete Streptomyces tenebrarius. Nebcin Injection is 
E  aclear and colorless sterile aqueous solution for parenteral administration. It is stable 
t - and requires no refrigeration. 
. Indications and Usage: Nebcin is indicated for the treatment of serious infections 
; - caused by susceptible strains of the following microorganisms: Pseudomonas 
VOR aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole-negative), 
^ ^ Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter sp., and staphylococci, 
A s js including Staphylococcus aureus (coagulase-positive and coagulase negative). 
ia - Nebcin is indicated in the treatment of septicemia; central-nervous-system 
X infections, including meningitis; neonatal sepsis; serious lower respiratory infections; 
t Er ; Bentroihtestjnel infections, including peritonitis; and serious skin, bone, and soft-tissue 
_ infections, including burns, caused by the susceptible organisms listed above. Clinical 
E ciisies have shown Nebcin also to be effective in serious complicated and recurrent 
. urinary tract infections due to these organisms. Aminoglycosides, including Nebcin, 
are not indicated i in uncompiicated initial episodes of urinary tract infections unless 
M mm the causative organisms are not susceptible to antibiotics having less potential toxicity. 
Nebcin may be considered in serious staphylococcal infections when penicillin or 
ES Er other potentially less toxic drugs are contraindicated and when bacterial susceptibility 
Yn Y testing and clinical judgment indicate its use. 
- € * Bacterial cultures should be obtained prior to and during treatment to isolate and 
^ m. identify etiologic organisms and to test their susceptibility to tobramycin. If suscepti- 
ws y l bility tests show that the causative organisms are resistant to tobramycin, other 
E t appropriate therapy should be instituted. In patients in whom gram-negative 
ni septicemia, neonatal sepsis, or meningitis is suspected, including those in whom 
y d | Penge rent therapy with a penicillin or cephalosporin and an aminoglycoside may be 
Tub ind cated, treatment with Nebcin may be initiated before the results of susceptibility 
E .. studies are obtained. The decision to continue therapy with Nebcin should be based on 
y E the results of susceptibility studies, the severity of the infection, and the important 
a de "additional concepts discussed in the WARNINGS box above. 
D d  Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
— toits use. 
3 E See’ WARNINGS box above. 
. . Precautions: Specimens should be collected during therapy for examination, as 
b! "recommended in the WARNINGS box. 
Y x . Neuromuscular blockade and respiratory paralysis have been reported in cats 
, receiving very high doses of tobramycin (40 mg/kg). The possibility that prolonged or 
Erte i apnea may occur should be considered if tobramycin is administered to 
- ae anesthetized patients who are also receiving neuromuscular blocking egenis euch as 
B succinylcholine or tubocurarine. - 
Cross-allergenicity among aminoglycosides has been demonstrated. : 
If overgrowth of jaa cid ete occurs, appropriate tiec should - 
beinitiated. — . s, : 
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Neurotoxicity —Adverse effects on both the estib Jii fitory br anches of the 
eighth nerve have been noted, espi ec jally in patients param doses or prolonged 
therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the ears, a and. 
hearing loss. 
NOTE: The risk of toxic. reactions is low in patients with Sohal teil ARA 
who do not receive Nebcin in higher doses or for jonger periods of time than those 
recommended. i 
Other reported adverse reactions possibly related to Nebcin include increased serum 
transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, granulocytopenia, . 
and thrombocytopenia; and fever, rash, itching, u urticaria, nausea, vomiting, headache, 
and lethargy. 
Suggested Dosage Suas M./1.V.: 
The usual duration of treatment is seven to ten days. 
Usual dosage for adults, children, and older infants (normal renal function)— 
3 mg/kg/day administered in three equal doses every eight hours. In life-threatening 
situations, the dosage may be increased up to 5 mg/kg/day administered in three or 
four equal doses. This dosage should be reduced to 3 mg/kg/day as soon as clinically 
indicated. (Refer to Table 1 for dosage schedule.) de: 
Dosage for neonates up to one week of age (normal renal function) — 
Up to 4 mg/kg/day may be given in two equal doses every 12 hours. 
Dosage guidelines for adult or pediatric patients with reduced renal function — 
After a loading dose of 1 mg/kg, subsequent dosage must be adjusted either with 
reduced doses at eight-hour intervals or with normal doses at prolonged intervals. 
To determine the reduced dose at eight-hour intervals, see the convenient nomogram 
in the package literature* To calculate normal dosage at prolonged intervals (if the 
creatinine clearance rate is not available and the patient's condition is stable), the 
following formula may be used: 
1 mg/kg q(6X serum creatinine) h 
Neither regimen should be used when dialysis is being performed. 
I.V. Administration —The usual volume of diluent for adults is 50 to 100 ml. For 
children, the volume of diluent should be proportionately less than for adults. The 
diluted solution usually should be infused over a period of 20 to 60 minutes. 





*An alternate rough guide for determining reduced dosage at eight-hour intervals (for patients 
whose steady-state serum creatinine values are known) is to divide the normally recommended dose ys 
the patient's serum creatinine. A» ud 


Table 1. Dosage Schedule Guide for Adults with Normal Renal Function. AMETS 
(Dosage at Eight-Hour Intervals) 


Usual Dose for 
Serious Infections 


. Maximum Dose for Life- _ 
Threatening Infections _ 
(Reduce as soon as possible) | - 
l66mg/gq8h |- 
(Total, 5 mg/kg/day) — |. 


For Patient 
Weighing 
kg Ib 


1mg/kgq8h 
(Total, 3 mg/kg/day) 





tApplicable to al! product forms except Nebcin, Pediatric, Injection (see How Supplied). 


How Supplied: Ampoules (Vials) Nebcin* (tobramycin sulfate, Lilly), Injection, 80 mg 
(equivalent to tobramycin) per 2 ml, 2 ml, rubber-stoppered, in packages of 1 and * 
Traypaks™(multivial cartons, Lilly) of 25. 

Ampoules (Vials) Nebcin, Pediatric, Injection, 20 mg (equivalent to tobramycin) per. 
2 ml, 2 ml, rubber-stoppered, in packages of 1. | 

Hyporets* (disposable syringes, Lilly) Nebcin, Injection; 60 mg (equivalent to 
tobramycin) per 1.5 ml, 1.5 Sml, and 80 mg peat 02 to tobramycin) per 2 ft, 2 mi, 
in packages of 24. 

Each ml also contains 5 mg phenol as a N EN 3.2 mg NE bisulfite, 0. 1 me 
edetate disodium, and water for injection, q.s. PUE: acid and/or sodium fie oxide 
may have been added to adjust the pH. _ [0304760] 


_ Additional TEEST available to the profession ey 
on request | from Eli Lilly and Company zx | ae, 


Menon. Indiana 46206. 


Eli Lilly industries, Inc. YIN cR E | A 
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Fat Necrosis of the Breast — 
Jaek E. Meyer, MD: Paul Silverman, MD: Lalita Gandbhir, MD d ; ; 1 an Es S 5 | Bs | | 


ea A e 


* Fat necrosis of the breast is an uncommon entity but may . patients. The incidence of fat necrosis in the most recent 
mimic malignancy on both mammographic and clinical examina- X j 1,500. breast biopsies performed at Pondville Hospital, 
tion. Seven patients had recent excisional breast biopsy speci- — Walpole, Mass, was 0.6%, with trauma implicated in nearly 
mens that showed fat necrosis. | vu e 40% ofthese patients, os gs fs - 

Te penmogiaphie "REOS sn dlc " FU TN A few reports of the ‘mammographic appearance of fat 
tive phase of the lesion, with a cystic appearance representing ree Eras SUS actu ager. RE im r A TRE $ 
early or incomplete healing. Progression to connective tissue eee E have appeared A the literature, and it has been 
invasion appears as an irregular, dense, spiculated mass. Clini- | emphasized that it may be confused with carcinoma.*^ 
cally, these tumors may be firm, fixed, and produce overlying Irregular, poorly defined, spiculated margins similar to 
skin or nipple retraction. No matter how strong the clinical what is seen in infiltrating carcinoma may be present, as 
suspicion that a breast lesion represents fat necrosis, an exci- ^ well as skin and nipple changes, and occasionally microcal- 


sional biopsy is necessary for confirmation in all cases. __ — ifieations. _ 
42.( d E =o : f — "n Ab : . ent . Li 
(Arch Surg 113:601-805, WS. |... . The following cases exemplify the spectrum of clinical 
Ds a yaah M E |. . . And mammographic findings in fat necrosis. 


REPORT OF CASES 


* éb L 
A4 ux. 


EN necrosis of the breast is important because it is — 
often confused with carcinoma, both clinically and 
roentgenographically. The incidence of this lesion is quite developed in the upper outer quadrant of the right breast in a 
low, with only 25 cases found in a repor ted ser ies of 3,000 = 51-year-old. woman with no history of trauma. The xeromammo- 
breast tumors.' Historically, Lee and Adair’ stressed the gram revealed a 2.5-em cystic lesion, with irregular infiltration 
strong association of these lesions with trauma and founda into the adjacent tissues on the anterior margin (Fig 1). An 
high incidence in patients with fatty, pendulous breasts. excisional biopsy specimen disclosed a fluid-filled cystic mass, with 
Later, Hadfield’ summarized 40 cases; 12 of the patients marginal changes of fat necrosis. 
had radical mastectomy for presumed cancer, and trauma __ Case 2.- An 80-year-old woman noted a tender lump in her left 
was implicated in 40% of these patients. Extensive experi- _ pedent. tinge montis vix ignores "d viu A, oe 
JEDE ME Aa AY < ork during Mass, with adjacent skin retraction and deep fixation, was pres- 
ence accumulated at Memorial Hospital, New York, GUEN E a: eb ee EIERN eie | 
aaa ; EET O, ia hg aoe ent. The mammogram (Fig 2) showed a 1.5-em mass, with margin- 
a 22-year period yielded 110 VOS, with an overall incidence . al spiculation consistent with a malignant process. An excisional 
of 0.5% of excised breast lesions.' There was a history of - biopsy was performed, and fat necrosis was found on permanent 
trauma in 37% of these patients, all had a palpable mass, sectioning of the mass. — Xo n 
and there was a 5056 incidence of skin changes. Haagensen Case 3.—A 55-year-old woman with no previous injury noticed a 
reported a 32% incidence of trauma in his series of 44 . montender lump in the inner portion of the right breast that 
: ; at measured 3.5 cm and was associated with slight nipple retraction. 
AU The mammographic size was 2.2 em, with ill-defined margins 
Accepted for publication Jan 17, 1978. suspicious for malignancy (Fig 3). The excised specimen showed 
From the Departments of Radiology and Pathology, Pondville Hospital, fat necrosis, and a postoperative mammogram disclosed that the 
Walpole, Mass (Drs Meyer, Silverman, and Gandbhir); the University of | suspicious area had been removed. 
Massachusetts Medical School, Worcester (Dr Meyer); and Boston Universi- _ CASE 4.—A 75- cold nan injured th t ti fh 
ty School of Medicine (Dr Meyer). year-old woman injured the outer portion of her 
Reprint requests to Pondville Hospital, PO Box 111, Walpole MA 02081 right breast one year before noticing a painless, 3.5-em mass with 
(Dr Meyer). | associated skin retraction. A xeromammogram showed a 2-em 


Case LA 4-cm, slightly tender mass without skin changes 
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Fig 1.—Case 1. Cystic lesion measuring 2.5 cm, with obscuration 
and infiltration on anterior margin (arrow). Roentgenographic 
diagnosis: carcinoma vs inflammatory cyst. Pathological diagno- 
sis: fat necrosis. 


Fig 3.—Case 3. Ill-defined mass 2.2 cm in diameter (arrows). 
Roentgenographic diagnosis: probable carcinoma. Pathological 
diagnosis: fat necrosis. 





Fig 4.—Case 4. Cystic mass measuring 2 cm, with spiculated 
superior and inferior margins (thin arrow) and adjacent skin 
retraction (thick arrow). Contents of mass are of fat density. 
Roentgenographic diagnosis: fat necrosis vs carcinoma. Patho- 


logical diagnosis: fat necrosis. 
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Fig 2.—Case 2. Mass measuring 1.5 cm, with spiculated, irregular, 
poorly defined margins (arrows). Roentgenographic diagnosis: 
carcinoma. Pathological diagnosis: fat necrosis. 
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Fig 5.—Case 5. Five-millimeter area of density beneath nipple 
contains a few small, irregular calcifications (arrows). Roentgen- 


ographic diagnosis: possible carcinoma. Pathological diagnosis: 
fat necrosis. 


Fig 7.—Case 7. Slightly irregular, poorly defined, 2-cm mass 
(arrows). Roentgenographic diagnosis: suspicious for carcinoma. 
Pathological diagnosis: fat necrosis. 





Fig 8.—Early phase of fat necrosis showing lipid-filled macro- 
phages (hematoxylin-eosin, original magnification x 20). 
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Fig 6.—Case 6. Eight-millimeter, subareolar, poorly defined mass 
(thin arrows). Roentgenographic diagnosis: carcinoma. Patho- 
logical diagnosis: fat necrosis. Thick arrow shows fibroadenoma 
(proved by biopsy specimen). 
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Fig 9.—Later healing stage of fat necrosis showing proliferation of 


connective tissue and chronic inflammation (hematoxylin-eosin, 
original magnification x 10). 
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mass with marginal spiculation and overlying skin thickening (Fig 
4). The main portion of the mass was radiolucent, consistent with 
fat density. An excisional biopsy was performed. The fluid 
removed at surgery was grossly liquefied fat, and the irregular 
margins represented fat necrosis. 

Case 5.—A 38-year-old woman who had multiple previous biop- 
sies done for fibrocystic disease was noted on mammography to 
have a 5-mm mass beneath the nipple with a number of associated 
small, slightly irregular calcifications (Fig 5). An excisional biopsy 
disclosed fat necrosis with numerous microscopic calcifications. 
The fat necrosis was probably due to the previous biopsies. 

Case 6.—A 51-year-old woman had a two-week history of a lump 
in the right breast without previous trauma. Physical examination 
showed a movable, 2-cm nodular mass in the upper outer quadrant. 
The mammogram disclosed a small, smoothly marginated, 
benign-appearing lesion corresponding with the palpable area, but 
there was an 8-mm spiculated area beneath the nipple (Fig 6) that 
was barely palpable, but an excisional biopsy specimen disclosed 
fat necrosis. The larger area was a fibroadenoma. 

Case 7.—A 49-year-old woman noted a painful mass that devel- 
oped in the outer portion of the right breast without history of 
trauma. The mass measured 4 x 3 em and was movable. The 
mammogram showed a poorly defined, partially obscured area of 
asymmetric increase in density measuring 2 em with some irreg- 
ularity to the visible margins (Fig 7). An excisional biopsy 
specimen yielded fat necrosis. 
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Fig 10.—Cyst surrounded by lipid-filled macrophages (hematoxy- 
lin-eosin, original magnification x 10). 


CLINICAL FINDINGS 


The age range in this group of patients was from 38 to 80 
years, with a median of 57 years. Six of the seven patients 
had a discrete mass, and three of the seven patients had a 
history of trauma, including one patient on whom multiple 
previous breast biopsies had been performed. Skin changes 
were present in two patients, and constant or intermittent 
pain was present in three. Three of the seven lesions were 
considered malignant on the basis of the physical examina- 
tion. Haagensen? stressed that most lesions are situated 
very close to the skin surface of the breast where trauma 
would be most severe, and this was apparent in five of our 
patients. 


Pathological Conditions 


Fat necrosis may follow trauma, either externally or as a 
result of surgical biopsy. It may also be the result of 
stagnation of the contents of lactiferous duets, with subse- 
quent erosion of the duct and, finally, extrusion of the 
contents into the surrounding fat." Microscopically, in the 
early stages, there is infiltration of lymphocytes and 
macrophages that contain degenerating lipid (Fig 8). In 
the later healing phase, there is proliferation of connective 
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tissue (Fig 9). Areas of fat necrosis may become liquefied 
and a fluid-filled cyst may develop (Fig 10). When the 
repair phase is nearly complete, the gross picture is that of 
a grayish white, firm, stellate, focally pigmented, and 
sometimes calcified mass. All seven of these lesions were 
recognized as benign, and four had a gross fluid-filled 
component. 


MAMMOGRAPHIC FINDINGS 


The mammographic findings in seven patients were as 
follows: discrete mass with irregular or spiculated margins - 
was found in 6/7; mammographic dimensions less than 
clinical measurement were found in 6/7: skin retraction or 
thickening was found in 2/7; and calcifications were found | 
in 1/7. 2. anos 

Each of the six lesions that were palpable had smaller. 


roentgenographic dimensions than clinical measurements, - 


a finding that suggests malignaney. An interesting lucen- - 
cy of fat density was present within the mass of patient 

4, indicating that unabsorbed fat was present. All- 
lesions were considered to be possible malignant - 
neoplasms, and a biopsy was suggested in each case. | 


Leborgne“ observed cystic lesions with calcifications in 
the walls to be typical of fat necrosis. He also said that 
small, nonpalpable ring calcifications often seen on 
mammograms are tiny, fat necrosis cysts. Other than a 
cystic lesion containing radiolucent fat, as noted in patient 
4, no other characteristic appearance for fat necrosis 
has been identified. The roentgenographie appearance is a 
reflection of the phase of repair to which the lesion has 
progressed. A predominantly cystic appearance represents 
early or incomplete healing contrasted with the reparative 
phase of connective tissue invasion that yields an irregular, 
dense, spiculated mass. The spiculated irregular margins 
seen in three patients are a reflection of the reparative 
phase of connective tissue invasion, whereas the cystic 
changes seen in three patients are a reflection of incom- 


plete repair in the early phase of fat necrosis. 


Mammographic evaluation of the breast, coupled with 
physical examination, has allowed for more accurate preop- 


erative assessment of palpable breast lesions. Certain 
benign disorders may be indistinguishable from malignan- 


cy on preoperative evaluation, fat necrosis being the most 


. notable. Sclerosing adenosis, plasma cell mastitis, and 
_ breast abscesses may be confused with malignancy. 
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There are occasional pleasant surprises for breast surgeons, 
even in the patient in whom the signs of malignancy are all 
flashing red! The authors have documented some cases of fat 
necrosis that offer support for this statement. More importantly, 
they offer, by visual means, a possible temporal spectrum of fat 
necrosis that may range from insult, reaction, liquefaction, and 
scarring to quiescence. This history of the ailment must have been 
present, at least in part, in every such case, but here it is better 
displayed, ry | | E 


Properly intended is the subtle reminder to surgeons that the —— 


x 
ae 
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Editorial Comment = 


interpreters of the mammogram also must recognize an obligation 
to the patient in the directing of appropriate care. It behooves 


each surgeon to be thoroughly familiar with and not misunder- 


stand or resent the reporting "code" of the radiologist. Thus, we 


Should view the directive “cannot be differentiated from malig- 


nancy," "biopsy advised," "suspicious for carcinoma," or other 

seemingly hedging statements as a polite professional push from 

an interested colleague. a uisu 

des PGE 5o Se 7n gom B. Wat MN 
AT Rochester, Minn 
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e 12 dosage forms and strengths 


NOTE: Do not use 'Compazine' in pediatric surgery. 
Not recommended for children under 20 Ibs. or 2 
years of age. In children with acute illnesses or dehy- 
dration, use only under close supervision. 


Before prescribing, see complete prescribing information in SK&F 
literature or PDR. The following is a brief summary. 


Indications: Management of the manifestations of psychotic dis- 
orders; management of psychongurotic patients displaying primarily 
symptoms of moderate to severe anxiety and tension; and for control 
of severe nausea and vomiting. 


'"Compazine' has not been shown effective in the management of 
behavioral complications in patients with mental retardation. 


Contraindications: Comatose or greatly depressed states due to 
C.N.S. depressants; bone marrow depression; pediatric surgery. 


Warnings: The extrapyramidal symptoms which can occur secondary 
to 'Compazine' may be confused with the central nervous system 
signs of an undiagnosed primary disease responsible for the 
vomiting, e.g., Reye's syndrome or other encephalopathy. The use 

of 'Compazine' and other potential hepatotoxins should be avoided 
in children and adolescents whose signs and symptoms suggest 
Reye's syndrome. 

Avoid using in patients hypersensitive (e.g., blood dyscrasias or 
jaundice) to any phenothiazine. Caution patients about activities 
requiring alertness (e.g., operating vehicles or machinery) especially 
during the first few days' therapy Prochlorperazine may intensify or 
prolong the action of other C.N.S. depressants. Not recommended 
for children uncer 20 pounds or 2 years of age. 


Use in pregnancy only when potential benefits outweigh hazards. 


Precautions: The antiemetic action of 'Compazine' may mask the 
signs and symptoms of overdosage of other drugs and may obscure 
the diagnosis and treatment of other conditions such as intestinal 
obstruction, brain tumor and Reye's syndrome (See WARNINGS). 
Postoperative aspiration of vomitus has occurred in a few surgical 
patients who received prochlorperazine as an antiemetic. Deep 
sleep and coma have been reported, usually with overdosage. 
Patients on long-term therapy, especially high doses, should be 
evaluated periodically for possible adjustment or discontinuance of 
drug therapy. In children with acute illnesses or dehydration, use 
only under close supervision. 





brand of 


prochlorperazine 


SI GF 


a SmithKline company 





Injection: 
5 mg./ml. 


Adverse Reactions: Drowsiness, dizziness, amenorrhea, blurred vision; 
skin reactions. Hypotension. Cholestatic jaundice, leukopenia, 
agranulocytosis. Fatty changes in the liver have been observed in 

a few patients who died while receiving the drug (no causal rela- 
tionship has been established). Neuromuscular (extrapyramidal) 
reactions: motor restlessness, dystonias, pseudo-parkinsonism, 
persistent tardive dyskinesia. Contact dermatitis is a possibility with 
concentrate and injectable forms. 


Other adverse reactions reported with Compazine (prochlorperazine, 
SK&F) or other phenothiazines: Some adverse effects are more 
frequent or intense in specific disorders (e.g., severe hypotension 

in mitral insufficiency or pheochromocytoma). 


Grand mal convulsions; altered cerebrospinal fluid proteins; cerebral 
edema; prolongation and intensification of the action of C.N.S. 
depressants, atropine, heat and organophosphorus insecticides; 
dryness of mouth, nasal congestion, headache, nausea, constipa- 
tion, obstipation, adynamic ileus, inhibition of ejaculation; reactivation 
of psychotic processes, catatonic-like states; hypotension (some- 
times fatal); cardiac arrest; pancytopenia, thrombocytopenic 
purpura, eosinophilia; biliary stasis; lactation, galactorhea, gyne- 
comastia, menstrual irregularities, false-positive pregnancy tests; 
photosensitivity, itching, erythema, urticaria, eczema up to exfoliative 
dermatitis; asthma, laryngeal edema; angioneurotic edema, anaphy- 
lactoid reactions; peripheral edema; reversed epinephrine effect: 
hyperpyrexia; a systemic lupus erythematosus-like syndrome; pig- 
mentary retinopathy; with prolonged administration of substantial 
doses, skin pigmentation, epithelial keratopathy, and lenticular and 
cormeal deposits. > 


EKG changes have been reported, but relationship to myocardial 
damage is not confirmed. Discontinue long-term, high-dose therapy 
gradually. 


NOTE: Sudden death in patients taking phenothiazines (apparently 
due to cardiac arrest or asphyxia due to failure of cough reflex) has 
been reported, but no causal relationship has been established. 


supplied: Tablets—5, 10 and 25 mg., in bottles of 100; Spansule * 
capsules —10, 15, 30 and 75 mg., in bottles of 50; Injection— 

5 mg./ml. in 2 ml. ampuls, 10 ml. vials, and 2 ml. disposable syringes; 
Suppositories— 21, 5 and 25 mg.; Syrup—5 mg./5 ml.; Concentrate 
(intended for institutional use only)—10 mg./ml.; Single Unit Packages 
of 100 (intended for institutional use only) —5 and 10 mg. tablets; 

10, 45 and 30 mg. 'Spansule' capsules. 


Compazine ‘the emesis 
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Smith Kline &French Laboratories Philadelphia, PA 
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Thromboembolic Risk 












of Postsplenectomy Thromboeytosis 


Michael A. Boxer, MD; Jory Braun, MD; Leonard Ellman, MD 


e Although thrombocytosis is a very common finding after 
splenectomy, the thromboembolic risk of postsplenectomy 


= thrombocytosis has not been clarified. To our knowledge, this 


retrospective study of 318 patients without myeloproliferative 
disorders who underwent splenectomy is the largest of its type. 


|. Thrombocytosis developed in 75% of the patients. No substantial 
» increase in the incidence of thromboembolism was detected in 


patients with thrombocytosis. 
(Arch Surg 113:808-809, 1978) 


he platelet count routinely increases at least 30% after 

splenectomy, and postsplenectomy thrombocytosis is 
a common finding. The increasing platelet count is first 
noted two to ten days after splenectomy and usually 
reaches a peak one to three weeks later. In most cases, the 
platelet count gradually returns to normal levels over a 
period of two weeks to several months.' Although thrombo- 
eytosis has clearly been associated with thromboembolism 
in patients with myeloproliferative disorders such as poly- 
eythemia vera and essential thrombocythemia, the 
thromboembolic risk of postsplenectomy thrombocytosis 
has not been clarified. The present study attempts to 
answer this question through a retrospective study. 


METHODS 


The charts of all patients undergoing splenectomy from 1968 to 
1974 at the Massachusetts General Hospital, Boston, were 
provided by a computerized retrieval system. Patients were 
followed until the time of discharge from the hospital. Patients 
who had leukemia or myeloproliferative disorders were not 
included in the study. Thrombophlebitis was diagnosed by physical 


oO Sage SSS gE Se a ee SERERE QM LE MEME CMS D Mee 
Accepted for publication Jan 16, 1978. 
From the Hematology Unit, Massachusetts General Hospital, Boston. 
Reprint requests to Hematology Unit, Massachusetts General Hospital, 
Boston, MA 02114 (Dr Ellman). 


findings and was confirmed by phlebography in some cases. All 
diagnoses of pulmonary embolism were based on a positive lung 
scan or pulmonary angiogram, The diagnosis of mesenteric, portal, 
or splenic vein thrombosis was confirmed by exploratory laparoto- 
my. 

The normal platelet count in our laboratory is 150,000 to 350,000/ 
cu mm. Patients with a platelet count greater than 400,000/cu mm 
were considered to have thrombocytosis. Careful notice was taken 
of postoperative medications, particularly anticoagulants and 
drugs that are known to influence platelet function, such as 
aspirin. Statistical analysis was performed according to a x 
test.’ 


RESULTS 


The hospital records of 463 patients who underwent 
splenectomy were reviewed. A total of 145 records could 
not be evaluated since platelet counts were not obtained 
past the fourth postoperative day. Of the 318 patients who 
could be evaluated, thrombocytosis developed in 289 (75%). 
The distribution of the maximum platelet count recorded 
after splenectomy for different disorders is given in Table 
1. Nine of the 239 patients (3.8%) with thrombocytosis had 
a thromboembolic complication compared with one throm- 
boembolie complication in the 79 patients (1.8%) with 
normal platelet counts throughout their postoperative peri- 
od. Although this difference suggests an increased inci- 
dence of thromboembolic complications in the group with 
thrombocytosis, the difference is not statistically signifi- 
cant. Thromboembolism developed in three of the 72 
patients (4.2%) with platelet counts in excess of 1,000,000/ 
cu mm compared with one of 79 patients in the group with 
normal platelet counts (1.396). This difference is also not 
statistically significant. 

Clinical data on the patients with thromboembolism are 
given in Table 2. No thromboembolic events were encoun- 
tered in the groups with non-Hodgkin's lymphoma, Hodg- 


Table 1.—Distribution of Platelet Counts After Splenectomy 





79 


Platelet Count 


400,000-1,000,000/cu mm 


> 1,000,000/cu mm 


*Occurring during the course of abdominal surgery and there was no prior intention to perform splenectomy. 
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Table 2.—Thromboembolic Complications After Splenectomy 


Maximum Platelet 
Count Before 
Thrombosis, 

cu mm 


297,000 


Platelet Count at 
Time of 
Thrombosis, 
cu mm 


597,000 


3/62 1,315,000 30 
7 
8 


. Post- 
operative 
Day 


Complication 
Thrombophlebitis (TP) 
Pulmonary embolism (PE) 
TP 


Primary lliness 
Carcinoma, breast 
Abdominal aortic aneurysm 
Perforated ulcer 


4/56 435,000 435, 000 TP and PE Carcinoma, pancreas 
5/53 610,000 610,000 T Carcinoma, pancreas 
T 


6/71 1,300,000 
1,345,000 
600,000 


675,000 


525,000 
953,000 
425,000 
675,000 
410,000 


kin’s disease, or hemolytic anemia. Among the patients 1 
with thrombocytosis, thromboembolism developed in two. 
of 20 with immune thrombocytopenic purpura and three of _ 


30 with intra-abdominal malignant neoplasms. However, 
these results are not statistically significant. No particular 
pattern of medications seemed to influence the incidence 


of thromboembolism. None of the patients received 


prophylactic heparin sodium, warfarin sodium, or dextran 
sulfate for anticoagulation. Although 89 patients received 
aspirin at some time during the postoperative period, only 


11 patients received aspirin on a regular basis as prophy- | 
laxis for thromboembolism. Hence, no conclusion is possi- - 


ble regarding the efficacy of. aspirin as a prophylactic | 
agent for throm boembolism in patients with reactive | 
mee dud ea rr irn BENE, 
| COMMENT En e utis 

It is well sedie that the spleen helps to bulate the 
platelet count. It functions as a “reservoir,” and approxi- 
mately one third of the peripheral platelet pool is found in 
the normal-sized spleen. Another function of the spleen is 


the platelet count after splenectomy is a predictable occur- 
rence.' Splenectomy has been reported to cause a higher | 
incidence of phlebitis and pulmonary embolism than other 
abdominal surgical procedures.’ This may be related to the 
rise in the platelet count that occurs after splenectomy. In 


our study, 75% of the patients had thrombocytosis after — 


splenectomy. The literature on the thromboembolic risk of. 
postsplenectomy thrombocytosis i is inconclusive. Hirsh and | 


Dacie reported a very high incidence in patients. who 


underwent splenectomy for hemolytic anemia and in whom | 
the anemia did not resolve. They suggested that persistent 
anemia stimulated thrombopoesis as well as erythropoesis.^ | 


In addition, several reports of cases relate thromboembolic - 


complieations after splenectomy to thrombocytosis, partic- 
ularly mesenteric vascular occlusion.™” On the other hand, 
several studies have failed to show an increased incidence 


of thromboembolism in patients in whom braaier: i 
`- Am J Med 61:897-914, 1976. 


develops after splenectomy in comparison with patients 
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8 
2 

9 


P 

P n i Carcinoma, stomach 

Cirrhosis 

Duodenal ulcer 
Thrombocytopenic purpura (ITP) 


. Splenic vein thrombosis hi 


whose platelet. oai remain normal.*'" However, these 


series are small, 


= 


the largest one involving only 101 
patients. "In our larger series of 318 patients, we found a 


. small increase in the incidence of thromboembolism in the 
group with thrombocytosis, but the difference was not 
| statistically significant. Separating out the patients with 


platelet counts in excess of 1,000,000/cu mm still failed to 


demonstrate a significant association between postsple- 
 nectomy thrombocytosis and thromboembolism. Similarly, 


-no subgroup of patients with thrombocytosis had a signif- 
-icantly increased risk of thromboembolism. Hence, our 


study fails to demonstrate an association between post- 


1974. 
to remove senescent or damaged platelets. Hence, arisein — 


splenectomy thrombocytosis and thromboembolism. A 


E recommendation for the routine use of aspirin'* or other 
i . anticoagulants for postsplenectomy thromboeytosis cannot 
. be made on the basis of our study. 


y L 
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THE BIPHASIC NATURE 
OF SERIOUS 

INTRA-ABDOMINAL/ PELVIC 
INF ECTION 5 









- coverage of both aerobes and 
anaerobes should be considered 
during all stages of serious intra- 
abdominal and female pelvic 
infections. 

The majority of these infections 
are polymicrobial. During the 
early, toxic phase, aerobes are 


Introduction - 


The biphasic clinical nature of 
serious intra-abdominal and 
female pelvic infections may be ` 
related to sequential dominance 
first of aerobes and then of 
anaerobes. Antimicrobial 
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DN _ vagina may occur during surgery 
- or as a result of trauma, septic 
abortion, or perforating diseases 
. Such as appendicitis. | 
Clinical signs in the acute phase 
netus: increasing abdominal. 
. tenderness and fever. Bacteremia, 
. which may progress to septic 
- Shock, occurs fairly frequently. In 
female pelvic infections, bacteremia 
.. and septic pelvic thrombophlebitis 
. are always a threat because of the 
Eb, < rich vasculature of the female pelvis. 
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Initially, antimicrobial therapy 
directed against aerobes such 
as Escherichia coli often results 
in defervescence and Clinical 
improvement. Failure of the 
patient to respond or recurrence 
of symptoms may indicate 
anaerobic involvement. B. fragilis 
is the anaerobe most frequently 
isolated in patients with intra- 
abdominal sepsis or serious 
female pelvic infections. 








Late Phase: — 
Peritoneal Response 





The clinical course may 
progress to walling off of the 
infection and subsequent absces 
formation. These collections of pu 
can be located intraperitoneally, 
retroperitoneally, or within 
the viscera. 

Progression from peritonitis to 
abscess formation may be an 
insidious process or may be 
marked by sudden deterioration 
of the patient who had been 
recovering. At this point, failure tc 
respond to appropriate antibiotic 
therapy should alert the clinician 
to the possibility of intra-abdomin: 


or pelvic abscess formation and 





generally the dominant 
pathogens; the coexistent 
anaerobes may contribute to the 
clinical picture. In the patient who 
progresses to the late phase and 
develops an abscess, anaerobes 
(especially Bacteroides fragilis) 
_are the dominant isolates. 


: E ise 


For information about one antibiotic to 
consider in treating serious infections due to 
anaerobic pathogens, please turn the page. 


INDUCED PERITONEAL SOILAGE 


The sequence of events that follow experimental 
induction of peritoneal soilage in rats parallels the 
biphasic course of this disease. Although animal 


| data cannot be directly applied to humans, this 


model helps explain the pathogenesis. 

A standardized inoculum of rat colonic contents 
containing both aerobic and anaerobic organisms 
was implanted into the peritoneal cavity of male 


Wistar rats. The animals were observed for response 


and survivors were sacrificed after ten days. The rats 
developed a two-stage disease: initial, acute peritonitis 
and later, intra-abdominal abscesses. Mortality and 


progression of these stages varied sharply with 


antimicrobial sid pie for aerobes, anaerobes, 


or both. 


EE Initial Mortality Rate in Rats 
— [E] Abscess Formation in Survivors 


© LLL] Normat Rats With No Infectious Complications 


U ntreated Controls (60) 


- 22/0004) a hae d 38/38 (100%) 


| “Antibiotic Coverage for L4 
eI Ip Coliforms Only (57) 


ta 2/57 (4%) LE: 54/55 (9855) 1/57 (2%) Normal 


Antibiotic Coverage for 


Anaerobes Only (60) ^g - 
21/60 (3596) — 2/39 (5%. 37/60 (6295) Normal 


Combined Coverage 
for Coliforms + Anaerobes (58) 


5/58 (9%) — 


In this study, coliform organisms appeared to be 
responsible for the early mortality associated with fecal 
peritonitis, whereas B. fragilis and other anaerobes 
were associated with later abscess formation. 
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_ Anaerobic activity 

| Cleocin ® PO, (clindamycin phos- 

_ phate injection) has proved to be 
.. effective in a variety of serious 


intra-abdominal and female pel- 
vic infections caused by sus- 
ceptible anaerobic organisms in- 
cluding gram-positive cocci, and 
gram-positive and gram-negative 
bacilli. Specifically, the activity of 
clindamycin has been estab- 


lished in the following conditions: 
septicemia; serious intra-abdomi- 
. nal infections such as peritonitis 

. and intra-abdominal abscess; se- 


rious infections of the female 
pelvis and genital tract such as 
endometritis, nongonococcal 
tubo-ovarian abscess, pelvic cel- 
lulitis, and postsurgical vaginal 
cuff infection; serious lower respi- 
ratory tract infections such as 
empyema, anaerobic pneu- 
monitis, and lung abscess; and . 
serious skin and soft-tissue infec- 


3 .. tions caused by susceptible 


strains of bacteroides, fusobac- 
teria, eubacteria, actinomyces, 
peptococci, microaerophilic 
Streptococci, and clostridia * 
Since disc susceptibility testing 


. with current methods is not reli- 
able for anaerobes, in vitro dilution 


methods should be used to de- 
termine susceptibility to 
clindamycin. 


Also of value in serious aerobic 


» gram-positive infections caused 


by susceptible streptococci, staph- 


ylococci, and pneumococci. The 


use of Cleocin PO,in gram- 


- positive infections has been in- 
vestigated both clinically and 


bacteriologically. Because of the 
risk of colitis, as described in the 
WARNING box, before selecting 
clindamycin the physician should 
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CONSIDERATIONS... 





consider 
the nature of 
the infection 
and the suitability 

of less-toxic alternatives (eg, 
erythromycin). 


Indications include: serious 
lower respiratory tract infections 
such as pneumonia caused by 
susceptible staphylococci; se- 
rious soft-tissue infections such 
as deep abscesses and deep 
traumatic or surgical wound in- 
fections caused by susceptible 
staphylococci and streptococci; 
septicemia caused by suscepti- 
ble staphylococci and strepto- 
cocci; and acute hematogenous 
osteomyelitis caused by suscepti- 
ble staphylococci. In many 
instances, the evaluated cases 
have been secondary to massive 
wounds, surgery, or debilitating 
disease. With few exceptions, the 
organisms proved susceptible in 
vitro and were successfully eradi- 
cated from the clinical lesions. 


Other therapeutic 
considerations | 

1. Cleocin PO,(clindamycin 
phosphate injection) is clinically 
effective in serious infections 
caused by penicillin-resistant or 
penicillinase-producing staphylo- 
cocci. However, staphylococcal 
strains resistant to clindamycin 
have been encountered, and 
susceptibility testing should be 
performed. 
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2. Cleocin PO,is useful in 
patients who are sensitive to pen- 
icillin. Clindamycin does not 
share antigenicity with the pen- 
icillins; however, hypersensitivity 
reactions have been reported 
with clindamycin therapy. If a 
hypersensitivity reaction occurs, 
the drug should be discontinued. 
Serious anaphylactoid reactions 
require immediate emergency 
treatment with epinephrine. Oxy- 
gen and intravenous cortico- 
steroids should also be administere 
as indicated. 

Cleocin PO, can fill a need for 
both penicillin-sensitive patients 
and those with serious infections 
caused by penicillin-resistant 
Staphylococci. 

As with all antibiotics, Cleocin 
PO,should be used with caution 
in atopic patients. Clindamycin 
has demonstrated cross-anti- 
genicity with lincomycin. 

Cleocin PO, should be re- 
served for serious infections 
where less-toxic antimicrobial 
agents are inappropriate, as de- 
scribed in the Indications section 
of the brief summary on the 
following page. 


If significant diarrhea or co- 
litis occurs during therapy, 
this antibiotic should be dis- 
continued. (See WARNING 


box and summary of pre- 
scribing information on 
following page.) 





*Clostridia are more resistant than most an- 
aerobes to clindamycin. Some species, eg, 
C. sporogenes and C. tertium, are frequently 
resistant to clindamycin. 
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(clindamycin phosphate injection, N.F.) 


WARNING 
Clindamycin can cause severe colitis 
which may end fatally. Therefore, it should 
be reserved for serious infections where 
less-toxic antimicrobial agents are inap- 
propriate, as described in the Indications 
section. It should not be used in patients 
with nonbacterial infections, such as most 
upper respiratory tract infections. The 
colitis is usually characterized by severe, 
persistent diarrhea and severe abdominal 
cramps and may be associated with the 
passage of blood anc mucus. Endoscopic 
examination may reveal pseudomem- 
branous colitis. 
When significant diarrhea occurs, the drug 
should be discontinued or, if necessary, 
continued only with close observation of 
the patient. Large bowel endoscopy has 
been recommended. 
Antiperistaltic agents such as opiates and 
diphenoxylate with atropine (Lornotil 9) 
may prolong and/or worsen the condition. 
Diarrhea, colitis, and pseudomembranous 
colitis have been observed to begin up to 
several weeks following cessation of 
therapy with clindamycin. 





Each ml contains: 
clindamycin phosphate 
EU WM Ae 5, nvr gh vet Riese 150 mg 
clindamycin base 
Danowalcohol ©... soe See's vars es 5 mg 
disodium edetate ................ 0.5 mg 
- water for injection: ................... qs 
When necessary, pH adjusted with NaOH 
and/or HCI. 


Indications: Clindamycin is indicated in the 
treatment of serious infections caused by 
susceptible anaerobic bacteria. 

Clindamycin is also indicated in the treat- 
ment of serious infections due to susceptible 
strains of streptococci, pneumococci, and 
staphylococci. Its use should be reserved for 
penicillin-allergic patients or other patients for 
whom, in the judgment of the physician, a 
penicillin is inappropriate. Because of the risk 
of colitis, as described in the WARNING box, 
before selecting clindamycin the physician 
should consider the nature of the infection 
and the suitability of less-toxic alternatives 
(eg, erythromycin). 

Anaerobes: Serious respiratory tract infec- 
tions such as empyema, anaerobic pneu- 
monitis and lung abscess; sericus skin and 
soft-tissue infections; septicemia; intra-ab- 
dominal infections such as peritonitis and 
intra-abdominal abscess (typically resulting 
from anaerobic organisms resident in the 
normal gastrointestinal tract); infections of the 
female pelvis and genital tract such as 
endometritis, nongonococcal tubo-ovarian 
abscess, pelvic cellulitis, and postsurgical 
vaginal cuff infection. 

Streptococci: Serious respiratory tract infec- 
tions; serious skin and soft-tissue infections; 
septicemia. 

Staphylococci: Serious respiratory tract 
infections; serious skin and soft-tissue infec- 





tions; septicemia; acute hematogenous 
osteomyelitis. 

Pneumococci: Serious respiratory tract 
infections. 

Adjunctive Therapy: In the surgical treat- 
ment of chronic bone and joint infections due 
to susceptible organisms. Indicated surgical 
procedures should be performed in con- 
junction with antibiotic therapy. 

Bacteriologic studies should be performed 
to determine the causative organisms and 
their susceptibility to clindamycin. 


Contraindications: History of hypersensitivity 
to clindamycin or lincomycin. 


Warnings: (See WARNING box.) Mild cases 
of colitis may respond to drug discontinuance 
alone. Moderate to severe cases should be 
managed promptly with fluid, electrolyte, and 
protein supplementation as indicated. Sys- 
temic corticoids and corticoid retention 
enemas may help relieve the colitis. Other 
causes of colitis should also be considered. 

A careful inquiry should be made con- 
cerning previous sensitivities to drugs and 
other allergens. Antagonism has been 
demonstrated between clindamycin.and 
erythromycin in vitro. Because of possible 
clinical significance, these two drugs should 
not be administered concurrently. 

Usage in Pregnancy: Safety for use in 
pregnancy has not been established. 

Usage in Newborns and Infants: When 
clindamycin phosphate is administered to 
newborns and infants, appropriate monitoring 
of organ system functions is desirable. 

Nursing Mothers: Clindamycin has been re- 
ported to appear in breast milk in ranges of 
0.7 to 3.8 mcg /ml. 


Usage in Meningitis: Since clindamycin does 


not diffuse adequately into the cerebrospinal 
fluid, the drug should not be used in 
meningitis. 

SERIOUS ANAPHYLACTOID REACTIONS 
REQUIRE IMMEDIATE EMERGENCY TREAT- 
MENT WITH EPINEPHRINE. OXYGEN AND 
INTRAVENOUS CORTICOSTEROIDS 
SHOULD ALSO BE ADMINISTERED AS 
INDICATED. 


Precautions: Review of experience to date 
suggests that a subgroup of older patients 
with associated severe illness may tolerate 
diarrhea less well. When clindamycin is indi- 
cated in these patients, they should be 
carefully monitored for change in bowel fre- 
quency. Prescribe with caution in individuals 
with a history of gastrointestinal disease, 
particularly colitis. 
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Do not inject intravenously as an undiluted 
bolus; infuse as directed in package insert. 
Indicated surgical procedures should be per- 
formed in conjunction with therapy. Patients 
with very severe renal disease and/or very 
severe hepatic disease accompanied by se- 
vere metabolic aberrations should be dosed 
with caution and serum clindamycin levels 
monitored during high-dose therapy. 

Prescribe with caution in atopic individuals. 
During prolonged therapy, periodic liver and 
kidney function tests and blood counts should 
be performed. Use may result in overgrowth 
of nonsusceptible organisms, particularly 
yeast. Should superinfection occur, adjust 
therapy as Clinical situation dictates. Clin- 
damycin has been shown to have neuro- 
muscular blocking properties that may en- 
hance the action of other neuromuscular 
blocking agents. Use with caution in patients 
receiving such agents. 


Adverse Reactions: Gastrointestinal: Abdomi- 
nal pain, nausea, vomiting, and diarrhea. (See 
WARNING box.) Hypersensitivity Reactions: 
Maculopapular rash and urticaria have been 
observed. Generalized mild to moderate mor- 
billiform-like skin rashes are the most 
frequently reported of all adverse reactions. 
Rare instances of erythema multiforme, some 
resembling Stevens-Johnson syndrome, have 
been associated with clindamycin. A few 
cases of anaphylactoid reactions have been 
reported. If a hypersensitivity reaction occurs, 
the drug should be discontinued. The usual 
agents (epinephrine, corticosteroids, anti- 
histamines) should be available for 
emergency treatment of serious reactions. 
Liver: Jaundice and abnormalities in liver 
function tests have been observed during 
clindamycin therapy. Hematopoietic: Neu- 
tropenia, eosinophilia, agranulocytosis, and 
thrombocytopenia have been reported; no 
direct etiologic relationship to concurrent clin- 
damycin therapy has been made. Local 
Reactions: Pain, induration. and sterile ab- 
scess have been reported after intramuscular 
injection and thrombophlebitis after intra- 
venous infusion. Reactions can be minimized 
or avoided by giving deep intramuscular 
injections and avoiding prolonged use of 
indwelling intravenous catheters. 


How Supplied: Available as sterile solution 
with each ml containing clindamycin phos- 
phate equivalent to 150 mg clindamycin base. 
Ampoules of 2 and 4 ml. 


Caution: Federal law prohibits dispensing 
without prescription. 


For additional product information see your 


Upjohn representative. MED 8-5-S J-6219-9 
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(clindamycin phosphate injection, N.F.) 
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Nonspecific Peritesticular Fibrosis 


Manifested as Testicular Enlargement 


Clinicopathological Study of Nine Cases 


Louis H. Honoré, MB, ChB, FRCP(C) 


e Nine cases of peritesticular fibrosis initially appeared to be 
enlargement of the testes. Seven patients underwent orchiecto- 
my and two had biopsy specimens taken of the grossly thickened 
tunica albuginea. In six patients, a hydrocele was present with 
intramural fibrosis and minimal chronic inflammation. Active 
epididymitis and chronic interstitial orchitis were present in two 
patients, with some spread of the inflammation into the fibrotic 
peritesticular tissues. One case, without associated hydrocele or 
epididymitis, showed dense fibrosis of the peritesticular tissues 
with focal edema, lymphangiectasia, and minimal perivascular 
round cell infiltration. 

This clinicopathological entity of diffuse peritesticular fibrosis 
is an unrecognized cause of benign testicular enlargement. The 
hypothesis is advanced that the primary process is a congenital 
hypoplasia of the peritesticular lymphatics progressing at vari- 
ous speeds into a state of chronic lymphedema and end stage 
noninflammatory fibrosis. 

(Arch Surg 113:814-816, 1978) 


T esticular neoplasia often appears as a slow, painless, 
progressive swelling of the organ that can be diffuse 
or localized.' Hence, any unilateral testicular swelling must 
be viewed with the gravest suspicion, and a diagnosis must 
be established, followed by the appropriate form of treat- 
ment. Often the clinical differential diagnosis lies between 
a testicular and a paratesticular mass, which cannot be 
differentiated externally; in these cases, exploration usual- 
ly discloses the nature of the lesion. If an obvious tumor of 
the testis is recognized, orchiectomy is performed, but a 
therapeutic problem arises when the testis shows only 
diffuse enlargement with no identifiable tumor and when 
there are no other clinical or biochemical data to suggest 
malignancy. The presence of an obvious epididymitis, 
coupled with an appropriate clinical history, may help the 
surgeon to decide on the inflammatory nature of the 
testicular swelling. However, in some cases, malignant 
neoplasms cannot be excluded at the time of exploration, 
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and orchiectomy is performed.’ 

To my knowledge, this is the first report of an unrecog- 
nized lesion that is associated with benign testicular 
enlargement. This lesion, which is a diffuse, nonspecific 
fibrosis of the tunica albuginea and the posterior parates- 
ticular tissues, gives rise to noticeable thickening and 
hardening of the testicular coverings and, thus, simulates 
testicular neoplasia. 


SUBJECTS 


The patients ranged in age from 22 to 88 years, with six being 
older than 50. They had unilateral testicular enlargement asso- 
ciated with hydrocele and/or epididymitis (Table). Seven under- 
went simple orchiectomy, and in two patients, biopsy specimens 
were taken of the thickened tunica albuginea. 

After fixation with Bouin’s fluid, multiple blocks were taken 
from the excurrent ducts, the paratesticular tissues, the capsule, 
and the testis, including the rete. The sections were stained 
routinely with hematoxylin-eosin; the Masson trichrome stain for 
collagen was done on selected sections from each case. 


RESULTS 


On gross examination, the testes were diffusely and 
symmetrically enlarged when compared with the normal 
dimensions mentioned by Farkas’ and Tishler.* On section, 
no testicular tumor was found and the enlargement was a 
result of diffuse thickening of the capsule, which measured 
from 8 mm to 2 em, and of the posterior paratesticular and 
paraepididymal connective tissues. The thickened and 
indurated coverings were homogeneous and grayish white, 
without nodularity, cystic change, or necrosis. In six 
patients, there was a hydrocele with a thick fibrous wall 
directly continuous with the fibrotic paratesticular tissues. 
In two patients, focally suppurative, nongranulomatous 
acute and chronic epididymitis were present. In one case, 
the capsule and paratesticular tissues were diffusely thick- 
ened with no associated hydrocele or epididymitis. 

Histologically, there was diffuse nonspecific fibrosis 
involving the testicular capsule and the posterior parates- 
ticular and paraepididymal tissues. The dense fibrous 
tissue was distinctively hypocellular with scanty, thick- 
walled blood vessels and small collections of perivascular 
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Patient/ 
Age, yr Clinical Data 

1/50 Moderate right testicular enlargement, epididymitis, 
inflamed hydrocele; biopsy specimen of tunica 
albuginea and testis 

2/22 Left hydrocele, slight testicular enlargement, thickened 
tunica albuginea; biopsy specimen of tunica; 
hydrocelectomy 

3/67 Recurrent epididymitis, enlargement of left testis; 
orchiectomy 

4/63 Recurrent epididymitis, left testicular enlargement; 
orchiectomy 

5/35 Chronic right testicular swelling (?); inflammatory; 
orchiectomy 

6/36 Thickening of upper pole of right testis (?); neoplastic; 
thickened epididymis; hydrocelectomy; orchiectomy 

7/67 Enlargement of left testis, epididymitis (?); tuberculosis; 
hydrocelectomy; orchiectomy 

8/67 Right testicular enlargement (?); neoplastic; 
hydrocelectomy; orchiectomy 

9/88 Hydrocele, right testicular enlargement (?); neoplastic; 





hydrocelectomy; orchiectomy 








Fig 1.—Dense acellular fibrosis in testicular capsule with scanty 
blood vessels and sparse round cell infiltration (hematoxylin- 
eosin, origina! magnification x 210). 


round cells but no giant cells or calcification (Fig 1). In the 
tunica albuginea, benign reactive mesothelial hyperplasia 
was variably present. One patient (case 5) (Fig 2) also had 
patchy lymphedema and lymphangiectasia of the capsule 
and posterior paratesticular tissues. The hydroceles 
showed focal mesothelial hyperplasia with fibrosis and 
minimal round cell infiltration in their walls, which merged 
imperceptibly with the fibrotic paratesticular tissues. 
Two patients showed acute and chronic epididymitis, 
endovasitis, and patchy chronic interstitial orchitis with no 
spread of the acute inflammation into the lumina of the 
rete and seminiferous tubules. In case 4, the severe acute 
suppurative epididymitis had spread to involve the tunica 
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Clinical Data And Pathological Findings 


Pathological Findings 


Testicular biopsy specimen: normal; tunical biopsy specimen: 
dense fibrosis, few thick-walled blood vessels, scanty round 
cells 


Hydrocele: fibrosis in wall with few round cells; tunical biopsy 
specimen: dense fibrosis, few round cells, and mesothelial 
hyperplasia 


Testis 6.5 x 3 x 3.5 cm; nongranulomatous acute and chronic 
epididymitis; chronic interstitial orchitis; diffuse fibrosis of 
tunica and paratesticular tissues with few round cells 


Testis 11 x 8 x 4 cm with yellow exudate in saccus vaginalis; 
chronic endovasitis and paravasitis; severe focally suppurative 
acute and chronic epididymitis, chronic interstitial orchitis; 
extensive peritesticular fibrosis; acute and chronic vaginalitis 


Testis 4 x 3 x 3.5 cm; no epididymitis or orchitis; dense fibrosis 
of peritesticular tissues, focal edema, lymphangiectasia, 
minimal perivascular round cell infiltration 


Testis 5 x 4 x 4 cm; hydrocele wall: fibrosis with few round 
cells; dense fibrosis of peritesticular tissues; no epididymo- 
orchitis 

Testis (without coverings) 3 x 2 x 2 cm; diffuse fibrosis of 
peritesticular tissues, with scanty round cells; hydrocele wall: 
fibrosis with scanty round cells; no active epididymo-orchitis 

Testis 4 x 4 x 3 cm; low-grade, chronic endovasitis, 
epididymitis, and interstitial orchitis; diffuse fibrosis of 
peritesticular tissues with scattered round cells; hydrocele wall: 
fibrosis, few round cells in wall 

Testis 6 x 5 x 3 cm; hydrocele wall: fibrosis with few round 

cells; diffuse fibrosis of peritesticular tissues 


he EN E à 5 N P «d 
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Fig 2.—Case 5. Tunica albuginea with lymphedema, widely scat- 
tered capillaries with fibrous cuffing, and no inflammatory cell 
infiltrate (hematoxylin-eosin, original magnification x 210). 





albuginea. In all of the cases, the testes showed mild to 
moderate hypospermatogenesis and variable aging 
changes. 


COMMENT 


This study reports nine cases of unilateral benign testic- 
ular enlargement, as determined by clinical and pathologi- 
cal examination. Seven of these testes were removed and 
subjected to extensive pathological study, whereas in the 
other two cases, biopsy specimens of the thickened tunica 
albuginea were taken. No tumor was seen in the testes or 
in the paratesticular tissues, and the enlargement was due 
to a nonspecific fibrosing process that involved the testicu- 


Peritesticular Fibrosis—Honoré 815 











lar capsule and the posterior paratesticular and paraepidid- 
ymal loose connective tissues. This form of diffuse perites- 
ticular fibrosis, clinically simulating a testicular tumor, 
seems to be a distinet clinicopathological entity, which to 
my knowledge has not been recognized. 

This fibrosing process, though histologically similar to 
the well-recognized entity of nodular periorchitis,* is 
different in that it is diffuse and shows no tendency to 
involve only the tunica vaginalis in a nodular fashion. In 
fact, in some cases, the fibrosis was more considerable in 
the posterior paratesticular tissues than in the tunica. 
Whether these are two different processes or different 
manifestations of a single disease entity is a moot point, 
especially since the etiology of nodular periorchitis is still 
obscure. 

This lesion was associated in six patients with a thick- 
ened hydrocele and in two patients with active epididymi- 
tis and low-grade chronic interstitial orchitis. These asso- 
ciations suggest that the peritesticular fibrosis could be 
secondary to inflammation of the hydrocele sac and/or of 
the epididymis. We consider this to be unlikely because of 
the gross disparity between the nature and severity of the 
noninflammatory sclerosing process in the tunica and 
paratesticular tissues and the inflammatory reaction in the 
epididymis and hydrocele wall. Moreover, inflamed hydro- 
celes and epididymitis are common, usually unaccompanied 
by substantial peritesticular fibrosis. These processes are 
therefore viewed as concomitant and causally unrelated. 

We propose that this lesion is the fibrotic end stage of 
chronic lymphedema, secondary to a congenital deficiency 
of lymphatics draining the peritesticular tissues, and the 
severity of the lymphatic hypoplasia dictates how quickly 
the lesion will progress and its time of clinical presenta- 
tion. Thus, a broader view of congenital failure of scrotal 
lymphatic development is proposed: in congenital or infan- 
tile hydrocele? lymphatic hypoplasia affects only the 
subperitoneal region, whereas, in the lesion discussed here, 
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ie, diffuse peritesticular fibrosis, lymphatic hypoplasia 
involves both subperitoneal and paratesticular tissues. 
Thus, it is not surprising to find such a high concomitance 
of hydrocele in these cases. This hypothesis of lymphatic 
hypoplasia is indirectly supported by the common finding 
of hydrocele with or without fibrosis and calcification of 
the tunica albuginea in genital filariasis.’ The speculative 
nature of the hypothesis is recognized, but it is amenable to 
clinical testing by lymphangiography in cases suspected 
preoperatively or intraoperatively of this condition. 

This entity is not only of theoretical interest but is 
relevant clinically insofar as its preoperative or intraoper- 
ative recognition may allow the surgeon to be satisfied 
with a diagnostic biopsy specimen and thus avoid orchiec- 
tomy with confidence. Our preliminary data are still 
inadequate to be of practical value and will require confir- 
mation and expansion by future studies before a compre- 
hensive picture of this lesion can emerge. On the basis of 
our scanty data, some guidelines for clinical diagnosis can 
be offered tentatively. First, the degree of testicular 
enlargement may be of diagnostic value: this lesion 
deserves consideration only if there is mild to moderate 
enlargement, ie, up to about twice normal size; any greater 
degree of enlargement is likely to be neoplastic.** Second, 
the nature of the enlargement is important: the testis must 
be diffusely and symmetrically enlarged and indurated; 
significant asymmetry, nodularity, or fluctuant consisten- 
cy should favor a diagnosis of neoplasia.’ Third, grossly 
visible congested veins on the outer aspect of the tunica 
albuginea suggest malignancy since they are commonly 
seen with tumors*? and were inconspicuous in our patients 
with peritesticular fibrosis. Finally, a concomitant hydro- 
cele would be consistent with a diagnosis of this lesion, 
provided its other features were also present. It is recog- 
nized that hydroceles are commonly associated with testic- 
ular tumors, and their proper evaluation will demand 
special attention. 
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Invited Editorial Comment 


It is important that Dr Honoré brings to our attention that a 
benign disease of the testis may be firm and hard like a testicular 
tumor. However, I should like to emphasize that final diagnosis 
should not be made without an open biopsy. It is also important 
that testicular biopsy should be performed through a groin 
incision. If a scrotal incision is used and a tumor is present, 
lymphatic pathways or spread may change from the usual, ie, up 
the cord to the aorta to the superficial groin nodes, making 
subsequent surgical therapy more difficult and uncertain. When 
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the groin incision is made, the spermatic cord is isolated and 
occluded with a rubber-shod clamp. The testis is then delivered 
into the wound and over the side of the patient. A deep biopsy 
specimen is taken for frozen section examination. If benign, the 
testis is replaced in the scrotum. If malignant, the cord is ligated 
high inside the internal ring. A groin incision is proper. A scrotal 
incision is improper. 

Guy W. LEADBETTER, JR, MD 

Burlington, Vt 
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Resection of Postinfarction 


Left Ventricular Aneurysm 
With and Without Revascularization 


Takeshi Goto, MD; Jerome Harold Jay, MD; Michael Mendez, MD; Pablo Zubiate, MD; Neal Vanstrom, MD; Taro Yokoyama, MD 


* Twenty-four patients had resection of their ventricular aneu- 
rysm and 29 had resection plus revascularization. Sixty percent 
of the patients received no blood in the heart lung machine 
during surgery or at any time during hospitalization. One of 24 
patients with ventricular resection and two of 29 patients with 
resection plus revascularization died during hospitalization, for 
an overall mortality of 5.796. Fifty of the 53 patients had an 
ejection fraction of 0.4 or less and 23 of these had an ejection 
fraction of 0.2 or less. Survival rate was 75.5% at four years for all 
53 patients compared to only 1296 of patients alive at five years 
with medical treatment. 

For the patient with a large ventricular aneurysm, resection 
and myocardial revascularization can be performed with a low 
risk even for the patient with poorly functioning residual myocar- 
dium. 

(Arch Surg 113:817-819, 1978) 


a 1955 Likoff and Bailey’ reported the first successful 
excision of a ventricular aneurysm due to previous 
myocardial infarction. In 1958, Cooley et al’ published an 
article on resection of a ventricular aneurysm with the use 
of cardiopulmonary bypass. In recent years, myocardial 
revascularization has added another dimension to the 
treatment of these patients. 

This article presents our results on a consecutive series 
of patients operated on from January 1973 through Decem- 
ber 1976; myocardial revascularization was performed at 
the time of the resection of the aneurysm for a number of 
these patients. 


Accepted for publication March 29, 1978. 
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the University of Southern California School of Medicine, Los Angeles. 
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SUBJECTS AND METHODS 


Table 1 shows the sex, age, ejection fraction, number of 
eoronary arteries involved, and location of the ventricular aneu- 
rysm of each patient. 

Some of these patients were operated on primarily because the 
aneurysm was throught to be producing the symptoms. Other 
patients underwent operations because of symptoms due to the 
coronary artery disease, but they also had a large aneurysm. 

Preoperative left ventriculography demonstrated all patients 
except three to have an ejection fraction of 0.40 or less. Twenty- 
seven (51%) had an ejection fraction of 0.25 to 0.40, and 23 patients 
(43%) had an extremely poor ejection fraction of 0.20 or less. The 
caleulation of the ejection fraction is directly related to the size of 
the aneurysm-the larger the aneurysm, the lower the ejection 
fraction. However, those patients with an ejection fraction of 0.2 
or less had a small amount of residual myocardium that was 
contracting poorly. This was true for those patients with an 
ejection fraction of 0.35 or less, but was even more significant for 
those with an ejection fraction of 0.2 or less. 

Forty-six (87%) of 53 patients had an anterolateral or apical 
ventrieular aneurysm. Twenty-four of these 46 patients had 
resection only, and the remaining 22 patients had myocardial 
revaseularization as well. The remaining seven patients had an 
inferior or posterior ventricular aneurysm. These seven patients 
had myocardial revascularization with resection of the aneurysm. 
One of the 53 patients underwent closure of a ruptured ventricular 
septum in addition to resection of the ventricular aneurysm, and 
three had mitral valve repair for significant mitral insufficiency. 
In seven patients, the intra-aortic balloon pump assist device was 
required postoperatively. 

The technique for surgery was as follows. Prior to initiating 
cardiopulmonary bypass, proximal anastomoses were performed 
to the excluded portion of the ascending aorta. Distal anastomoses 
were then performed on bypass, and the ventricular aneurysm was 
excised. The ascending aorta was cross-clamped for the distal 
anastomosis but not for resection of the ventricular 
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unless there was significant aortic insufficiency during cardiopul- 
monary bypass. 

One unit of blood was withdrawn while opening the patient's 
chest, and the heart lung machine was primed without the use of 
blood. During bypass hemodilution of approximately 40% to 50% 
occurred. After bypass, the blood from the heart lung machine was 
returned to the patient, and the patient's own freshly drawn blood 
was returned to him, as described by Zubiate et al? (Table 2). 


Table 1.—Ventricular Aneurysm 


Resection and 








Resection Revascularization Total 
Sex 
Male 17 26 43 
Female 7 3 10 
Age, yr 
Range 37-71 44-75 37-75 
Average 57 55 56 









Preoperative ejection 
fraction 
0.10-0.20 










0.45-0.70 


Preoperative coronary 
artery lesion (7096 or 
greater) 

One-vessel dis- 
ease 
Two-vessel 
disease 
Three-vessel 
disease 
Location of aneurysm 

Anterolateral or 
apical 
Posterior or 
inferior 
































Table 2.—Patients Requiring Blood 
for Surgery and During Hospitalization 






Resection and 
Revascularization Total 






Resection 





Blood transfusion 
During surgery 
Following sur- 

gery 

During and fol- 

lowing surgery 

No blood transfusion 

during hospitaliza- 
tion 14 1 


8 32 
Total 24 29 53 





















818 Arch Surg—Vol 113, July 1978 


ee A wee ioe ae 1 eh Con mw 07 T3 
3 ` J ^ 


Table 3.—Results of Surgery for Ventricular Aneurysm 


No. (9*6) of 
No. of No. (9c) of No. (96) of Total 
Surgery Patients Hospital Deaths Late Deaths Deaths 
Resection and single graft 17 1 4 5 
Resection and double graft 10 1 2 3 
Resection and triple graft 2 0 1 1 
Total 53 3 (6) 12 (23) 


RESULTS 


One of 24 patients with ventricular resection alone and 
two of 29 patients with resection plus revascularization 
died during hospitalization (Table 3). The patient who died 
following resection died from progressive myocardial fail- 
ure the day of surgery. His ejection fraction was 0.25. He 
had involvement of two coronary arteries, but revasculari- 
zation was not possible. Both of the two patients who died 
following ventricular resection and myocardial revascular- 
ization died of a cerebrovascular accident. Their ejection 
fractions were 0.20 and 0.30. 

Nine patients (17%) died between one and 33 months 
following surgery. One died of a myocardial infarct, four 
died of ventricular fibrillation, and three died of congestive 
heart failure. The ninth patient died of peritonitis follow- 
ing abdominal surgery 33 months after resection and 
myocardial revascularization. Although seven of 27 
patients died after discharge from the hospital with 
ventrieular resection and myocardial revascularization, 
only two of 23 patients with resection alone died after 
discharge from the hospital. 

Reviewing the results according to ejection fraction 
rather than whether revascularization was performed, the 
results are as follows: there was one hospital death and five 
late deaths in the 23 patients with an ejection fraction of 
0.2 or less, and two hospital deaths and four late deaths in 
the 30 patients with an ejection fraction of 0.25 or greater. 
Actuarial curve for the 53 patients showed a cumulative 
survival rate of 75.596 at four years (Figure). 

Thirty-two (60%) of the 53 patients received no blood in 
the heart lung machine prime, during the operative period, 
or at any time during hospitalization. The hematocrit value 
at the time of discharge from the hospital in these patients 
usually varied between 30% and 35%. The remaining 21 
patients required a total of 91 units of blood during surgery 
and/or in the postoperative period—an average of 4.3 units 
per patient for the 21 patients receiving blood. 

Eighteen of the 53 patients had no other significant 
involvement of the coronary arteries, except the artery 
leading to the area of the ventrieular aneurysm. In other 
words, these patients had no severe residual coronary 
artery disease after resection of the ventricular aneurysm 
only. The remaining 35 patients had serious lesions in 
addition to the lesion of the coronary artery producing the 
ventricular aneurysm. Twenty-four of the 35 patients had 
complete myocardial revascularization and resection of the 
aneurysm. For the other 11 patients, it was not possible to 
perform complete revascularization at the time of resec- 
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Cumulative survival for all 53 patients. Follow-up time from six to 
53 months. 


tion of the ventricular aneurysm because the involved 
arteries were too small for revascularization. These 
patients, therefore, had residual coronary artery disease 
after resection of the ventricular aneurysm. 


COMMENT 


Dobnow et al* and Schlichter et al* reported that 60% to 
73% of the patients with a ventricular aneurysm died 
within three years after the preceding myocardial infarc- 
tion and that only 12% of the patients were alive five years 
after the infarct. A review of the literature showed that a 
total of more than 2,000 patients were operated on for 
excision of a ventricular aneurysm, with an operative 
mortality of 17%.°-° 

The operative mortality from resection of the aneurysm 
with combined myocardial revascularization was not neces- 
sarily lower than that for resection alone.'* Loop et al" 
reported an operative mortality of 6.8% with resection of 
the left ventricular aneurysm and myocardial revasculari- 
zation. They furthermore stated that 74% of their patients 
were alive by actuarial curve four years later. Our opera- 
tive mortality of 5.7% from resection of the aneurysm with 
and without revascularization is similar to theirs. Even the 
patient with a low ejection fraction of 0.2 or less, or with an 
inferior or posterior ventricular aneurysm, can be safely 
operated on. The patients who had severe coronary artery 
disease tolerated the procedure well even if there were a 
signifieant residual coronary lesion postoperatively. By 
actuarial curve, our survival rate is 75.5% at four years—a 
figure similar to that of Loop et al. Correction of serious 
coronary lesions in addition to ventricular resection would 
appear to be indicated whenever feasible.” Performing 
the proximal anastomoses prior to bypass significantly 
decreases the time of cardiopulmonary bypass. This refine- 
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ment in surgical technique and postoperative application 
of the intra-aortic balloon assist device, if the patient 
cannot be taken off bypass, would appear to lower the 
operative mortality. Prior to 1973, six of 50 patients could 
not be taken off cardiopulmonary bypass and died. Since 
1978, however, all of the 53 patients were successfully 
taken off bypass. In seven of these patients, it was 
necessary to use the intra-aortic balloon assist device 
afterwards. Five of these patients were discharged from 
the hospital. 

Profound hemodilution did not appear to have a detri- 
mental effect on cardiac function during or after cardio- 
pulmonary bypass and, in fact, is probably advantageous." 
The moderate degree of anemia in the postoperative period 
is no more than that seen in patients in whom blood is used 
during bypass or postoperatively. Our hemodilution tech- 
nique obviated the use of blood in 60% of the patients who 
underwent resection of ventricular aneurysm with or 
without revascularization. Use of no blood for the majority 
of patients and a small amount of blood in the remaining 
patients shoud decrease the morbidity and mortality from 
serum hepatitis. 


This investigation was supported in part by a grant from the Children's 
Heart Foundation of Southern California and the Los Angeles Thoracic and 
Cardiovascular Foundation. 
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Some newly emerging pathogenic strains of Here/lea, Mima, 
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with a cephalosporin. Before therapy with a penicillin, careful inquiry should be 
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Surface Cooling (20 °C) 
and Circulatory Arrest 


in Infants Undergoing Cardiac Surgery 


Results in Ventricular Septal Defect, Complete Atrioventricular Canal, 


and Total Anomalous Pulmonary Venous Connection 


John J. Lamberti, MD; Chung-Yuan Lin, MD; Anthony Cutilletta, MD; 
Constantine E. Anagnostopoulos, MD; Rene A. Arcilla, MD; Robert L. Replogle, MD 


e During a six-year period, 46 severely symptomatic infants 
(average age, 5.1 months) underwent correction of ventricular 
septal defect (22 patients), total anomalous pulmonary venous 
connection (13 patients), and complete atrioventricular canal (11 
patients), with the use of surface cooling to 20 °C. Cardiac repair 
was performed during circulatory arrest, and rewarming was 
performed with a pump oxygenator. Ten patients undergoing 
repair of ventricular septal defects were studied hemodynamical- 
ly at 21 °C, before repair and at 37 °C after rewarming. Heart 
rate, left ventricular systolic pressure, maximum dp/dt, cardiac 
index, stroke work, and oxygen consumption were reduced 
substantially at 21 °C. Systemic vascular resistance was 
increased at 21 °C. All changes were reversible with repair and 
rewarming. A protocol for hemodilution and crystalloid volume 
loading was devised to maintain urine output after early patients 
were noted to demonstrate renal dysfunction. With this protocol, 
survival rates were 89% for patients with ventricular septal 
defects, 67% for those with atrioventricular canal defects, and 
85% for those with total anomalous pulmonary-venous connec- 
tion. 

(Arch Surg 113:822-826, 1978) 
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he technique of deep hypothermia and circulatory 

arrest has greatly facilitated the correction of 
complex intracardiac defects during infancy. Although 
surface-induced hypothermia with circulatory arrest was 
first used in 1953 for the closure of an atrial septal defect,’ 
enthusiasm for this technique decreased after the develop- 
ment of safe cardiopulmonary bypass. As operative repair 
of many complex congenital cardiac defects became 
routine for children older than 2 years of age, the mortality 
of patients who were operated on within the first year of 
life continued to be high when conventional bypass tech- 
niques were used. In 1963, Horiuchi et al’ of Japan, and in 
1966, Mohri et al? of the United States reported success 
using deep hypothermia and circulatory arrest without 
cardiopulmonary bypass. Hikasa et al* modified the tech- 
nique to include limited cardiopulmonary bypass for core 
cooling and rewarming. Subsequently, Barratt-Boyes and 
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associates’ reported excellent results with this technique 
for the early correction of congenital heart lesions. 

The technique of Mohri, using ether anesthesia and 
surface cooling to 20 ?C, followed by rewarming with 
cardiopulmonary bypass, has been used at The University 
of Chicago Hospitals and Clinies since 1971. This article 
describes our results using this technique for infants for 
complete repair of ventricular septal defect (VSD), total 
anomalous pulmonary venous connection (TAPVC), and 
complete common atrioventricular canal (CAVC). To eval- 
uate the circulatory effects of hypothermia in these 
infants, myoeardial function and hemodynamic measure- 
ments were recorded at 21 °C before repair and at 37 °C 
after repair in ten cases of VSD. 


PATIENTS AND METHODS 


Between July 1971 and March 1977, 46 infants underwent total 
repair of VSD, CAVC, or TAPVC, with the technique of profound 
hypothermia and circulatory arrest. Hypothermia was induced by 
surface cooling to a rectal temperature of 20 °C, and operative 
repair was performed during circulatory arrest. Cardiopulmonary 
bypass was used only for core rewarming at the completion of the 
cardiac repair. The first patient to undergo repair of VSD 
recovered uneventfully. In the next two patients, unexplained 
oliguria developed after the operations. Both patients did well 
hemodynamically after the operations, but progressive renal 
failure occurred within 24 hours. Both died of renal failure. Intact 
anatomic operative repair was found at necropsy. Because of this 
postoperative renal complication, our protocol was modified and 
redesigned to maintain adequate urine output during the postop- 
erative period. The protocol that was used in all 43 subsequent 
operations is outlined as follows. 

Anesthesia is induced after adequate preoxygenation using 
ketamine hydrochloride (5 mg/kg, intramuscularly) or halothane. 
After establishment of an intravenous (IV) line, muscle relaxation 
is achieved by pancuronium bromide (Pavulon, 0.1 mg/kg, IV), and 
the infant is then intubated. During the induction of anesthesia, 
monitoring lines are inserted, including a central venous line in 
the internal jugular or brachial vein, a radial artery catheter, a 
peripheral IV catheter, and a saphenous vein cutdown. A catheter 
is placed in the bladder, a rectal thermode is inserted, and padding 
is placed over the kidneys and presacral area. After intubation, 
ether is introduced, and the child is maintained on deep ether 
anesthesia given under a programmed closed circuit. Expiratory 
ether concentration is continuously monitored. 

The surgery is performed on a specially designed water tank 
that has a platform covered with a plastic sheet. After an adequate 
depth of anesthesia has been achieved and the monitoring cannu- 
las have been inserted, the baby is lowered into the ice water bath. 
The plastic sheet separates the infant from the ice water posteri- 
orly. Several small bags of ice are also placed over the baby for 
anterior surface cooling. During the cooling process, the infant 
receives lactated Ringer’s solution at a dose of 2 ml/kg per degree 
centrigrade decrease in temperature, between 35 °C and 25 °C. In 
addition, mannitol (2 g) and furosemide (Lasix) (5 mg) are given 
IV. As the rectal temperature reaches 25 °C, the chest wall is 
surgically prepared and draped, and the operation commences. 
Core temperature continues to decrease. Cardiac rhythm is stable 
with the patient under ether anesthesia, and no inconvenience is 
noted from the lack of cautery. At 22 °C, heparin sodium (2 
mg/kg) is given through the central venous line, and a cannula is 
inserted into the ascending aorta. At 20 °C, the inferior vena cava 
and superior vena cava are occluded. The aorta is then cross- 
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clamped, and cardioplegia is attained by injecting 5 to 8 ml of 
Young's solution in the ascending aorta. (Young's solution 
contains 0.81 g of potassium citrate, 2.46 g of magnesium sulfate, 
0.0001 g of neostigmine methyl sulfate, and sufficient water to 
make 100 ml; the pH is adjusted to 7.4 by sodium bicarbonate.) 
Intracardiac repair then commences, and after its completion, a 
single venous cannula is inserted through the right atrial appen- 
dage. Rewarming is begun with the perfusate temperature main- 
tained at no more than 10 °C higher than the patient’s rectal 
temperature. Next, mannitol (12.5 g) and furosemide (10 mg) are 
added to the pump. In addition, CaCl (300 mg) is given. The ice 
water in the tank is replaced with warm water at this time to 
provide surface rewarming as a supplement to core rewarming. As 
the rectal temperature approaches 37 °C, the child is weaned from 
cardiopulmonary bypass, heparin is reversed with protamine 
sulfate, platelets are given, and the operation is completed. 

In ten infants with VSD, additional hemodynamic studies were 
done at 21 °C before circulatory arrest and at 37 °C after 
completion of operation. At 21 °C rectal temperature, an electro- 
magnetic flow probe of appropriate size was placed around the 
ascending aorta. Samples from the aorta and superior vena cava 
were obtained for determination of oxygen content. A catheter-tip 
transducer was inserted in the left ventricular apex through a 
purse-string suture. Pressure and flow data were recorded. Heart 
rate, cardiac output, left ventricular pressure, maximum dp/dt, 
and systemic arterial pressure were recorded. Oxygen consump- 
tion was derived from the Fick principle on the basis of the 
measured arterial and venous oxygen-content difference and the 
cardiac output provided by the aortic flow probe. Systolic ejection 
period, stroke work, and systemic vascular resistance were also 
calculated. 

After the operation, adequate volume replacement is main- 
tained by the use of colloid or blood to maintain left and right 
atrial pressures between 15 and 20 em of water. Oliguria, defined 
as urinary output of less than 2 ml/hr/kg, is immediately treated; 
a regimen of dopamine (5 ug/kg/min) is begun, and furosemide 
(0.5 to 2.0 mg/kg) is given. Larger doses of furosemide have been 
used without untoward effects. 


INDICATIONS FOR OPERATION 
VSD (22 Patients) 


All infants had severe congestive heart failure and 
moderate or severe pulmonary hypertension. In seven 
patients, there was an associated patent ductus arteriosus 
(PDA) or atrial septal defect (ASD). Patients with addi- 
tional anomalies other than PDA or ASD were not included 
in this series. 

Initial medical management consisted of vigorous anti- 
congestive therapy using digoxin, diuretics, salt and fluid 
restriction, and oxygen when necessary. Surgery was 
considered only if the heart failure was refractory to 
medical management. Some babies required ventilation 
and support for several days before surgery. Other infants 
improved initially from the medical treatment but were 
rehospitalized because of recurrent heart failure, failure to 
thrive, or repeated respiratory infections. None of the 
infants in this series had normal growth or were mildly 
symptomatic only. 

CAVC (11 Patients) 


The indications for corrective surgery in infants with 
CAVC were similar to those in babies with VSD. All 
patients with CAVC had systemic or near-systemic pres- 


M 


Circulatory Arrest in Infants—Lamberti et al 823 






" TM = à; Per T e WT a ye rit Cubs A 7 T =. ECONT SETSRC mU tIWNRTL 
d » ! d € ¢ E j ~ 
f 


sure in the pulmonary artery and elevated pulmonary 
vascular resistance. Palliation in the form of pulmonary 
artery banding was not tried in any of these patients 
before corrective surgery. 


TAPVC (13 Patients) 


Infants with TAPVC are candidates for corrective 
surgery at any age. If there is obstruction of the pulmo- 
nary veins, immediate surgery is indicated. None of the 
patients reported in the present series was treated medi- 
cally in preference to surgery after the diagnosis of 
TAPVC was made. 


RESULTS 


Twenty-two infants ranging in age from 14 days to 1 
year (average age, 5.9 months) and ranging in weight from 
1.9 to 6.0 kg (average weight, 4.1 kg) underwent repair of 
VSD and associated ASD or PDA. Twenty infants had 
large solitary membranous-muscular VSD in the usual 
infracristal position. One infant had a large muscular VSD 
near the apex of the left ventricle, and another had a 
supracristal VSD. Two patients had double-outlet right 
ventricle with the aorta arising more than 75% from the 
right ventricular chamber. Six patients had associated 
secundum ASD, and in these cases, repair was done 
through an atriotomy on the right side. One patient had a 
PDA that was dissected from the anterior approach and 
ligated before circulatory arrest. The circulatory arrest 
time ranged from 28 to 60 minutes (mean, 38 minutes), and 
the lowest body temperature attained was 17 °C. Eighteen 
patients were long-term survivors; the overall survival rate 
was 81%. Two of the four patients however, were the 
second and third patients in the overall series, and both 
died of unexplained renal failure despite satisfactory 
operative repair. 

After institution of our present protocol designed to 
maintain a high urine output in the perioperative period, 
17 of the 19 patients with VSD survived (89% survival rate). 
The two patients with double-outlet right ventricle have 
done well, and cardiac recatheterization two years after 
the surgery failed to demonstrate any residual shunting. 
One of the two deaths in the 19 patients occurred in a baby 
with supracristal VSD who died of Pseudomonas pulmo- 
nary sepsis four days after an anatomically successful 
operation. The other death occurred in the smallest infant 
in the series, a 14-day-old baby weighing 1.9 kg, who was 
moribund in respiratory failure before operation. This 
baby died 36 hours after operation in a low cardiac-output 
state. 

Despite maintenance of a good urine output after 
surgery, transient derangements of renal function were 
still observed. In the VSD group, all infants had a normal 
BUN level before operation (range, 5 to 17 mg/dl; mean, 11 
mg/dl). Of 15 survivors with complete records available for 
analysis, the highest BUN level observed during the first 
48 hours after operation ranged from 14 to 97 mg/dl (mean, 
35 mg/dl). There was no correlation between the postoper- 
ative BUN level and the duration of circulatory arrest. The 
serum creatinine determinations increased parallel to the 
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BUN levels. Satisfactory urine output was maintained in 
all eases, despite the renal dysfunction. Renal function 
improved rapidly in these patients, and all survivors had a 
normal BUN level at the time of discharge. All 18 long- 
term survivors after VSD repair are doing well clinically. 
Repeated cardiac catheterizations in nine patients have 
shown a substantial decrease in pulmonary artery pres- 
sures and resistances toward normal. There were no resid- 
ual shunts. 

The Table gives the hemodynamic alterations noted 
during deep hypothermia in ten infants with VSD. At 21 
°C, before circulatory arrest, the left ventricular systolic 
pressure, heart rate, and cardiac index were strikingly 
decreased. Systemic vascular resistance was substantially 
elevated. Systolic ejection period was prolonged, thus 
indicating that the heart rate decrease reflected a prolon- 
gation of systole, as well as of diastole. Maximum dp/dt 
and left ventricular stroke work were also decreased to a 
statistically significant degree. All children had a normal 
arterial pH. The calculated oxygen consumption was 
substantially decreased. After correction and rewarming 
at 87 °C, all values returned to normal or near-normal 
levels. Cardiac index, however, remained lower than 
normal. 

Eleven infants ranging in age from 3 to 15 months 
(mean, 7.6 months) and in weight from 3.3 to 5.9 kg (mean, 
4.7 kg underwent total repair of CAVC. The anatomy of 
the endocardial cushion defect was of the type A Mayo 
classification® in three patients and of the type C classifi- 
cation in six patients. In the former category, the common 
anterior leaflet was partially divided and attached by 
chordae to the crest of the ventricular septum; in the latter, 
this leaflet was undivided and virtually unattached to the 
septum (“free-floating”). In two patients, the anatomy 
could not be easily categorized. The common anterior 
leaflet was partially divided but poorly attached to the 
septum. The duration of circulatory arrest ranged from 40 
to 68 minutes (mean, 54 minutes) Body temperature 
during arrest was 17 °C to 19 °C and the duration of 
cardiopulmonary bypass for rewarming ranged from 28 to 
65 minutes. Five patients had an associated PDA that was 
ligated before circulatory arrest. One patient had dextro- 
cardia and absent inferior vena cava with azygous continu- 
ity. There were three operative deaths, or an operative 
mortality of 26%. One patient died three weeks after the 
operation of dehiscence of the mitral valve repair. The 
second patient died two days after operation; the cause of 
death was not clear, but there appeared to be partial mitral 
valve dehiscence at necropsy. A third patient died in a 
low-output state 48 hours after surgery. There were two 
late deaths. One patient died six weeks postoperatively of 
pneumonia and sepsis. Another child died suddenly in an 
outside emergency clinic ten weeks after the time of 
discharge. At the last clinic visit, this baby was doing well 
and had a normal sinus rhythm. An autopsy was not 
performed. Heart block was not observed in any of these 
patients at the time of discharge. However, late-onset 
atrioventricular block developed in two patients four and 
14 months after surgery, respectively, requiring perma- 
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Left Systemic 
Ventricular Stroke Vascular 
Systolic Work Index, Resistance, 
Pressure, Gram-meters/ dp/dt max, mm Hg/Cardiac 
mm Hg Beat/sq m Index 
51 +4 6.3 + 1.3 96 + 12 


99 + 8 18.9 + 4.6 


Core Body Cardiac O, 
Index, Consumption, 
mm Hg/S  Liter/min/sqm  ml/min/sq m 
363 + 46 0.45 + 0.08 146+ 2.5 


1536 + 155 1.99 + 0.35 95.5 + 21.1 


Systolic 
Ejection 
Period, S 


0.47 + .02 
0.20 + .01 


Heart Rate, 
Beats/min 


Temperature, 
°c 


145 + 6 


< .001 < .001 


*Values reported are average for all ten patients + SEM. 


nent pacemaker implantation. 

All 11 patients with CAVC had systemic pressure in the 
pulmonary artery before operation (average pulmonary 
artery pressure, 72/51 mm Hg). The average ratio of 
pulmonary flow to systemic flow was 2.3:1.0. None exhib- 
ited hypoplasia of the right or left ventricles. Six patients 
underwent restudy after operation. There were no residual 
shunts. Pulmonary artery pressure was normal or near 
normal in all (average postoperative pulmonary artery 
pressure, 29/12 mm Hg). In five of these patients, normal 
mitral function was observed; in the sixth patient, mild 
mitral regurgitation was detected. 

Thirteen infants ranging in age from 7 days to 9 months 
(mean, 3.7 months) and in weight from 3.0 to 6.5 kg (mean, 
43 kg) underwent TAPVC repair. The circulatory arrest 
interval ranged from 31 to 50 minutes (mean, 37 minutes) 
and the lowest core temperature was 17 °C. Eleven infants 
survived; the overall survival rate was 85%. One 7-day-old 
infant with supracardiac TAPVC died during the surgical 
procedure. This child was in critical condition before the 
operation and had suffered a cardiac arrest before transfer 
to our hospital. 

The other six patients with supracardiac drainage and all 
four patients with intracardiac TAPVC survived. There 
was one infant with a mixed type of TAPVC: the right- 
sided pulmonary veins drained to the coronary sinus and 
the left veins drained into the innominate vein. Complete 
repair was successfully performed in this child. The only 
patient with subdiaphragmatic TAP VC died 48 hours after 
an apparently successful operation. Sudden respiratory 
distress led te cardiac arrest. Delayed recognition of a 
mucous plug in the endotracheal tube was considered to be 
the cause of death. Nine of the patients with TAPVC have 
been restudied. All have normal hemodynamic values and 
there are no residual shunts. 

We have seen no long-term neurological defects attrib- 
utable to the technique. However, one child suffered from 
psychomotor retardation. The cireulatory arrest interval in 
this case was 35 minutes. This child was operated on at the 
age of 5 months, when he weighed 4.3 kg. Whether mental 
retardation was present before the operation cannot be 
ascertained. All other survivors appeared neurologically 
normal for their age. Ten percent of the patients had 
transient seizures after operation; no patient has required 
long-term anticonvulsive medication. The oldest survivors 
are now in school and test normally on neurological, as well 
as psychological, examinations. 


Arch Surg—Vol 113, July 1978 





COMMENT 


The present work confirms the results of others that 
infants with VSD and severe congestive heart failure or 
failure to thrive may be offered total correction at a low 
risk.^? The operative mortality in our last 19 patients with 
VSD was 11%. This compares favorably with reported 
results from pulmonary artery banding in infancy, 
followed a few years later by debanding and total correc- 
tion.'^ The potential late complications from the palliative 
operation, such as subpulmonary or subaortic stenosis or 
cicatricial scarring at the band site, are then avoided." It is 
hoped that, in addition, increased connective tissue forma- 
tion accompanying the development of biventricular 
hypertrophy is minimized. In this manner, there is a better 
chance for recovery of satisfactory myocardial function. 
Follow-up cardiac catheterization usually discloses normal 


hemodynamic values after repair. 


Reversible derangement of renal function in patients 
undergoing open heart surgery under circulatory arrest 
and deep hypothermia has been observed by us. The 
sequential changes in the BUN and creatinine levels were 
analyzed only in the VSD group because this was the 
largest group of patients and the most homogeneous. 
Despite modification of our protocol to include erystalloid 
volume loading and vigorous use of diuretic agents to 
maintain good urine output during and after operation, 
transient elevation of the BUN and creatinine levels was 
still noted. Nevertheless, this was reversible, usually within 
48 hours if the child was in a good hemodynamic state and 
no other complications occurred. The substantial decrease 
in cardiac output and the increase in systemic vascular 
resistance during cooling may be chiefly responsible for 
the renal dysfunction. Experimental data suggest that 
renal blood flow is substantially reduced during surface 
and core cooling.'* Since April 1977, after completion of this 
series of patients, we have modified our protocol to include 
five to ten minutes of cardiopulmonary bypass with central 
cooling before circulatory arrest, with the hope that this 
will help prevent the changes in renal function that we 
have observed. It is of interest that other investigators 
have not commented on renal dysfunction after deep 
hypothermia and circulatory arrest, and the differences 
may be attributable to the use of an alternate tech- 
nique. 

Hemodynamic data gathered at 21 °C and compared 
with data recorded after total repair at 37 °C indicated 
reversible depression of myocardial function. There was a 
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statistically significant decrease in heart rate and blood 
pressure during cooling. Both systole and diastole were 
prolonged. Cardiac work was reduced, as was maximal 
dp/dt. Cardiac output was low and systemic vascular 
resistance was elevated during hypothermia. The calcu- 
lated oxygen consumption of the infant is substantially 
reduced; however, acidosis hardly occurs in those patients 
subjected to ether anesthesia and mild hyperventilation. 
The low-output state thus appeared adequate to meet the 
reduced metabolic needs of the infant at this low body 
temperature. 

The results of primary total repair of CAVC support our 
philosophy that this entity should be surgically corrected 
during the first year of life. Pulmonary artery banding is 
not generally successful in this condition. The operative 
mortality for primary repair of 26% is high but acceptable. 
Follow-up studies show substantial improvement of 
cardiae function, with the pulmonary artery pressure 
returning to normal or near-normal levels and with intra- 
cardiac shunts absent. Mitral regurgitation is absent or 
only mild, and we have not encountered mitral stenosis 
among our survivors. Late-onset atrioventricular block, 
however, may occur as was encountered in two of our 
long-term survivors. Whether this complication may have 
been avoided if surgery was done when the patient was 
older is speculative. 

We believe that repair of TAPVC should be made during 
infancy after the diagnosis is established. If pulmonary 
venous obstruction is present, repair should be undertaken 
immediately. Balloon septostomy has been suggested as a 
temporary palliative procedure before operation. This is 
helpful if the interatrial communication is small and 
immediate surgery is not contemplated. Septostomy does 


not relieve the obstruction to pulmonary venous return if 
present, and it does not promote enlargement of the left 
atrium, which is always small in this entity.'? 

Total repair of TAPVC is technically straightforward 
under conditions of circulatory arrest. The relaxed state of 
the heart that is bloodless, motionless, and flaccid allows 
excellent exposure of the horizontal or common pulmonary 
vein. A large and precise anastomosis can then be 
constructed between the posterior wall of the left atrium 
and the horizontal vein. We use the right-sided approach," 
and we use a prosthetic patch to create a new atrial 
septum. This allows further enlargement of the left atrium 
before completion of the repair. 

In summary, our experience with 46 infants suggests 
that primary total correction is the treatment of choice for 
severely symptomatic patients with large VSD, CAVC, and 
total anomalous pulmonary venous drainage. Reversible 
changes in cardiac function have been detected during 
cooling; these return to normal after rewarming. Although 
there is a substantial reduction of cardiac output at 21 °C, 
homeostasis is maintained because of the low metabolic 
requirements of the infant at this temperature. Acidosis 
does not occur when ether anesthesia and hyperventilation 
are used. Although renal dysfunction occurs, it is generally 
reversible. The azotemia does not appear related to the 
duration of circulatory arrest (for less than 60 minutes) and 
may be an inherent effect of the hypothermia technique 
itself. Long-term survivors appear both neurologically and 
hemodynamically normal, thus suggesting that profound 
hypothermia and circulatory arrest is safe. Growth and 
development are also normal after successful repair of 
these cardiac defects. 
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*Ross, S. et al.: JAMA 229:1075 (Aug. 19) 1974. 
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Capsule and Oral Solution (11) PROSTAPHLIN 9/11/75 


For complete information, consult Official Package 
Circular 
Indications: Altho! 


ugn the principal indication for oxac 
Sodium is in the treatment of infections due to penici 


nase-producing staphylococci, it may be used to initiate 
therapy in such patients in whom a staphylococcal infec- 
tion is suspected. (See Important Ncte below.) 

Bacteriologic studies to determine the causative or 
ganisms and their sensitivity to oxacillin sodium should 
be performed 
Important Note: When it is judgec rec es sary that treat 
ment be initiated before definitive culture and sensitivity 
results are known, the choice of oxacillin sodium should 
take into consideration the fact that it has been shown t 
be effective only in the treatment of infections caused by 
pneumococci G roup A beta-hemolytic streptococci and 
penicillin G-resistant and penic : 
staphylococci. If the bacteriology report later indicates 
the infection is due to an organism cther than a penicillin 
G-resistant staphylococcus sensitive to oxacillin sodium 
the physician is advised to continue therapy with a drug 
other than oxacillin sodium or any other penicillinase 
resistant semisynthetic penicillin 

Recent studies have reported that the percentage of 
staphylococcal isolates resistant to penicillin G outside 
the hospital is increasing, approximating the I per- 
centage of resistant staphylococcal isolates ve nd in the 
hospital. For this reason, it is recommended t 
penicillinase-resistant penicillin be used as ir vial t therapy 
for any suspected staphylococcal infection until culture 
and sensitivity results are known 

Oxacillin sodium is a compound that acts through a 
mechanism similar to that of methicillin against penicillin 
G-resistant staphylococci Strains S of staph ylococci resis- 
tant to methicillin have existed in nature anc owr 
that the number of these strains reported 
cr easi ng Such strains of staphylococci have been 
pable of producing serious disease, in some instances 
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resulting in fatali ty Bec ause of this, there is concern that 
widespre: ad use of the penicillinase-resistant peni r 
may result in the appearance of an increasing number of 


staphylococcal strains which are resistant to these 
penicillins 

Methicillin-resistant strains are almost always resistant 
to all other penicillinase-resistant penicillins (Cross- 
resistance with cephalosporin derivatives also occurs 
frequently). Resistance to any pedem -resistant 
penicillin should be interpreted as evidence ) Of clinical 
resistance to all, in spite of the fact that: minor variations 
nin vitro sensitivity may be encountered hf more 
than one penicillinase-resistant penicillin is tested against 
the same strain of staphylococcus 
Contraindications: A previous hypersensitivity reaction 
to any penicillin is a contraindication 
Warning: Serious and occasionally fata al hypersensitivity 
(anaphylactoid) reactions have been reported in patients 
on penicillin therapy. Although anaphylaxis is more fre- 
quent following parenteral therapy it has occurred in pa- 
tients on oral penicillins. These reactions are more apt to 
occur in individuals with a history of sensitivity to multiple 
allergens - ; 

There have been well documented reports of individu 
als with a history of penicillin hypersensitivity reactions 
who have experienced severe hypersensitivity reactions 
when treated with a cephalosporin. Before therapy with a 
penicillin, careful inquiry should be made concerning 
previous hypersensitivity reactions to penicillins 
cephalosporins, and other allergens. If an allergic reac- 
tion occurs, the drug should be discontinued and the pa- 
tient treated with the usual agents e.g., pressor amines 
antihistamines and corticosteroids 
Precautions: Penicillin should be used with caution in 
individuals with histories of significant allergies and/or 
asthma 

The possibility of bacterial and/or fungal overgrowth 
should be kept in mind during long-term therapy. If over- 
growth of resistant organisms occurs, appropriate mea- 
sures should be taken 

As with any potent drug, periodic assessment of organ 
system function, including renal, hepatic, and 
hematopoietic, should be made during long-term 
therapy 

Experience in premature and newborn infants is lim- 
ited. Caution should be exercised in administration of the 
drug to such patients and frequent evaluation of orgar 
system function is recommended 
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Safety for use in M Dare nas aA been established 
Adverse Reactions: The hypersensitivity reactions re 
ported are skin rashes, urticaria, serum sickness and 
anaphylactic reactions. Oral lesions such as glossitis and 
stomatitis have been reported. Fever, eosinophilia, ora 


and rectal moniliasis have also been re Hemolytic 
anemia, transient neutropenia with eviden T granuli 





ytopenia or thrombocytopenia, neuropathy, and neph 
rotoxicity (oliguria, albuminuria hemat ria, pyuria, and/or 
cylindruria) are infrequent and usually Soe ated with 
high doses of parentera | penicillin 

In some newborns and ni fants receiving high doses of 
oxacillin sodium (150 to 175 mg./Kg./day), transient 
hematuria, albuminuria, ar Yd azot emia have been encoun 
tered. Although the causal relationship is not entirely 
clear, infants and newborns treated with high doses of 
the drug should be observed closely for signs of rena 
impairment 

One patient developed granulocytopenia while rece 


ing Intravenous oxacillin sodium and vancomycin. The 
blood count returned to beri afte 2r E oth drugs were 
discontinued. Another patient was reported to have 
leukopenia during intravenous therapy with oxacillin 


sodium. These counts were made while the patient was 
moribund Thrombophlebitis has occurred in a small per 
centage of patients sgh ntravenous therapy 
Usual Oral Dosage: / dults: 250 to 500 mg. q.4h. or 
q.6h. Children: 12.5 mg Kg q.6h. Administer on empty 
stomach for maximum absor p! 
Usual Parenteral Dosage: Adults: 250 to 500 mg. q.4t 
or q.6h. Children: 12.5 mg./Kg./q 6 Children weighin 
40 Kg. or more should rec | 
N.B.: INFECTIONS CAUSED BY C ; Ti 
HEMOLYTIC STREPTOCOCCI | SHOULD BE TREATED 
FOR AT LEAST 10 DAYS TO HELP PREVE = 
CURRENCE OF ACUTE RHEUMATIC FEVER OR ACUTI 
GLOMERULO NEPRRITIS 
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—100 ml. bottles, 250 mg./5 mi. when reconstituted 


“BRISTOL ov: 


A.H.F.S. Category 8: 12.16 
[mr o UR yracu ion of Bris Yc tk 13201 





Y 
Avitene (MCH) at work: 


controlling parenchymal bleeding 
from a lacerated spleen in a child 


1. The spleen was nearly transected and a 
partial splenectomy was performed. 
Hemostatic mattress sutures were placed in the 
splenic capsule but there was residual bleeding 
from the splenic parenchyma. 


2. Avitene® (microfibrillar collagen hemostat) 
was applied directly to the bleeding surface 
with dry forceps. Using a dry sponge, 
moderate pressure was maintained for 

5 to 7 minutes. 


3. With bleeding controlled, excess Avitene 
was teased off the surface of the spleen. 

The remaining portion of the spleen was not 
resected. Recovery from partial splenectomy 
was uneventful. 





Please see facing page for brief summary. 
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Merctiorilar Collagen 
Hemostat 


Avitene® (microfibrillar collagen hemostat), 
derived from purified bovine corium, differs 
physically, chemically, and clinically from 
other topical hemostats. Supplementing 
conventional hemostatic techniques, Avitene 
extends your range of options when 
surgical bleeding problems are encountered. 
In cases where sutures, cautery, or pressure 
are impractical or ineffective, Avitene... 


...a modified natural collagen, triggers the 
normal hemostatic mechanism, and produces 
a normal (physiologic) clot 


...adheres tenaciously, even to irregular bleeding 
surfaces 


... controls generalized bleeding from soft, friable 
tissues and highly vascularized organs 


...produces minimal foreign body response 


...is effective in most patients receiving heparin 
or aspirin, and in those who are moderately 
thrombocytopenic. 


Numerous clinical studies document the efficacy 
of Avitene in a wide range of surgical 
procedures. Reprints of these studies and films 
showing surgeons using Avitene (microfibrillar 
collagen hemostat) are available at your request. 
Films currently available include: (1) Six 
Demonstrations of Effectiveness; (2) Use in 
Partial Nephrectomy; (3) Use in Thoracic 
Surgery; (4) Use in Neurosurgery; and (5) Use 
in Bone Bleeding. 


For further information, write: 
Medical Director, Avicon, Inc., P.O. Box 85, 
Fort Worth, Texas 76101. 


Avitene™ is distributed by 
Alcon Laboratories, Inc. 





Avitene 
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HOW TO USE AVITENE* 

Keep Avitene dry. Care must be taken to ensure that Avitene is 
kept scrupulously dry, as prolonged exposure to moisture will 
impair its hemostatic efficacy. It will adhere to any wet surface and 
should be applied only with dry smooth forceps. 

Apply Avitene directly to the source of the bleeding. it is important 
that Avitene be applied directly to the source of bleeding. Other- 
wise Avitene may seal over the exit site of deeper hemorrhage and 
conceal an underlying hematoma. Surfaces to be treated should 
first be compressed with dry sponges, and then covered with 
Avitene. The amount required will depend on the force and 
severity of the bleeding. 

Apply pressure with a dry sponge. It is then necessary to apply 
moderate pressure over the Avitene with a dry sponge. The period 
of time necessary will vary with the severity of the bleeding, and 
may range from a minute for capillary bleeding, to three to five 
minutes for brisk bleeding or arterial leaks. For control of oozing 
from cancellous bone, Avitene should be firmly packed into the 
spongy bone surface. 

Remove excess Avitene. After five to ten minutes, excess Avitene 
should be teased away; this can usually be accomplished without 
initiating rebleeding. If breakthrough bleeding occurs in areas of 
thin application, additional Avitene may be applied. The amount 
required depends, again, on the severity of bleeding. In capillary 
bleeding, one gram will usually be sufficient for a 50 cm? area. 
Thicker coverage may be required for brisk bleeding. 

Avitene* (microfibrillar collagen hemostat) 

Description: Avitene is an absorbable topical hemostatic agent 
prepared as a dry, sterile, fibrous, water insoluble partial 
hydrochloric acid salt of purified bovine corium collagen. 
Indications: Avitene is used in surgical procedures as an adjunct 
to hemostasis when control of bleeding by ligature or conven- 
tional procedures is ineffective or impractical. 
Contraindications: Avitene should not be used in the closure of skin 
incisions as it may interfere with the healing of the skin edges. 
Warnings: Avitene is inactivated by autoclaving. Ethylene oxide 
reacts with bound hydrochloric acid to form ethylene chloro- 
hydrin. This product should not be resterilized. It is not for 
injection. Moistening Avitene or wetting with saline or throm- 
bin impairs its hemostatic efficacy. It should be used dry. 
Discard any unused portion. As with any foreign substance, use 
in contaminated wounds may enhance infection. 

Precautions: Only that amount of Avitene necessary to produce 
hemostasis should be used. After several minutes, excess mate- 
rial should be removed; this is usually possible without the 
re-initiation of active bleeding. Avitene contains a low, but 
detectable, level of intercalated bovine serum protein which 
reacts immunologically as does beef serum albumin. Increases 
in anti-BSA titer have been observed following treatment with 
Avitene. About two-thirds of individuals exhibit antibody titers 
because of ingestion of food products of bovine origin. Intra- 
dermal skin tests have occasionally shown a weak positive 
reaction to BSA or Avitene but these have not been correlated 
with IgG titers to BSA. Tests have failed to demonstrate 
clinically significant elicitation of antibodies of the IgE class 
against BSA following Avitene therapy. Care should be exer 
cised to avoid spillage on nonbleeding surfaces, particularly in 
abdominal or thoracic viscera. Teratology studies in rats and - 
rabbits have revealed no harm to the animal fetus. There are 
no well-controlled studies in pregnant women; therefore, Avi- 
tene should be used in pregnant women only when clearly 
needed. 

Adverse reactions: The most serious adverse reactions reported 
which may be related to the use of this drug are potentiation of 
infection including abscess formation, hematoma, wound dehi- 
scence, mediastinitis. Other reported adverse reactions possibly 
drug related are adhesion formation, allergic reaction, foreign 
body reaction, subgaleal seroma (report of a single case). 

How supplied: In | g and 5 g sterile jars of sterile microfibrillar 
collagen hemostat all contained in sealed can. Sterility of the 
jars exterior cannot be guaranteed if can seal is broken. 
Content of jar is sterile until opened. 6/78 
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Human Kidney Preservation 


by Flushing With. 


Intracellular Solution and Cold Storage 


John M. Barry, MD; Mary Ann Farnsworth, RN; William M. Bennett, MD 


* Simple flushing and cold storage of human kidneys for 
transplantation has not been accepted for preservation times 
exceeding 24 hours. 

A prospective study of 25 primary cadaver kidney transplants 
was performed to evaluate Collins C2 solution for human kidney 
preservation. Cold storage time was 10 to 23 hours in 14 cases 
and 26 to 44.5 hours in 11 cases. Seventeen (6896) of the kidneys 
had immediate, sustained function. The one-month function rate 
was 88%. There were no significant differences between the 10- 
to 23-hour and the 26- to 44.5-hour groups with respect to the 
incidence of first-week dialysis, one-month graft function, or 
mean lowest serum creatinine value. 

Human kidney preservation time can be safely extended 
beyond 24 hours with Collins C2 flushing followed by simple cold 
storage. 

(Arch Surg 113:830-832, 1978) 


he simplest and least expensive method of short-term 

kidney preservation is flushing with an intracellular 
electrolyte solution followed by ice storage. However, 
many transplant teams are reluctant to use cadaver 
kidneys stored this way, and most rely on pulsatile machine 
preservation, especially when the preservation time is 
expected to exceed 24 hours.' 

In February 1976, Halasz and Collins’ reported that 100% 
of canine kidneys removed without warm ischemia and 
preserved for 48 hours with either pulsatile perfusion or 
flushing with Collins C2 solution followed by ice storage 
had immediate, sustained equivalent renal function with 
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third-day serum creatinine values of 2.0 mg/dl or less. One 
month later, we preserved our first two human cadaver 
kidneys with Collins C2 solution and ice storage for 17 and 
23!^ hours. Both had serum creatinine values of 1.1 mg/dl 
within the first month after transplantation. 

Based on the experimental work of Halasz and Collins 
and our own initial success with this simple method of 
cadaver kidney preservation, a prospective study of 25 
consecutive transplants was carried out to evaluate the 
efficacy of human cadaver kidney preservation by flushing 
with Collins C2 solution and then simple cold storage, 
limiting the cold storage to 48 hours. 


SUBJECTS AND METHODS 


The study group consisted of 25 consecutive primary cadaver 
kidney transplants into recipients whose sera reacted with less 
than 5076 of a lymphocyte panel. The two successful transplants 
mentioned above were not included. All kidneys were harvested 
from beating heart cadavers in Oregon, flushed with C2 solution, 
ice-stored, and then transplanted at the University of Oregon 
Health Sciences Center, Portland, between Nov 11, 1976, and Oct 3, 
1977. 

Donors were maintained with intravascular volume expansion 
and dopamine, with goals of systolic blood pressure of 90 mm Hg 
and urinary output of at least 30 ml/hr. Mannitol and furosemide 
were infused as necessary to induce a diuresis. Immediately prior 
to nephrectomies, mannitol, 12.5 to 50 gm, was given intravenously 
followed by heparin, 5,000 to 10,000 units. Phenoxybenzamine and 
other a-adrenergic blockers were not used. Nineteen of the 25 
kidneys were from donors pretreated intravenously with cyclo- 
phosphamide and methylprednisolone* four to ten hours prior to 
nephrectomies. Pretreated adult cadaver donors received 4 gm 
each of cyclophosphamide and methylprednisolone. Fifteen of the 
kidneys were harvested by university surgeons and ten by commu- 
nity surgeons. 
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Table 1.—Composition of C2 Flush Solution 








*Added as 5096 solutions immediately before use. 





Histocompatibility testing was performed on peripheral blood 
donor lymphocytes drawn before pretreatment with cyclophos- 
phamide and methylprednisolone. In addition to tissue typing for 
HLA A, B, and C antigens, a standard microcytotoxicity cross- 
match* and an antiglobulin cross-match? were performed. Four 
. recipients received two-antigen or better matched kidneys, the 
remainder were zero- or one-antigen matches. No transplants 
were performed across a positive cross-match. | 

All kidneys were flushed with ice-cold Collins C2 solution 
followed by celd storage. The basic solution was refrigerated until 
30 minutes prior to use, when it was chilled to 4°C by immersing it 
in ice. Just prior to kidney flushing, 50 ml of 50% dextrose and 14.8 
ml of 50% magnesium sulfate were added to 930 ml of the basic 
solution." The final solution (Table 1) was then flushed through the 
kidneys via a 5- filter at approximately 30 ml/min until the 
venous effluent was clear. Following this, the kidneys were placed 
in sterile plastic containers of the basic solution with dextrose but 
not magnesium sulfate. The containers were doubly wrapped with 
sterile bags and each placed in a bucket of ice until the time of 
transplantatien. 

Warm ischemia time was defined as the time lapse from 
interruption of renal circulation until the kidneys were placed in a 
cold solution and flushing was begun. The period from complete 
blood washout with iced Collins C2 solution until the moment of 
revascularization in the recipient was recorded as the cold ische- 
mia time. l 

All recipients received standard immunosuppression with pred- 
nisone and azathioprine, tapering to 45 mg/day of prednisone and 
1 to 2 mg/kg/day of azathioprine at one month. In addition, 
methylprednisolone, 750 mg, was given intravenously on the day 
of transplant and daily for up to five days in the event of acute 
rejection. Graft irradiation was added if reversal of rejection had 
not begun within 48 hours. Recipients after March 15, 1976, also 
received infusions of methylprednisolone, 750 mg, and cyclophos- 
phamide, 400 mg, on days 3, 7, 14, and 21 after transplant. Renal 
function was monitored with serial serum creatinine levels for the 
first month after transplant. Patients who required dialysis in the 
first week were considered to have acute tubular necrosis. Perma- 
nent reinstitution of dialysis or graft removal were considered 
signs of graft failure. There were no deaths. 


RESULTS 


The warm ischemia time varied between three and nine 
minutes; the cold ischemia time ranged between 10 and 
44.5 hours. Twenty-four of the 25 patients had reductions 
in their serum creatinine values within the first month 
after transplant, 20 having serum creatinine values lower 
than 2.0 mg/dl. Eight of the 25 recipients required hemodi- 
alysis during the first week posttransplant. The one-month 
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Table 2.—Effect of Cold Storage Time on Renal Function 


- " D 
LI 


F | 
<24 hr >24 hr 
No. of kidneys 14 i 11 







Warm ischemia time, min* 3 (2-7) 3 (2-9) 
Cold ischemia time, hr* 17 (10-23) 32 (26-44.5) 
Lowest 1-mo serum * 
creatinine level, mg/dl 1.6 (0.8-5.6)7 1.6 (0.7-2.4) 
' First-week dialysis, No. (96) 4 (29) 4 (36) 
1-mo graft function, No. 
(96) 12 (86) 10 (91) 





*Mean and range. 
TOne case of hyperacute rejection excluded. 


graft function rate was 88%. There were three graft losses, 
one each due to hyperacute rejection, accelerated rejection, 
and a combination of rejection and infection. All ten of the 
kidneys removed by practicing surgeons in Oregon commu- 
nity hospitals had one-month graft function, four had a 
brief period of acute tubular necrosis, and the mean lowest 
serum creatinine value was 1.37 + 0.56 mg/dl. 

The 14 kidneys cold-stored for 10 to 23 hours are 
compared with the 11 stored for 26 to 44.5 hours in Table 2. 
There were no significant differences between the two 
groups with respect to (1) the incidence of first-week 
dialysis, (2) one-month graft survival, and (3) mean lowest 
one-month serum creatinine level. 

All six of the kidneys cold-stored for 30 or more hours 
had one-month function with serum creatinine values of 2.1 
mg/dl or less during the first posttransplant month. Two 
of the six had acute tubular necrosis requiring hemodialy- 
sis. 


COMMENT 


This is a consecutive series of primary cadaver grafts in 
lowly sensitized recipients who received kidneys removed 
in one state and transplanted by one team with the purpose 
of defining the clinical usefulness of a simple, inexpensive 
method of short-term renal preservation for beating heart 
cadaver kidneys. 

To decrease the risk of early graft failure for immuno- 


logic reasons, only patients with lymphocytotoxins to less - 


than 50% of our panel lymphocytes were included in the 
study. Clark and associates’ had earlier reported a 49% 
one-month graft failure among patients with lymphocyto- 
toxins to 50% to 100% of random panel lymphocytes vs a 
17% one-month failure rate for nonresponders. 

Collins C2 solution does not contain the additives hepa- 
rin, procaine, and phenoxybenzamine. Heparin is unneces- 
sary because the phosphate ions present in C2 chelate’ 
calcium act as an anticoagulant.* Procaine, especially in 
concentrations of 0.1 gm/dl, is nephrotoxic in preservation 
solutions,’ and has, unfortunately, been used in several 
experiments'^'" comparing cold flushing followed by ice 
storage with pulsatile machine perfusion. The natural 
conclusion of those experiments was that pulsatile machine 
preservation was superior to Collins solution. Phenoxyben- 
zamine forms a precipitate in C2 and becomes inactive.* A 
5-u in-line filter was employed, and magnesium sulfate was 
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omitted from the storage solution because of concern about 
magnesium crystals, which have been reported after 
magnesium sulfate was added to the basic solution.'* 

Because of the damage to cadaver donor kidneys 
sustained with even short periods of warm ischemia, we 
have relied on beating-heart cadaver donors for our 
kidneys whether preserved with pulsatile machine perfu- 
sion, our standard method of renal preservation from 1973 
until mid-1976, or with ice-cold C2 flushing followed by cold 
storage. 

Ninety percent one-month cadaver kidney transplant 
function is not new. It has been reported by the Minnesota 
group" who used exclusively pulsatile machine preserva- 
tion for kidneys harvested from beating-heart cadavers. A 
collaborative study from four Paris hospitals” has reported 
91% one-month function in a series of 179 grafts preserved 
with C3 solution flush. However, the maximum cold 
ischemia time was 16 hours compared with 44.5 hours in the 
current series. Opelz and Terasaki had previously 
reported the results of a large cooperative study comparing 





machine-preserved kidneys with initial flushing followed 
by cold storage. In their series, the machine-preserved 
kidneys had a significantly lower one-month function rate 
when compared with Collins solution (67% vs 76%). Howev- 
er, the machine-perfused kidneys had significantly longer 
cold ischemia times. Only four of the 86 Collins-preserved 
kidneys had cold ischemia times of over 24 hours in 
comparison with 323 of the 770 machine-preserved kidneys. 
The short-term renal function results from our series of 
kidneys cold-stored for over 24 hours indicate that preser- 
vation time can be safely extended beyond 24 hours with 
C2 flushing. To the best of our knowledge, the 44.5-hour 
cold ischemia time reported herein represents the longest 
period of satisfactory human kidney preservation with an 
intracellular flush of the kidney followed by simple cold 
storage. 

In our opinion, Collins C2 flush technique followed by 
cold storage is a reliable method of inexpensively preserv- 
ing human kidneys for periods approaching 48 hours when 
there is a very short warm ischemia time. 
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CORRECTION 


Incorrect Use of Terminology.—In the article titled, “Salt and Water Balance Before and 
After Peritoneojugular and Portacaval Shunts, " published in the May ARCHIVES 


(113:646-649, 1978), the term "findings of free water clearance" was in error (pp 647 and 
649). Free water clearance is expressed as being either negative or positive, not as a 
negative or positive finding. 
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What happened 
. in medicine 
this week that 
could affect 
your practice? 










PT 
You'd know, 
if you read 


American 
Medical News 













What is the status of national health 
insurance legislation? What new 
regulations are being promulgated by the 
federal agencies? What's the latest on 
physician advertising? 


This is the kind of news you need to 
know, because what's happening today 
could affect the way you practice 
medicine in the future. 


And when it comes to the news in 
medicine, no other publication can match 
American Medical News in timely, 
comprehensive coverage. It's the 

national newspaper of medicine. 


Its staff of professional reporters is 
always where the news is being 

made. . .monitoring. . .analyzing. . .and 
reporting back to you on the latest news 
and trends in medicine. 


Give American Medical News just 30 
minutes a week; it will give you all the 
news you need to know on what's 
happening in the practice of medicine. 
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‘ANCEF’ Offers Broad Coverage 


of the major areas of post-surgical infection due to susceptible indicated 
orgarisms. See Indications on next page. 


High Levels Present in Tissues and Fluids* 


Ancef achieves high concentrations (relative to MIC levels for most 
indicated organisms) in bone, synovial fluid, skin and soft tissues (such 
as pleural fluid and lymph nodes). 'Ancef is also excreted in a micro- 
biologically active form in urine. 


Higa and Prolonged Serum Levels 


A single | gram IV injection produced a mean peak concentration of 
‘Ance” of 190 mcg/ml in healthy adult volunteers. After 4 hours, levels 
of 16.5 mcg/ml were still present. 


Because of its long half-life, generally 'Ancef' may be given every 8 hours. 


Most infections can be treated with 500 mg 


to 1 gram every 8 hours. 





Well Tolerated 

@ Infrequent phlebitis 

€ Norephrotoxicity reported to date. (Transient rises in serum BUN, 
SGCT. SGPT and alkaline phosphatase have been reported without 
clinical evidence of renal or hepatic damage.) 


Use with caution in patients with penicillin allergy or other allergies. For 
further information on contraindications, warnings, precautions and adverse 
reactioms, see brief summary of prescribing information on next page. 


*Data on Sle. SK&F Medical Department. Tissue penetration is regarded as essential to therapeutic 
efficacy, but specific antibiotic tissue levels have not been directly correlated with specific therapeutic effects. 


. ANCEF i» 


brand of sterile 


CEFAZOLIN SODIUM 
EET | S i 4 SF 


Injecticn: 250 mg, 500 mg, and 1 gram vials a SmithKline company 





 ANCEF ix 


brand of sterile 


CEFAZOLIN SODIUM 


(LYOPHILIZED) 


Injection: 250 mg, 500 mg, and 1 gram vials 


Most infections can be treated with 500 mg 


to l gram every 8 hours. 





Before prescribing, see complete prescribing information in SK&F 
literature or PDR. The following is a brief summary. 


Indications: Ancef® (sterile cefazolin sodium, SK&F) is indicated 
in the treatment of the following serious infections due to sus- 
ceptible organisms. 


Respiratory tract infections due to Streptococcus (Diplococcus) 
pneumoniae, Klebsiella species, Hemophilus influenzae, Staphylococ- 
cus aureus (penicillin-sensitive and penicillin-resistant), and 
group A beta-hemolytic streptococci. 

Injectable benzathine penicillin is considered to be the drug 
of choice in the treatment and prevention of streptococcal infec- 
tions, including the prophylaxis of rheumatic lever. 

'Ancef' is effective in the eradication of streptococci from the 
nasopharynx; however, data establishing the efficacy of 'Ancef 
in the subsequent prevention of rheumatic fever are not available 
at present. 


Genitourinary tract infections due to Escherichia coli, Proteus mirab- 
ilis, Klebsiella species, and some strains of enterobacter and 
enterococcl. 


Skin and soft-tissue infections due to S. aureus (penicillin-sensitive 
and penicillin-resistant) and group A beta-hemolytic strep- 
tococci and other strains of streptococci. 


Bone and joint infections due to 5. aureus. 


Septicemia due to Str pneumoniae, S. aureus (penicillin-sensitive 
and penicillin-resistant), P mirabilis, E. coli, and Klebsiella species. 


Endocarditis due to S. aureus (penicillin-sensitive and penicillin- 
resistant) and group A beta-hemolytic streptococci. 
Appropriate culture and susceptibility studies should be per- 
formed to determine susceptibility of the causative organism to 
‘Ancef’. 


Contraindications: ‘Ancef is contraindicated in patients with 
known allergy to the cephalosporin group of antibiotics. 
Warnings: BEFORE CEFAZOLIN THERAPY IS INSTI- . 
TUTED, CAREFUL INQUIRY SHOULD BE MADE CON- 
CERNING PREVIOUS HYPERSENSITIVITY REACTIONS 
TO CEPHALOSPORINS AND PENICILLIN. CEPHA- 
LOSPORIN C DERIVATIVES SHOULD BE GIVEN 
CAUTIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. 
SERIOUS ACUTE HYPERSENSITIVITY REACTIONS MAY 
REQUIRE EPINEPHRINE AND OTHER EMERGENCY 
MEASURES. 


There is some clinical and laboratory evidence of partial cross- 
allergenicity of the penicillins and the cephalosporins. Patients 
have been reported to have had severe reactions (including 
anaphylaxis) to both drugs. 


Antibiotics, including ‘Ancef’, should be administered cautiously 


to any patient who has.demonstrated some form of allergy, partic- 
ularly to drugs. 


Usage in Pregnancy — Safety of this product for use during preg- 
nancy has not been established. 

Usage in Infants — Safety for use in prematures and infants under 
one month of age has not been established. 

Precautions: Prolonged use of ‘Ancef’ may result in the over- 
erowth of nonsusceptible organisms. Careful clinical observa- 
tion of the patient is essential. 

When ‘Ancef’ is administered to adults or children with low 
urinary output because of impaired renal function, lower daily 
dosage is required (see dosage instructions in the package 
literature). 

A false-positive reaction for glucose in the urine may occur with 
Clinitest® tablets; use glucose enzyme-type reagents. 

Adverse Reactions: The following reactions have been reported: 
Drug fever, skin rash, vulvar pruritus, eosinophilia, neutro- 
penia, leukopenia, thrombocythemia, and positive direct and 
indirect Coombs tests have occurred. Transient rise in SGOT, 
SGPT, BUN, and alkaline phosphatase levels has been observed 
without clinical evidence of renal or hepatic impairment. 
Nausea, anorexia, vomiting, diarrhea, and oral candidiasis (oral 
thrush) have been reported. Pain at the site of injection after 
intramuscular administration has occurred, some with indura- 
tion. Phlebitis at the site of injection has been noted. Other reac- 
tions have included genital and anal pruritus, genital moniliasis, 
and vaginitis. i 
Administration and Dosage: 'Ancef' may be administered intra- 
muscularly or intravenously after reconstitution. See the 
package literature for reconstitution procedures. 

See the package literature for dosage recommendations. 

How Supplied: 'Ancef (sterile cefazolin sodium, SK&F)— 
supplied in vials equivalent to 250 mg., 500 mg. or 1 gram of 
cefazolin; in “Piggyback” Vials for intravenous admixture 
equivalent to 500 mg. or 1 gram of cefazolin; and in Pharmacy 
Bulk Vials equivalent to 5 grams or 10 grams of cefazolin. 


Smith Kline &French Laboratories 
Philadelphia, Pa. 


SI46T- 


a SmithKline company 





-— =- wm c Py: TOV. "LIN OP ZEEVQICUTER- 40 Toc LL. TIEN m Y. SENT qm 
PRE JEF i kK- e TUM Te 


Retained Intrahepatic Stones 


Use of the U Tube During Repeated Nonoperative Stone Extractions 


H. Joachim Burhenne, MD, Harry E. Peters, MD 


® Of 355 patients undergoing nonoperative extraction proce- 
dures for retained bile duct stones, 61 patients had intrahepatic 
calculi. In seven of these patients with multiple intrahepatic 
stones, a U tube was placed. 

Insertion of a U tube is particularly useful if multiple sittings 
are required for intrahepatic stone removal. The U tube can be 
inserted postoperatively and permits ease of operation from two 
sides, particularly if stricture dilation is required before stone 
removal. With the use of the U tube, inadvertent removal has not 
occurred and patients are able to work and shower between 
extraction procedures. Indwelling U tubes are readily replaced 
over a guide wire. This technique was used with good success 
and for long periods of time in seven patients, all with multiple 
intrahepatic stones and two of them with additional hepatic duct 
strictures. 

(Arch Surg 113:837-841, 1978) 


Re stones occur less frequently in intrahepatic bile 
ducts than in the major ducts distally to the hepatic 
bifurcation, but when present, intrahepatic postoperative 
calculi are more commonly multiple. Our experience with 
nonoperative extraction of retained stones totals 355 
patients. In 61 cases, stones were intrahepatic in location. 
The majority of these patients had multiple intrahepatic 
stones and many patients required multiple sittings for 
removal of calculi.’ 


INDICATIONS FOR USE OF THE U TUBE 


Placement of a transhepatic U tube has advantages 
when compared to straight splints, Y tubes, or T tubes if 
patients require indwelling tubes for periods of several 
months or longer. The advantage of U tubes lies primarily 
in the fact that inadvertent tube displacement or extrac- 
tion is almost impossible, and in the fact that tube patency 
is readily maintained by the placement of the U tube over a 
guide wire. Long-term, indwelling, straight, or T tubes, 
however, may become obstructed by bile inerustation and 
their replacement is quite difficult and quite often impos- 
sible. Patency of these tubes is sometimes accomplished by 
intraluminal guide wire instrumentation but obstruction 
due to bile inspissation readily recurs. 

The operative or postoperative placement of a U tube 
is indicated if long-term intubation is required, particular- 
ly with the following: (1) intrahepatic or extrahepatic bile 
duet stricture (The indwelling U tube permits maintenance 
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of the desired bile duct caliber, and drainage is provided 
through side holes in the tube above and below the previous 
stricture site.); (2) palliation for bile duct carcinoma to 
accomplish bile drainage; (3) multiple intrahepatie duct 
stones requiring repeated postoperative extraction proce- 
dures under fluoroscopic control. 

We have used the U tube primarily in patients in this 
last category where repeated extraction procedures were 
required for intrahepatic stone removal. The U tube 
permits maintenance of the sinus tract to facilitate stone 
extraction. Inadvertent tube removal is avoided with the 
use of the U tube. 


NONOPERATIVE EXTRACTION 
OF INTRAHEPATIC STONES 


Intraoperative removal of intrahepatic stones is more 
difficult during common bile duct exploration than remov- 
al of extrahepatic duct stones. It also carries a higher 
complication and mortality,’ particularly with the use of 
the Fogarty balloon catheter’ (Fig 1). It is often easier to 
remove intrahepatic stones postoperatively through the T 
tube tract because instrumentation is then possible under 
fluoroscopic vision. 

The removal of intrahepatic stones can be further 
complicated by the presence of hepatic duct strictures. The 
dilation of strictures must precede stone extraction. 

We use a steerable catheter and stone basket for nonop- 
erative extraction procedures." We wait at least five 
weeks after surgery for the T tube tract to mature. The T 
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Fig 1.—Operative cholangiogram in patient 1 showing retained 
stones in right hepatic radicals. Note subdiaphragmatic intrahe- 
patic contrast extravasation after bile duct rupture with use of 
Fogarty balloon catheter. 
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Fig 2.—Postoperative T tube cholangiogram in patient 1 shows 
proximal arm of T tube preventing progression of hepatic duct 
stones into common duct. T tube was removed. The stone was 
extracted (see Fig 8). 





Fig 3.—Patient 2 with hepatic duct stricture as seen on ERCP 
several months after common duct exploration. 








Fig 4.—U tube is in place maintaining patency of common hepatic Fig 5.—Steerable catheter in common duct 

duct stricture in patient 2. Note presence of intrahepatic and through right transhepatic approach 

stones. are in place in order to position a U tube in 
patient 2. 
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tube is then removed and this alone sometimes results in 
more distal migration of the calculi, particularly if a 
straight catheter is left in place for several additional 
weeks (Fig 2). 


TECHNIQUE OF U TUBE PLACEMENT 


The aperative placement of U tubes has been used with success 
in the palliation of bile duct careinoma** and in long-term 
treatment of strietures.'^'? 

If muitiple roentgenographic extraction procedures are required 
for intrahepatie stone removal, the placement of an indwelling U 
tube faeilitates extraction and tube maintenance between multi- 
ple sessions. This is particularly applicable if stricture patency has 
to be maintained after nonoperative dilation (Fig 3 and 4). 

The U tube may be placed during the operative procedure or 
postoperatively. If operative cholangiograms show the presence of 
multiple intrahepatic stones, it may be decided to place a U tube to 
facilitate easier postoperative extraction under fluoroscopic 
control. If a U tube has not been placed during surgery and if a T 
tube is in place in the common duct, a second straight catheter may 
be placed into the intrahepatic ducts at a second operative sitting. 
The second intrahepatic tube may also be placed postoperatively 
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Fig 6.—Patient 2 with guide wire and stone basket in place to pull 
guide wire from skin to skin. 
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via a percutaneous approach. This is accomplished in a similar 
fashion to transhepatic cholangiography. A needle is placed in one 
of the intrahepatic radicals, followed by a guide wire, followed by a 
straight tube. 

With the hepatic duct tube and the T tube in place, conversion to 
a U tube is readily accomplished with the use of steerable 
catheters from both sides. The tips of the two steerable catheters 
are approximated, a guide wire is placed through one, and a stone 
extraction basket is placed through the other. The guide wire is 
then fed through the open basket and engaged by closing the 
basket. The basket is extracted together with the guide wire (Fig 5 
and 6). After the guide wire is once in place in a U-shaped fashion, 
placement and subsequent exchange of U tubes is then feasible 
(Fig 7). The two ends of the U tube are connected on the outside. 
This prevents inadvertent tube extraction during multiple 
sessions and permits the patient to take showers. Side holes in the 
U tube are required above and below a stricture site if this is 
present. No side holes are required if free flow of contrast and bile 
occurs alongside the U tube. Bile drainage to the two skin 
openings should be avoided by placement of a sufficiently large 
tube to close the sinus tract. Sometimes, slight leakage occurs at 
the sites where the U tube crosses between the liver capsule and 
the abdominal wall. 
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Fig 7.—U tube in patient 2 was periodically replaced over a guide 
wire. Intrahepatic ducts are now clear of retained stones. 
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Fig 8.—Stones in patient 1 had moved into common duct and 
were successfully removed with nonoperative technique. Closing 
cholangiogram shows duct system clear of retained material. 





Fig 9.—Patient 3 with steerable catheters in the common duct and 
through left transhepatic approach. Multiple stones are in 
place. 








Fig 10.—Patient 3 with U tube in place between repeated stone 
extraction procedures. 


REPORT OF CASES 


Case 1.—A 48-year-old woman with a three-week history of 
increasing jaundice underwent cholecystectomy and choledochoto- 
my in April 1976. Three common duct stones were removed and 
instruments passed readily through the ampullary portion into the 
duodenum. An operative cholangiogram, obtained after T tube 
insertion, showed free flow of contrast into the small bowel. The 
operative cholangiogram (Fig 1) also showed retained stones in 
right hepatic radicals. Stone removal was attempted with the use 
of the Fogarty balloon catheter, but it was unsuccessful. The 
postoperative T tube cholangiogram obtained ten days after 
exploration again showed stones in the right hepatic radical. The 
patient was referred for a nonoperative percutaneous stone 
removal five weeks after surgery. The T tube was extracted at this 
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Fig 11.—Patient 3 after successful multiple stone extraction 
procedures. 


time because it was thought that the proximal arm of the T tube 
prevented stone passage into the common bile duct (Fig 2). A 
straight catheter was placed into the common bile duct and the 
patient was returned one week later for stone extraction. The 
right hepatic radicals were clear at this time of retained material 
and two retained stones were successfully removed from the 
common bile duct via the sinus tract. The completion cholangio- 
gram showed the duct system to be clear of all retained material 
and there was free flow of contrast into the duodenum (Fig 8). A 
six-month follow-up study shows the patient free of symptoms. 

CasE 2.—A 54-year-old woman underwent cholecystectomy and 
common bile duct exploration in 1965 for removal of gallstones. A 
cyst-like structure was noted at the time adjacent to the common 
hepatic duct and it was believed that this probably represented a 
variation in development. 
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The patient became symptomatic in 1970 with signs of biliary 
duct obstruction. There were episodes of fever and chills twice 
yearly. The patient's condition was treated medically. 

The patient returned in May 1975 with further attacks of 
epigastric pain and nonradiating, obstructive jaundice with a total 
bilirubin level of 4 mg/dl, and increased alkaline phosphatase and 
SGOT levels. A retrograde endoscopic examination. with cholan- 
giograms showed narrowing of the common hepatie duct (Fig 3). 
She had lost 5.4 kg of weight over a three month period. Because of 
her recurrent attacks and a preoperative diagnosis of cholangitis, 
it was decided to explore the patient in June 1975. Operative 
findings did reveal a stricture of the common hepatic duct. A T 
tube was placed in the common bile duct and a transhepatic tube 
was plaeed percutaneously into the right hepatic radical for 
drainage. The hepatic duct stricture was revised. 

Postoperative cholangiograms revealed recurrence of the stric- 
ture and the two catheters were converted into a U tube as an 
ambulatory procedure. Cholangiogram studies at that time 
revealed multiple intrahepatic stones. 

Placement of the U tube was accomplished with the use of two 
steerable catheters, followed by a guide wire and a U tube (Fig 5 
and 6). | 

The 14F plastic U tube placed through the stricture site was left 
in place for a two-year period and is still in place today. In the 
interim, replacement of the U tube was accomplished over a guide 
wire on three different occasions (Fig 4 and 7). This became 
necessary when the lumen of the U tube became obstructed by 
incrusted biliary material. Side holes placed above and below the 
site of the stricture within the U tube permitted irrigation and 
biliary drainage. A 12-month treatment with oral cheno-diol acid 
was unsuccessful. Intrahepatic stones were removed on two 
occasions with use of the steerable catheter and basket as an 
ambulatory procedure. The final cholangiograms showed the 
patient free of retained intrahepatic stones. 

Even though the patient was now free of retained intrahepatie 
stones, it was decided to leave the U tube in place to maintain 
patency of the previous stricture site. 

Case 3.—A 55-year-old woman with a three-week history of 
jaundice and a total bilirubin level of 16 mg/dl was referred to 
Children’s Hospital and Adult Medical Center in San Francisco for 
exploration. The preoperative diagnosis was a probable hepatic 
tumor. Exploration and operative cholangiograms showed multi- 
ple extrahepatic and intrahepatic duct stones. It was impossible to 
remove all the intrahepatic stones, but 12 stones were removed 
from the-common bile duct. A T tube was placed and a second tube 
was placed into the left hepatic radical percutaneously (Fig 9). 

Five weeks after the operation, the patient was referred for 
nonoperative stone removal. Several stones were removed with the 
wire basket, but it was apparent that multiple stone removal 
sittings were indicated. The hepatic catheter and the T tube were 
converted into a U tube (Fig 10). The U tube was left in place for a 
six-month period during which time the patient underwent 
repeated nonoperative procedures for intrahepatic stone removal. 
The final cholangiograms showed the intrahepatic ducts clear of 
retained material and the left hepatie tube was removed (Fig 11). 
The T tube is still in place to permit access if further hepatie 
stones should occur. 


RESULTS 


We have used the U tube with good success in seven of 
the 61 patients with intrahepatic stones. All seven patients 
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required multiple stone extraction procedures. Three of the 
seven patients, in addition, had strictures that were 
dilated, and their caliber was maintained by the indwelling 
tubes. We prefer U tubes made of polyvinyl or latex." 
Rubber tubes are more irritant and obstruct more rapidly, 
requiring more frequent exchange and replacement over a 
guide wire. 

The seven patients undergoing multiple intrahepatic 
duct stone extractions as a nonoperative procedure with 
multiple sessions required the use of a U tube from 
between three months to two years. All intrahepatic stones 
were successfully removed in four of these patients and the 
U tube that was removed after cholangiography no longer 
showed evidence of intrahepatic stones. None of these four 
patients required the use of the U tube for longer than five 
months. 

In the remaining three patients, the U tube is still in 
place, with a duration of 7, 16, and 24 months. Two of the 
patients had strictures and we hope to remove the tube 
eventually to see if strictures should recur. A catheter will 
be left in place if strictures should recur. One of the two 
patients with strictures and the third patient have recur- 
ring intrahepatie stones, possibly related to partially 
impaired bile drainage due to the indwelling tubes. It is 
contemplated to remove all stones and then remove the U 
tube but leave a straight tube in the common bile duet to 
evaluate their progress. Subsequent further stone extrac- 
tion or repeated stricture dilation would thus be feasible if 
needed. 
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The medical world has always been searching for 
an efficient, practical, non-destructive method to 
relieve pain. And the only answer has been drugs, 
with their well-known disadvantages. 

There is an alternative: Transcutaneous 
Electrical Nerve Stimulation (TENS). Controlling 
pain electronically. 

Transcutaneous Electrical Nerve Stimulation 
is a relatively new method of pain control. And any 
real measure of TENS' success has yet to be fully 
documented. Frankly, no one is really sure of how 
it works. 

What we do know is that it does work in 
many cases. In 1965, Drs. Ronald Melzack and 
Patrick D. Wall developed the theory that 
stimulating primary afferent neurons could relieve 
pain. This "Gate" theory has never been 
satisfactorily proven. Nor is it even widely 
accepted. But its true importance is that it 
reawakened the medical community to the fact 
that pain can be “blocked” by non-destructive 
means. Pain can be controlled electronically 

Skeptics maintain that a great portion of the 
relief TENS brings is due to the placebo effect. But 
placebo effects don't last. And relief from pain 
brought about by TENS has had definite long- 
range success. 

In a published report Dr. Donlin N. Long from 
the Department of Neurological Surgery at Johns 
Hopkins made this clinical and anecdotal 
summary: "In extracting a summary from the 
literature for the 1975 International Symposium on 
Pain, | could find specific reports of 972 patients 
all incapacitated with chronic pain, and 3596 found 
transcutaneous electrical stimulation adequate 
therapy. * (*Long, Donlin N., M.D., "Current 
Concepts on the Management of Chronic Pain; 
Symposium Specialists, 1977) 

There is an alternative to using drugs or 
surgery: Transcutaneous Electrical Nerve 
Stimulation. It works for many kinds of pain. And it 
works well. 

Stimtech manufactures equipment and 
accessories for TENS applications and we think it 
would be worth your time and your patients time 
to find out more about us. 

We have a brochure we d like you to have that 
includes specific information on all our products. 
And an extensive bibliography of documents on how 
pain can be controlled by electrical stimulation. 

Write to us today. We hope youre interested. 
We're sure your patients would be. 
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electrodes and accessories provided by STINPREC H . Other electrodes or 
accessories shou'd not be used without prior Gensultation with the 
company. Keep out of the reach of children. 





9440 Science Center Drive. Minneapolis, Minnesota 55428 (612) 535-0255 
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eg An initial loading dose of 1to 2 Gm. 
a: t of Keflin may be given regardless 

: of the patient's renal status. 

Patients with impaired renal 

function should be placed on 
a reduced dosage schedule. 
Usual doses in such 
individuals may result 

in excessive serum 
concentrations. 
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*Skin and soft-tissue infections, including 
peritonitis, caused by susceptible strains of 
staphylococci (both penicillinase and 
nonpenicillinase-producing). group A 
beta-hemolytic streptococci, Escherichia 
coli, Proteus mirabilis, and Klebsiella. 
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tAdministered to six patients by rapid l. V. infusion. 
t Administered to ten patients over a thirty-minute period. 






















In the immunosuppressed patient, 
usual clinical signs and symptoms 
of infection may be missing or 

not clear. Hence, diagnosis and 
initiation of proper therapy 
become most urgent. 


Keflin may be administered 

IV. or LP. in dosages as 

is high as 12 Gm. per day 
s (in life-threatening 

EA infections). 
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Please see opposite page for 
summary of prescribing information. 
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As you know, skin and soft-tissue infections * including 
peritonitis, may progress with alarming rapidity in patients 
with impaired host defenses...even to the point of becoming 
irreversible. Keflin can often be useful before the infection 
becomes irreversible...exactly when itis most needed. 

Eleven years after its introduction, Keflin continues to be 
effective against most strains of gram-positive and gram- 
negative organisms commonly implicated in serious skin 
and soft-tissue infections* Therefore, when you suspect that 
the pathogen involved is one of the susceptible organisms 
for which the drug is indicated in skin and soft-tissue 
infections * you may begin therapy with Keflin even while 
results of susceptibility studies are pending...and thus save 
precious hours for the patient. Keflin may be administered 
to infants and to patients with reduced renal function. 

Keflin should be given cautiously to penicillin-sensitive 
patients. 

Itis contraindicated in persons who have shown hyper- 
sensitivity to cephalosporin antibiotics. 


* Skin and soft-tissue infections. including peritonitis. caused by susceptible strains 
of staphylococci (both penicillinase and nonpenicillinase-producing), group A 
beta-hemolytic streptococci, Esch. coli, Pr. mirabilis. and Klebsiella 
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in 100-ml. ampoule 


cephalothin sodium 
Neutral 


for Injection 


tEquivalent to cephalothin 


Brief Summary. 

Consult the package literature for 
prescribing information. 

Indications: Keflin* (cephalothin sodium, 
Lilly), Neutral. for Injection. is indicated for the 
treatment of serious infections caused by 
susceptible strains of the designated micro- 
organisms in the diseases listed below: 

Skin and soft-tissue infections. including 
peritonitis, caused by staphylococci (peni- 
cillinase and nonpenicillinase-producing), 
group A beta-hemolytic streptococc!, 
Escherichia coli, Proteus mirabilis, and 
Klebsiella 

Bone and joint infections caused by 
staphylococci (penicillinase and 
nonpenicillinase-producing) 

Contraindication: Previous hypersensitivity 
to cephalosporins. 
Warnings: BEFORE CEPHALOTHIN 
THERAPY IS INSTITUTED. CAREFUL 
INQUIRY SHOULD BE MADE CONCERN- 
ING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEPHALOSPORINS AND 
PENICILLIN. CEPHALOSPORIN C 
DERIVATIVES SHOULD BE GIVEN 
CAUTIOUSLY TO PENICILLIN-SENSITIVE 
PATIENTS 

SERIOUS ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE EPINEPHRINE 
AND OTHER EMERGENCY MEASURES 

There is some evidence of partial cross- 
allergenicity of the penicillins and the 
cephalosporins. Severe anaphylactoid 
reactions have been reported with both drugs 

Patients with allergy and hypersensitivity 

should receive antibiotics cautiously and 
only when necessary 

Usage in Pregnancy — Safety for use during 

pregnancy has not been established. 
Precautions: Patients should be followed 
carefully to detect any side-effects or drug 
idiosyncrasy. If an allergic reaction occurs, 
discontinue the drug and treat the patient with 
usual agents 

Although alteration in kidney function IS 

rare, evaluation of renal status is recom- 
mended. Patients with impaired renal func- 
tion should be placed on a reduced dosage 
schedule to prevent excessive serum con- 
centrations. Consult prescribing information. 

If thrombophlebitis or superinfection 

occurs, take appropriate measures. A false- 
positive reaction for glucose in the urine has 
been observed with some tests but not with 
Tes-Tape* (urine sugar analysis paper, Lilly). 
Adverse Reactions: Maculopapular rash. 
urticaria, pain, induration, tenderness, eleva- 
tion of temperature. reactions resembling 
serum sickness, anaphylaxis, eosinophilia, 
drug fever, neutropenia, thrombocytopenia, 
hemolytic anemia, thrombophlebitis, transient 
rise in SGOT and alkaline phosphatase, rise 
in BUN, decreased creatinine clearance, and 
a positive direct Coombs test have been 
reported [1114758] 


Additional information available to the 


profession on request 
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Eli Lilly and Company 
Indianapolis, Indiana 46206 
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Morbidity Implication ot First and Second Rib Fracture in 120 Patients 


James M. Wilson, MD; Arthur N. Thomas, MD; Phillip C. Goodman, MD; Frank R. Lewis, MD 


® Patients who sustain fracture of either the first or second rib 
have severe injuries usually involving multiple systems. In 
comparing 71 patients with first rib fractures and 49 patients with 
second rib fractures, we found morbidity and mortality to be 
similar. A multidisciplinary approach to management of these 
patients is described and vigorous diagnostic and therapeutic 
measures are warranted to promptly determine the extent of 
injury and minimize the frequency of missed diagnosis. 

(Arch Surg 113:846-849, 1978) 


ince first described by Jones' in 1869, fracture of the 
first rib has been used as a sign of severe trauma. 
Alderson* found first rib fracture to occur as an incidental 
roentgenographic finding in 73 of 77,607 chest roentgeno- 
grams he reviewed, but it has been associated with major 
trauma in most other authors’ experience.** Compared 
with first rib fracture, fracture of the second rib has 
received relatively little attention, but is mentioned or 
shown by Breslin,’ Conn et al,’ and Harrison et al, to be of 
serious importance. The purpose of this article is to review 
our experience and compare the morbidity of first or 
second rib fracture in patients with blunt chest trauma. 


CLINICAL MATERIAL 


Patients treated during the last 11 years were selected for 
roentgenographie review if they had multiple system injury or 
flail ehest requiring management in the intensive care unit or if 
the clinieal findings had led to obtaining an arteriogram of the 
aortic arch. The charts and roentgenograms of these severely 
injured patients were then reviewed, and 120 patients were 
identified, with the highest rib fracture being either the first or 
second rib. The most common mechanism was motor vehicle 
accidents involving two automobiles (MV/MV [Table 1]). 

All patients were seen in the Emergency Department of the San 
Francisco General Hospital. When required, the resuscitative 
measures included endotracheal intubation and assisted ventila- 
tion; support of the cardiovascular system by rapid restoration of 
intravascular volume; pleural drainage; and splinting of fractures. 
A team effort was used and it included anesthetic, neurosurgical, 
orthopedic, and urologic participation. 

Patients who were unstable or unresponsive to treatment 
received immediate operative treatment when appropriate by the 
involved service. A general surgeon was always in charge when 
more than one organ system was involved. Patients who were 
hemodynamically stable but who had suspected vascular or intra- 
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abdominal injuries underwent angiographic assessment, including 
arteriography of the aortic arch or carotid studies of the cerebral 
circulation, peritoneal dialysis, intravenous pyelogram, and skele- 
tal roentgenograms as appropriate. 

Angiographic evaluation was obtained if signs of severe trauma 
were present such as, first rib fracture, severe bilateral chest wall 
injury, sternal, transverse process or vertebral fractures, or 
mediastinal widening. Sixty-eight patients had aortic arch studies 
and 11 had carotid arteriogram for suspected intracranial lesions, 
leading to emergency craniotomy in four patients. In some cases, 
procedures were done by two services, eg, craniotomy and laparot- 
omy. ; 

The indications for emergency thoracotomy were massive intra- 
thoracic hemorrhage, large bronchial air leaks, suspected cardiac 
tamponade, or a thoracie vascular lesion identified on angiogra- 
phy. 

Patients with multiple system involvement who were judged to 
be poor risks for prolonged traction and bed rest had lower 
extremity fractures that were treated by internal fixation. 

Consultations were frequently obtained from cardiology, ne- 
phrology, chest medicine, infectious diseases, or immunology. 


RESULTS 


There were 71 patients with first rib fracture consisting 
of 54 males and 17 females; 49 patients had second rib 
fracture, 33 males and 16 females. The patients ranged in 
age from 4 to 86 years. The average age of the patients 
with first rib fractures was 38 years, whereas patients with 
second rib fractures averaged 52 years old. Thus, the age of 
patients with first rib fractures averaged 14 years younger 
than those with second rib fractures. The average number 
of fractures in the first rib category was 7.1 ribs and 6.7 
ribs in the second rib group. No substantial difference 
exists in the frequency of first or second rib fracture in 
either group as a function of mechanism of injury (MV/ 
MV, MV/PED [Table 1]). The mortality, however, of motor 
vehicle vs pedestrian (MV/PED) injuries is substantially 
greater than MV/MV (Table 2). 

The clinical and roentgenographic findings of first and 
second rib fractures were similar (Table 3). Flail chest was 
more frequent in second rib fractures than it was in first 
rib fractures. Most patients had multiple findings. Forty- 
two percent of the patients with first rib fracture and 
28.5% of those with second rib fracture were bilateral. 
There was either hemothorax, pneumothorax, lung contu- 
sion, or flail chest in 79% of patients (78% first rib patients 
and 88% second rib patients). No difference was found in 
other system involvement between the first and second rib 
fracture groups (Table 4). 

Thoracic injuries other than isolated first or second rib 
fracture are given in Table 5. One third of patients had 
myocardial contusion as evidenced by ECG changes (ST-T 
changes, arrhythmia, or heart block) or low cardiac output 
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syndrome. Multiple rib fractures were more frequent in 
second than first rib fracture. There were 22 patients with 
isolated first rib fraetures and five patients with isolated 
second rib fractures. In 11 patients with isolated first rib 
and all five patients with isolated second rib fracture, there 
was another skeletal fracture, such as of the clavicle, pelvis, 
or extremities. Thirteen thoracotomies were performed: 
seven were for major vascular injury, three were for 
operative stabilization of the chest wall, and three were for 
intrapleural bleeding. The seven vascular lesions were 
detected by arch arteriography in 68 patients. The arterial 
lesions found are given in Table 6. 

Thirty-one percent of the patients (25% of the first rib 
group, and 39% of the second rib group) underwent explor- 
atory laparotomy for suspected abdominal injuries. These 
were patients with positive abdominal findings or patients 
requiring operative treatment of other injuries that 
prevented follow-up abdominal evaluation. Some of the 
latter situations arose when peridialysis was contraindi- 
cated, and on these occasions a small incision or "mini" 
laparotomy was performed. A negative laparotomy was 
done in 17 patients. Of all the patients, 17% had abdominal 
injuries with 14% in the first rib group and 20% in the 
second rib group. Table 7 gives the lesions found at 
laparotomy. Except for bladder rupture, the findings in 
either first or second rib fracture are similar. 

Associated skeletal injuries were observed in 55% of the 
patients, 54% of first rib patients and 57% of second rib 
patients. Neurological injury occurred in 40% of the 
patients in this series; 42% of the first rib patients and 37% 
of the second rib patients had injuries to this system. 
Neurological findings were categorized as mild if there 
were minimal transient abnormalities, moderate if there 
were skull fracture or prolonged neurological abnormali- 
ties, and severe if there was gross neurological deficit 
requiring craniotomy. Mild neurological injury was 
observed in 20% (24% of the first rib group and 14% of the 
second rib group) of the patients. Moderate injury occurred 
in 7% of the patients, with 8% of the first rib patients and 
4% of the second rib patients. Of all patients, 9% had severe 
neurological injury, 4% of the first rib patients and 16% of 
the seeond rib patients. Brachial plexus injury was 
observed in 3% of the patients occurring in 4% of the first 
rib patients and 2% of the second rib group. Horner's 
syndrome was observed in one patient with a first rib 
fracture. No substantial difference was present in the 
frequency of any neurological injury in the first and second 
rib fracture groups. 


MORBIDITY AND MORTALITY 


The extent and multiplieity of involvement of other 
thoracie injuries or injuries to other systems was not 
substantially different between patients with either first 
or second rib fracture. The average duration of hospitaliza- 
tion in days for surviving and nonsurviving patients in 
each group was as follows: 


First Second 
Rib Rib All 
Fractures Fractures Patients 
Survivors 21 19 20 
Deaths 14 20 17 
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Mecha- No. of 
nism First Rib 
Fractures (%) 


Patients 
Fractures (%) (%) 


of Injury 
MV /MV* 48 (68) 22 (45) 70 (58) 
MV/PED+ 10 (14) 15 (31) 25 (21) 


Falli 9 (13) 8 (16) 17 (14) 
Other$ 4 (6) 4 (8) 8 (7) 
Total 71 (59) 49 (41) 120 





*MV/MV indicates motor vehicle vs motor vehicle injury. 
TMV/PED indicates motor vehicle vs pedestrian injury. 
iFall indicates injury due to fall or jump from height. 
§Other indicates crush injury. 


Table 2.—Fracture of the First or Second Rib: 
Mechanism of Injury and Death 
















No. of Total 
No. of Second Patients 
Mechanism First Rib Rib Who Died 
of Injury* Deaths (96) Deaths (96) (96) 
MV/MV bt 
6/48 (13) 1/22 (5) 70 (10) 
MV/PED 
2/10 (20) 6/15 (40) 25 (32) 
Fall 6/ 
2/9 (22) 4/8 (50) 17 (35) 
Other 1/4 (25) 2/4 (50) 3/8 (38) 
Total 11/71 (15) 13/49 (27) 24/120 (20) 








*See Table 1 footnote for explanation of abbreviations. 








Table 3.—Fracture of First or Second Rib: Clinical and 
Radiological Findings 







No. of 
No. of Second All 

First Rib Rib Patients 

Fractures (%) Fractures (%) (%) 







Findings 













Blood pres- 

sure, < 90 

mm Hg 20 (28) 14 (29) 34 (28) 
Pleural cap 20 (28) 10 (20) 30 (25) 
Wide medias- 

tinum 16 (23) 11 (22) 27 (23) 
Hemothorax 28 (39) 22 (45) 50 (42) 
Pneumothorax 31 (44) 21 (43) 52 (43) 
Lung Contu- 

sion-Lacer- 

ation 21 (30) 14 (29) 35 (29) 


Flail chest 31 (63) 56 (47) 





25 (35) 











Table 4.—Fracture of First or Second Rib: Injuries to 
Organ Systems* 








No. of 
First Rib 
Fractures (96) 


Skeletal 28 (57) 66 (55) 
Vascular 4 (6) 3 (6) 7 (6) 
Neurological 18 (37) 43 (36) 







*In addition to rib fracture. 
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Table 5.—Fracture of First or Second Rib: Associated 
Thoracic Injuries 







Fractures 
Injury (9o) 


Cardiac 21 (30) 19 (39) 40 (33) 
Vascular 4 (6) 3 (6) 7 (6) 
Other rib 
fractures 
Clavicle / 
scapula 
fractures 






49 (69) 44 (90) 93 (78) 









21 (30) 13 (27) 34 (28) 








Table 6.—Fracture of First or Second Rib: Types of 
Injuries Found by Aortography* 


491 191 
First Rib Second 681 
Fractures Rib Patients 
Fractures (%) Total 6% 


Aortic disrup- 
tion 2 (11) 4 (6) 


Subclavian 

artery 

laceration 1 (5) 2 (3) 
Vertebral 

artery 

laceration 0 (0) 1(1) 


*Positive findings in seven patients (1096). 
tNumber of aortograms. 


Table 7.—Fractures of First or Second Rib: Laparotomy 


Findings 





No. of 
No. of Second 
First Rib Rib All 
Findings Fractures Fractures Patients 


Splenic 

rupture 6 3 9 
Liver 

laceration 3 5 8 
Mesenteric 

tear 2 3 5 


Retro- 
peritoneal 
hematoma 2 


2 4 
rupture 0 3 3 


*Several patients had multiple injuries. 


There was no difference in length of stay in hospital 
between the two groups. 

Table 8 gives the morbidity (multisystem involvement or 
complications) and mortality of first and second rib frac- 
tures. Mortality was 27% in patients with second rib 
fracture, 15% in patients with first rib fracture, but this 
difference is not statistically significant. Interestingly, 
patients with second rib fracture tended to be older and 
had a higher incidence of flail chest and severe neurological 
injury. Overall morbidity and mortality was 89% in first rib 
and 80% in second rib fracture, suggesting that severity 
and multiplicity of injuries was similar in the two 
groups. 

The cause of death in 24 patients is given in Table 9. 
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Table 8.—Fracture of First or Second Rib: Morbidity 
and Mortality 










No. of 
First Rib Second All 
Fractures Rib 

(90) Fractures (96) 


51 (72) 26 (53) 
11 (15) 13 (27) 
62 (87) 39 (80) 


















77 (64) 
24 (20) 
101 (84) 


Morbidity* 
Mortality 
Total 

















*Morbidity is any associated condition causing prolongation of the 
patient's hospitalization greater than four days and/or causing a perma- 
nent defect. 


Table 9.—Fracture of First or Second Rib: Causes of 
Death 





No. of 


No. of Second All 
First Rib Rib Patients 
Causes Fractures Fractures (%) 


Neurological 3 (33) 
Cardiopul- 
monary 2 (29) 
Pneumonia 2 (13) 
1 
1 


5 8 
5 7 
1 3 
embolus 2 0 2 (8) 
tory distress 
syndrome 1 2 (8) 
1 1 
0 1 
13 


Abdominal 0 (4) 
Vascular (4) 


Total 11 24 (20) 


Neurological injury resulted in one third of the deaths. 
Lesions of the cerebrum, heart, and lung caused 92% of all 
deaths. We believe that the vascular mortality was avoida- 
ble. This patient had multiple injuries but a normal medias- 
tinal roentgenographic silhouette. On the ninth postinjury 
day, the patient became hypertensive in the upper extrem- 
ities, lost femoral pulses, and became paraplegic. Aortic 
arch arteriogram was obtained that showed aortic tran- 
section with obstruction to flow at isthmic level. He 
underwent operative repair that day, but never recovered 
neurological function and ultimately died 13 days postoper- 
atively of multisystem failure. 


COMMENT 


The 15% mortality in 71 patients with first rib fracture 
compares favorably with the recently reported series by 
Richardson et al" that had a 36.3% mortality. Earlier 
reported series have mentioned second rib fracture as a 
severe injury, but sufficient detail is lacking to compare 
cases. Harrison et al found mortality in first rib fracture 
to be 36% in 14 first rib fractures and 29% in 38 second rib 
fractures. Conn et al’ mention that either first or second 
rib fractures are more likely to be associated with vascular 
injury. Bassett et al’ in 1968, mentioned a 17% mortality in 
36 cases of first rib fractures vs 12% in 116 cases of second 
rib fractures. The average number of ribs fractured in 
association with first rib fracture was 5.9, and 30% had flail 
chest in the series by Conn et al.’ 

When the mechanism of injury is compared, MV/PED, 
falls, and other, (usually crushing or direct blow injuries) 
are all more lethal. Motor vehicle to motor vehicle injury 
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mortali lity s was 13% i in patients with first rib fracture vs 5% 


in patients with second rib fracture. Bassett et al? found 
pedestrian injuries to have a 15.8% mortality with an 
overall mortality of 7.2% in patients with blunt chest 
injury. These authors found no substantial increase of 
mortality with increasing age until the patients age aver- 
aged 60 vears or older. The average age of patients who 
died was 64 years, whereas the average age of patients who 
survived was 40 years. Mortality was 0% for patients 
younger than 30 years of age, 10% for patients age 30 to 60 
years, and 52% for patients older than 60 years of age. If 
the group older than 60 years of age is further subdivided 
into decades, the mortality is 3176 for age 60 to 69 years 
(four of 13 cases), 58% for age 70 to 79 years (seven of 12 
cases), and 83% for age 80 to 89 years (five of six cases). 

Delayed diagnosis contributed to death in a patient with 
aortic transection. Angiography was used frequently in 
these cases, but decided against in this patient because of a 
normal meciastinal silhouette. Absence of mediastinal 
widening has been found to be of different importance to 
different authors. Castagna and Nelson found that 
mediastinal widening was present on admission in 67% of 
the cases and increased to 92% later in 36 collected cases 
from the literature of blunt injuries to the branches of the 
aortic arch. Marsh and Strum" found the mediastinum 
widened im all five of their cases of aortic transection, but 
20 of 40 other patients had widened mediastinum and 
normal aortegraphy. Pickard et al'* found no mediastinal 
widening in six of 27 patients with aortic transection. They 
advised aortography in patients with first or second rib 
fracture whether there is mediastinal widening. Kirsh et 
al'* found mediastinal widening in 100% of their 43 cases of 
traumatic aortic rupture. 

We had nc serious morbidity in the 68 patients who had 
aortic angiography and we believe that all patients with 
multiple fractures, involving first or second ribs should 
have aortography. In our case, this would probably have 
avoided a death. Delayed recognition of aortic transection 
is often lethal and it aecounted for death in eight of 39 
patients (31%) in the series reported by Bodily et al” Blair 





aC al^ lo find d Pasettion of the aorta to be the most” 
dramatic and lethal missed diagnosis in blunt chest trau- 
ma. 

We performed 37 laparotomies and found 20 patients 
with intra-abdominal injury. No patient in this series died 
as the result of a missed abdominal injury. The importance 
of recognizing injury to abdominal viscera in blunt trauma 
is emphasized by Gertner et al who found that 32 of 33 
fatalities due to abdominal injury arrived at the hospital 
alive, but 50% died from missed diagnosis. In the series of 
first rib fractures of Richardson et al,” three of 20 deaths 
(15%) resulted from missed abdominal injury. 

We believe that neurological death in these patients can 
be minimized by early diagnosis that is facilitated by early 
or immediate neurosurgical assessment of patients with 
suspected head injury. Carotid arteriography of the cere- 
bral circulation or diagnostic burr holes were used in 
equivocal cases. 

Neurological injury caused 33% of the 24 deaths in this 
series, but was the cause of death in only three of 71 
patients with first rib fracture (4%) and five of 49 patients 
with second rib fracture (10%). This is a lower mortality 
than reported by Richardson et al'’ in 55 cases of first rib 
fracture. They found that 7096 of patients who were dying 
and 25% of all injured patients with first rib fracture died 
of cerebral injury. 

Brachial plexus injury occurred in four cases, three with 
first rib and one with second rib fracture. Several 
authors'*''* have noted this complication in patients with 
first rib fracture. Holmes and Netterville* found brachial 
plexus injury in one of 15 cases with second rib fracture 
and related this to an associated fracture of the clavicle. 
Horner’s syndrome has been seen by others'"* in patients 
with first rib fracture. Late development of brachial plexus 
symptoms from thoracic outlet compression after first rib 
fracture was not seen in this series. This occurred in one of 
55 cases reported by Richardson et al." Mulder et al” 
reported seven cases of posttraumatic thoracic outlet 


syndrome of which two occurred after fracture of the first 
rib. 
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surgical Treatment of the 


Thoracic Outlet Compression Syndrome 


H. Thomas Williams, MD, Noah H. Carpenter, MD 


è Narrowing of the thoracic outlet may give rise to symptoms 
in the arm from compression of the nerves, the subclavian artery, 
and the subclavian vein. Anatomic studies show that nerve 
compression may affect fibers from T-1, C-8, and not infrequently 
C-7, providing an explanation for the diffuse nature of the nerve 
symptoms in the arm. Relief from this compression at the 
thoracic outlet is readily accomplished by transaxillary resection 
of the first rib together with any associated cervical rib, fibrous 
cervical rib analogues, or other fibrous bands encroaching on 
the neurovascular structures. A study of 40 patients with the 
syndrome who were treated in this way and followed up after an 
interval of three to ten years shows that those with nerve and vein 
symptoms can expect a good result but the results of treatment 
in those with arterial symptoms is less satisfactory. 

(Arch Surg 113:850-852, 1978) 


psc with symptoms in the arm that arise from 
neurovascular compression at the inner border of the 
first rib are not uncommon. The symptoms may be due to 
the compression of the subclavian artery, subclavian vein, 
or the brachial plexus; combinations of these symptoms 
frequently occur. Symptoms of nerve compression are 
common and the distribution of pain and paraesthesias is 
diffuse and poorly localized. Demonstrable physical signs 
are infrequent. It is therefore not surprising that many 
surgeons deny the existence of the syndrome. Neverthe- 
less, many of these patients can be helped surgically. 


METHODS 
Anatomic Studies 


The diffuse distribution of pain in the arm suggests that more 
than one nerve root is affected. The relation of the roots of the 
brachial plexus to the inner border of the first rib and any 
associated fibrous structures was investigated in 80 brachial 
plexuses in 40 cadavers. None of these cadavers had a cervical rib. 
The scalenus anterior muscle was divided at its lower attachment 
to expose the artery and plexus. A piece of fine thread soaked in 
methylene blue was carefully passed between the artery and the 
plexus and then backward under the plexus, maintaining contact 
inferiorly and posteriorly with rigid structures along the inner 
border of the first rib. Blue marks on the nerve roots indicated 
that they made contact with these fibrous or bony structures at 
the level of the inner border of the first rib. 
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Clinical Studies 


Forty patients were carefully interviewed and examined after 
intervals varying from three to ten years following surgical 
treatment for thoracic outlet compression. At the time of their 
operation, all these patients had symptoms causing sufficient 
trouble to justify an operation. The thoracic outlet was decom- 
pressed by transaxillary removal of the first rib as described by 
Roos.' This approach allows for removal of the first rib from its 
neck to the costal cartilage together with any associated fibrous 
structures under the neurovascular bundle and it leaves little 
visible scarring. Cervical ribs and cervical rib analogues are 
removed at the same time. 

The patient is placed in the lateral position with the affected 
arm uppermost. The arm is held abducted but the whole shoulder 
girdle must be elevated to give good exposure. The incision is 
made along the base of the axilla below the hairline and extends 
from the anterior to the posterior axillary folds. The approach is 
medial to the axillary fat. The intercostobrachial nerve is carefully 
preserved and is retracted posteriorly. Only the lateral thoracic 
artery and vein need dividing to expose clearly the lateral border 
of the first rib. The attachment to the inner border of the first rib 
of the scalenus anterior muscle is defined and divided. Muscle 
attachments are carefully stripped from the upper surface of the 
rib and the outer and inner borders are cleaned. The undersurface 
of the rib can then be freed by gently pushing away the cervical 
pleura and the endothoracic fascia, working from the middle of the 
rib backward to the neck and forward to the costal cartilage. Once 
the rib has been completely freed from its surrounding attach- 
ments, it can be removed from the neck to the costoclavicular 
ligament with the use of a double-action rongeur, taking care to 
avoid any sharp spikes at either end. Gentle pressure with a 
sponge will depress the cervical pleura so that the vein, artery, and 
plexus are clearly displayed. Fibrous bands extending under these 
structures are readily isolated and divided so that the structures at 
the thoracic outlet are completely freed. The importance of good 
assistance to abduct the arm and elevate the shoulder girdle to 
achieve exposure cannot be overemphasized. 

Patients with symptoms of arterial insufficiency in the hand 
also underwent cervicodorsal sympathectomy carried out through 
a separate supraclavicular incision. The exposure is quick since 
much of the dissection has already been performed in resection of 
the first rib; this approach provides more direct access to the 
stellate ganglion, especially in thick-set patients with large muscu- 
lar shoulders. 


RESULTS 
Anatomic Studies 


The lower trunk of the brachial plexus made contact with 
rigid structures along the inner border of the first rib in all 
the 80 plexuses examined. This trunk consists of fibers 
from C-8 and T-1, and at the inner border of the first rib 
the C-8 fibers appear to be more subject to pressure 
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because they lie posterior rather than superior to T-1 
. fibers. The methylene blue test showed that the lower 
trunk (T-8 and C-1) made contact with rigid structures 
along the inner border of the first rib in all cases, C-7 in 
65% of the cases, and even C-6 and C-5, occasionally. The 
common exposure of C-8 and T-1 and the frequent expo- 
sure of C-7 to pressure may explain the diffuse nature and 
poor localization of pain in the arm that results from 
compression at the thoracic outlet. 


Clinical Studies 


The thoracic outlet compression syndrome was treated 
surgically in 40 patients. Sixteen were men with a mean 
age of 39 and an average duration of symptoms before 
operation of 3% years. Twenty-four were women with a 
mean age of 27 and an average duration of symptoms 
before operation of 5'4 years. Thirty-four of these had 
nerve symptoms, seven had a combination of nerve and 
arterial symptoms, and five had a combination of nerve 
and vein symptoms. Five had venous symptoms only and 
one had arterial symptoms only. Three of the five patients 
with venous symptoms had an acute thrombosis of the 
subelavian vein following severe exercise. This was 
initially treated with anticoagulants and the thoracic 
outlet was decompressed three to four months later. 

The first rib was resected in all 40 patients. Of the 34 
patients who had nerve symptoms, three had cervical ribs 
and 21 had clearly defined fibrous bands extending under 
the neurovascular bundle. The eight patients who had 
arterial symptoms had a cervical sympathectomy combined 
with a resection of the first rib. There were few complica- 
tions. A pneumothorax developed in one patient in the 
recovery room. One had a troublesome hypertrophic scar in 
the axilla. Eleven patients complained of pain and stiffness 
around the shoulder for several weeks after the operation 
but this complication became less common after the use of 
full museular relaxation during anesthesia. There were no 
wound infections. 

All of these 40 patients have been followed up from three 
to ten years after operation. The results were classed as 
good if the arm was symptom free, fair if it was improved, 
and poor if there was no improvement. The results in all 
ten patients with vein symptoms, including those with vein 
and nerve symptoms, were classed as good and they had no 
further trouble. The results in patients with arterial symp- 
toms were not as satisfactory; four of the eight patients 
had a good result and four had a fair result. 

In the group of 34 patients with nerve symptoms, the 
results in Z7 were good, in six they were fair, and in one 
they were poor. Eight patients had undergone a previous 
carpal tunnel release for well-defined median nerve symp- 
toms in the hand prior to having a resection of the first rib 
for arm pain. Typical median nerve compression symptoms 
developed im the hands of seven patients after having a 
relief of arm pain after the resection of the first rib; they 
are symptom free after carpal tunnel release. Complete 
nerve conduction studies in the arm were done in 25 of the 
40 patients. Sixteen were found to have a delay in conduc- 
tion at the wrist in the absence of any median nerve 
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symptoms in the hand. From a practical point of view, if a 
patient has well-defined symptoms of thoracic outlet 
compression and at the same time can be shown to have 
some slowing of conduction at the carpal tunnel, a resection 
of the first rib with decompression of the carpal tunne! 
under the same anesthetie could be considered. Indeed, 
seven of the last nine patients had a resection of the first 
rib combined with a carpal tunnel release and have been 
well since. : 

Four patients had bilateral symptoms. No decision was 
made about an operation on the second side until the result 
of surgery on the first side was apparent. It is of interest 
that all four patients returned within 18 months and 
requested an operation on the other side. 


COMMENT 


The anatomic basis for neurovascular compression at the 
thoracic outlet is clear. The arrangement of structures at 
the thoracic outlet is well suited to quadrapeds but in the 
erect position the neurovascular structures are subject to 
pressure, The subclavian vein, the subclavian artery, and 
the brachial plexus cross the first rib with the scalenus 
anterior muscle insertion between the artery and the vein. 
The 45° inclination to the horizontal of the first rib creates 
an angle between the rib and the scalenus anterior into 
which the subclavian artery and the brachial plexus are 
wedged.” The wedging effect may be aggravated by an 
increased pull on the arm or by fibroosseous structures that 
narrow the wedge. Such structures may include a true 
cervical rib articulating with the first rib, a fibrous ana- 
logue of the cervical rib having similar relations, tough 
fibrous extensions of the scalenus medius to the scalenus 
anterior below the artery, and plexus or tough fibrous 
thickenings of the suprapleural membrane (Sibson’s fascia) 
on the undersurface of the scalenus anterior and extending 
to the first rib between the artery and plexus. The 
subclavius muscle and the costal clavicular ligament create, 
with the first rib, another similar angle for the subclavian 
vein. Furthermore, the clavicle and the first rib have a 
scissor-like action that exaggerates the effect of pressure 
from below on the neurovascular structures and is most 
pronounced with the arm abducted, externally rotated, and 
pushed backward. 

Compression at the thoracic outlet may result in arterial, 
venous, and nerve symptoms. Compression of the subcla- 
vian artery and obliteration of the radial pulse with 
abduction and external rotation of the arm associated with 
a definite bruit as the circulation is restored is readily 
demonstrated and understood. Occasionally, subclavian 
artery compression may be associated with a Raynaud’s 
syndrome in the hand, probably due to small emboli 
separating from mural thrombi in the irritated subclavian 
artery and lodging in the digital vessels.** Venous symp- 
toms may be due to compression of the vein, resulting in 
increased venous pressure in the arm or from an acute 
thrombosis of the subclavian vein developing after severe 
exercise. 

Ninety percent of the patients with thoracic outlet 
compression have nerve symptoms but these are less 
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readily understood. Objective signs are uncommon, and the 
pain and tingling down the arm with intermittent numb- 
ness is diffuse so that patients have considerable difficulty 
in describing and localizing their symptoms. Although the 
pain is predominantly along the medial aspect of the arm, 
it may also be felt down the middle of the arm. Weakness 
of the forearm and hand muscles may occur. The symptoms 
are aggravated by sleeping in the prone position, long- 
distance driving, and working with the hands above the 
head. 

The diagnosis depends almost entirely on a careful 
history and physical examination; this clinical assessment 
should be repeated on several occasions before any final 
decision on surgical treatment is made. The most useful 
test is for the patient to hold the arms in abduction and 
external rotation and at the same time open and close the 
hands? Within three minutes, symptoms due to compres- 
sion at the thoracic outlet will be brought on by this 
maneuver. 

Arteriography may show some subclavian artery 
compression when the arm is abducted and externally 
rotated. The x-ray pictures should be taken with the 
patient sitting rather than lying down so that the shoulder 
can move backward. Arteriography is not essential in 
making the diagnosis and may even be misleading because 
occlusion of the subclavian artery on abducting and exter- 
nally rotating the arm is common in people whose arms are 
free of symptoms. Nevertheless, arteriography should 
always be done if arterial symptoms are present so as not 
to miss a remediable lesion in the subclavian artery. 

Venography may demonstrate compression of the 
subclavian vein or occlusion of the vein with thrombus, 
with filling of collateral venous channels. It is important to 
exclude a lesion in the upper thorax that might give similar 
symptoms. 

The results of nerve conduction studies have been disap- 
pointing because of the difficulty in stimulating the C-8 
and the T-1 nerve roots medial to the first rib. It is possible 
to stimulate the C-8 and the T-1 roots at the intervertebral 
foramina by placing needles under x-ray control® but the 
process is not without risk of damaging the subclavian 
artery or producing a pneumothorax. Nerve conduction 
should be studied down the arm to detect any delay in the 
ulnar nerve at the elbow or in the median nerve at the 
carpal tunnel. 

Lesions of the spinal cord, an extruded cervical disk, 
cervical osteoarthritis affecting the apophysial joints, 
muscle and joint disease, and median and ulnar nerve 
lesions down the arm must be ruled out. Patients with pain, 
stiffness, limitations of movement in the neck, pain in the 
upper back and shoulder region, neurological abnormalities 
in the legs, or generalized muscular aches and pains 
associated with their arm pain are unlikely to have their 


- condition improved by decompression of the thoracic 


outlet. 

Even with the most careful assessment, there are a few 
patients in whom there is some doubt as to the origin of 
their symptoms and any surgical decompression of the 
thoracic outlet in effect becomes a therapeutic test. 
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Resting the arm, preferably in a sling, is the most useful 
method of conservative management. Physiotherapy does 
not appear to help and may sometimes aggravate the 
symptoms. A scalenotomy only partially relieves the 
obstruction at the thoracic outlet and rarely gives lasting 
relief. The ideal approach would be to remove the first rib 
with any associated fibrous structures extending under the 
plexus, artery, and vein, thereby eliminating any pressure 
from below and diminishing the scissor-like action of the 
clavicle. The removal of these structures using a supraclav- 
icular incision is difficult and some damage of the brachial 
plexus is common.’ A posterior approach after mobilizing 
the medial border of the scapula gives good exposure but is 
an extensive procedure.’ The transaxillary removal of the 
first rib, advocated by Roos,’ has provided a most satisfac- 
tory method of treatment. i 

The association of nerve compression symptoms arising 
at the thoracic outlet with delay in median nerve conduc- 
tion at the carpal tunnel is of interest. Possibly, these 
patients have a peripheral nervous system that is more 
susceptible to compression than in other patients, but it 
does raise the possibility that proximal nerve compression 
may reduce the resistance of that nerve to compression at a 
more distal point. 

It is well known that a variety of materials that are 
essential to the function of the nerve cell are transported 
within the axoplasm? and that the movement of this 
material may be inhibited either by local constriction or 
local anoxia.” One might then speculate that an interfer- 
ence with axoplasmie transport at a proximal point may 
have a deleterious effect on the nerve distally and may 
render it more susceptible to a pressure block. 


CONCLUSION 


Thoracic outlet compression is a definite clinical entity 
and if the symptoms are severe and persistent, surgical 
treatment should be considered. Provided there is careful 
selection of patients, the results of transaxillary rib resec- 
tion to relieve this compression are satisfactory. 
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Lessons From an Animal Model of Intra-abdominal Sepsis 


John G. Bartlett, MD; Andrew B. Onderdonk, PhD; Thomas Louie, MD; 
Dennis L. Kasper, MD; Sherwood L. Gorbach, MD 


è intra-abdominal sepsis that involves multiple aerobic and 
anaerobic bacteria derived from the colonic flora was studied in 
Wistar rats to determine the relative roles of various microbial 
species. The rats challenged with pooled colonic contents 
showed a biphasic disease. Initially, there was acute peritonitis, 
Escherichia coli bacteremia, and high mortality. In rats that 
survived this acute peritonitis stage, intra-abdominal abscesses 
developed, and anaerobic bacteria were the preponderant organ- 
isms. Subsequent experiments showed that antibiotics directed 
against coliforms prevented mortality, whereas agents active 
against anaerobes reduced the incidence of abscesses. Chal- 
lenges with Escherichia coli alone produced bacteremia and 
death, whereas pure cultures of Bacteroides fragilis caused 
intra-abdominal abscesses. These observations suggest that 
both coliforms and anaerobes are important pathogens in intra- 
abdominal sepsis, although the different types of microbes 
appear to play distinctive roles in the sequence of pathological 
events. 

(Arch Surg 113:853-857, 1978) 


acteriologic studies of intra-abdominal sepsis in 
humans show that most cases involve multiple bacte- 
rial species derived from the normal intestinal flora. Our 
experience is similar to that of other investigators in that 
exudate from intra-abdominal abscesses or peritonitis 
yielded a mixed aerobic-anaerobic flora in 69 of 72 cases. 
Indeed, there was an average of five microbial species per 
case, including two aerobes and three anaerobes. The 
preponderant anaerobe in this study was Bacteroides 
fragilis, and the preponderant aerobes were coliforms, 
particularly Escherichia coli. 
The dilemma posed by culturing a mixed flora from 
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infected sites is how to distinguish pathogens from 
symbions and commensals. Such distinctions are necessary 
to understand the pathophysiology of the septic process 
and are crucial for a rational approach to chemotherapy. 
Clinical studies have failed to provide definitive answers, 
which is due to an inability to examine the natural course 
of the disease process as it evolves under controlled condi- 
tions. 

We have developed an animal model of intra-abdominal 
sepsis to clarify the roles of various microbes in the septie 
complications after colonic perforation. This report 
summarizes our observations in a series of experiments 
with this model. 


DEVELOPMENT OF THE MODEL 


The initial goal of the project was to produce an infection 
in animals that simulated intra-abdominal sepsis, as it is 
encountered in clinical practice, by both bacteriologic and 
pathological eriteria. Several variables were explored in 
preliminary experiments, but only the model selected for 
more extensive studies will be described here. This 
consisted of male, 160 to 180-g Wistar rats challenged with 
intraperitoneal insertion of gelatin capsules containing 
fecal material from meat-fed rats.’ 

The inoculum was made by pooling colonie contents of 
animals previously maintained on a diet of lean ground 
beef. Meat-fed rats were used as the source of the inoculum 
because our initial studies showed that the colonic flora of 
these animals was more analogous to that of humans 
compared to conventional grain-fed animals. Rat colonic 
contents were used in preference to human stool because of 
the difficulties inherent in challenging animals with bacte- 
ria derived from another animal species. The colonic 
contents from several animals were mixed to ensure that 
all recipients received an identical challenge. The pooled 
inoculum was mixed with an equal volume of prereduced 
peptone-yeast-glucose broth plus 10% W/V barium sulfate 
(BaSO,), and the mixture was frozen at —40? C. The role of 
BaSO, in this model is uncertain, but it is believed to be due 
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Autopsy findings in rat challenged three months previously with 
fecal inoculum. Note multiple large abscesses distributed 
throughout abdominal cavity. One abscess (right upper corner) 
was transected and purulent contents were aspirated to demon- 
strate thick abscess wall. 


to inhibition of phagocytosis by sulfates. At the time of 
implantation, 0.5 ml of the inoculum was placed in gelatin 
capsules that were inserted into the pelvic region through 
an incision in the midline abdominal! wall. 

Quantitative bacteriologic studies performed on the 
frozen inoculum showed a total of 22 bacterial species, 
including 13 anaerobes and nine aerobes. In highest 
concentration were two species of Hubacterium that were 
present at levels of 10*^ colony-forming units (CFU)/ml. 
Several clostridial species, B fragilis, peptococci, and Fuso- 
bacteriwm varium were present in concentrations of 10* to 
10° CFU/ml. Enterococci and E coli were the preponderant 
aerobic isolates, with concentrations of 10°* and 10°? 
CFU/ml, respectively. Thus, the inoculum contained a 
polymicrobial flora in which anaerobes outnumbered aer- 
obes by a factor of 100:1. Total bacterial concentrations in 
colonie contents in humans are three to four logs higher; 
the lower counts noted in the rats being primarily a result 
of losses with the freezing and dilution procedure. 

Initial studies concerned an analysis of the pathological 
and bacteriologic changes in 106 untreated rats implanted 
intraperitoneally with this inoculum. Three control groups 
consisted of animals implanted with autoclaved (sterile) 
cecal contents alone, BaSO, alone, and BaSO, combined 
with sterile cecal contents. The animals were observed 
daily, and for all rats that died autopsies were done for 
gross anatomic studies. To define the natural history of the 
infection, surviving rats were randomly killed for autopsy 
and bacteriologic studies at periodic TATUS between one 
and 14 days after implantation. 

Anatomic studies of sequentially killed rats showed a 
two-stage disease (Table 1). During the initial five days 
after implantation, there was acute peritonitis with free- 
flowing preitoneal exudate. Cumulative mortality during 
this stage was 20% at 24 hours, 39% at 72 hours, and 43% at 
four days. There were no additional deaths after four days. 
The second stage was characterized by the formation of 
multiple intra-abdominal abscesses that were defined as 
localized collections of grossly purulent exudate with poly- 
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morphonuclear cells and numerous bacteria seen on Gram's 
stain. Abscesses were noted in some rats at five days after 
challenge and were present in all rats killed at seven to 14 
days after challenge. Additional studies in another group 
of rats challenged with this inoculum showed that the 
long-term course of the disease was variable. Abscesses 
that were uniformly present and confirmed by laparotomy 
at two weeks subsequently regressed and were no longer 
detectable in approximately half of the rats killed at four 
weeks or later. By contrast, abscesses in other rats contin- 
ued to expand so that purulent collections of 0.1 to 0.3 ml at 
two weeks reached 2 ml or more at several months (Fig- 
ure). These larger abscesses sometimes ruptured sponta- 
neously, thus eausing generalized peritonitis. Liver, spleen, 
brain, and pulmonary abscesses were noted occasionally in 
the rats killed after extended periods of observation. 

Control rats that received the sterile inoculum in gelatin 
capsules showed no signs of a toxic reaction. At 14 days, 
these rats were killed and no pathological changes could be 
found. The BaSO, alone or the combinations of BaSO, and 
sterile inoculum produced similar findings. At autopsy, the 
only lesions in these rats were multiple small, sterile 
granulomas that were most prominent at the site of 
implantation. 

Quantitative bacteriologic studies of infected sites were 
made on 20 rats. Samples were obtained at various inter- 
vals for up to two weeks after implantation. These speci- 
mens consistently yielded a complex, mixed aerobic-anaer- 
obie flora. There was a mean of 6.2 bacterial species per 
specimen, including 3.2 aerobes and 3.0 anaerobes. Four 
organisms were preponderant in terms of both frequency 
of recovery and quantitative counts: E coli, enterococci, B 
fragilis, and F varium (Table 1). Comparison of relative 
concentrations of these organisms in peritonitis exudate 
and abscess contents showed that the two faculative 
species outranked the two aneraboes during the peritonitis 
stage, whereas the reverse applied to the abscess stage. 
According to rank-order analysis, these differences are 
highly significant. 

Blood cultures were obtained for another group of rats at 
periodic intervals after implantation. Thirteen of 15 rats 
sampled in the early acute peritonitis stage had E coli 
bacteremia. At seven days, bacteremia was less prevalent; 
at 14 days, the blood cultures failed to yield any patho- 
gens. 

These experiments show that the original goals for a 
suitable experimental model were satisified. The standard- 
ized inoculum of pooled cecal contents produced a predict- 
able disease that followed a biphasic course. Initially, there 
was acute, often lethal, peritonitis. This was followed by 
the formation of intra-abdominal abscesses at five to seven 
days in all surviving rats. The pathological changes and the 
organisms most frequently isolated from infective sites 
were similar to those found in intra-abdominal sepsis in 
humans. In addition, mortality and abscess were well- 
defined, objective criteria to judge different stages of the 
disease in future experiments. 

Of particular interest were the sequential bacteriologic 
changes that occurred during the evolution of the septic 
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Table 1.—Pathologica! and Bacteriologic Observations 
In 106 Rats Implanted Intraperitoneally 
With Cecal Contents 
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0 
Negative 


Mortality 43% | | 
Bactericlogic results: Escherichia coli 










Blood cultures (87%) 
Exudate* E coli (6.2) Bacteroides 
B fragilis (6.0) fragilis (8.8) 
Enterococci Fusobacterium 
(5.0) varium (8.6) 
E coli (7.7) 


Enterococci (5.7) 


*Organisms listed by.rank order according to quantitative cultures of 
exudate in 20 rats with mean concentrations in parentheses expressed as 
log ,, colony forming units/ml. 


process. Starting with a complex inoculum containing at 
least 22 identifiable bacterial species, there was simplifica- 
tion of this flora at the infected site. All specimens yielded 
a mixture of aerobes and anaerobes, but the relative 
concentrations of these two bacterial types changed during 
the course of the disease. Aerobes were preponderant 
during initial peritonitis, a stage associated with E coli 
bacteremia and high mortality. In the surviving rats, 
localized intra-abdominal abscesses uniformly developed in 
which the numerically dominant organisms were anaer- 
obes, prineipally B fragilis and F varium. 


ANTIMICROBIAL STUDIES 


The second phase of experiments concerned the effect of 
antimicrobial agents on the evolution of disease in this 
model.** Several antimicrobials and antimicrobial combi- 
nations have been tested using an identical format. All rats 
were challenged with the fecal inoculum prepared in the 
previously described fashion, and antimicrobial therapy 
was started precisely four hours after implantation. The 
agents were given by intramsucular injection at eight-hour 
intervals for ten days. Dosages for each drug were selected 
on the basis of serum levels achieved after various amounts 
were given to Wistar rats. These preliminary tests were 
required because of the unique pharmacokinetic properties 
of drugs in different animal species. An additional factor 
considered in dose selection was the observation that most 
drugs in 160- to 180-g rats require approximately six times 
the usual milligram per kilogram dose in humans based on 
surface area adjustment. All rats were killed 12 days after 
implantation and autopsies were performed. The following 
two variables were used to evaluate results: (1) changes in 
mortality, and (2) the incidence of intra-abdominal 
abscesses in surviving rats. At least ten untreated control 
animals were included in each experimental group of 100 to 
120 rats used for antimicrobial testing. 

Antimicrobials initially studied were clindamycin and 
gentamicin sulfate; each agent was tested alone and in 
combination. Our interest in these agents stemmed from 
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their selective spectrum of antimicrobial activity. Genta- 
micin Is active against coliforms but is ineffective against 
anaerobes. Clindamycin has the opposite spectrum, consist- 
ing of little activity against coliforms but of excellent 
aetivity against anaerobes. Thus, these experiments 
provided additional information regarding the relative 
roles of coliforms and anaerobes in this model. 

The results showed the contrasting effects of these two 
agents on the two phases of disease noted in untreated rats 
(Table 2). Gentamicin reduced natural mortality to only 
two of 57 (4%) rats, but 54 of the 55 (98%) survivors had 
abscesses when killed after two weeks. By contrast, clinda- 
mycin failed to substantially reduce mortality compared 
with controls (35% vs 38%), but only two of 39 (5%) 
surviving rats had abscesses. The combination of clindamy- 
cin and gentamicin produced the salutory effects of each 
agent given alone, with a mortality of 9% and an incidence 
of abscess of 6%. These findings support the previous 
impressions of the bacteriologic studies in untreated 
animals that coliforms were responsible for early death, 
whereas anaerobes promoted abscesses. 

Subsequent studies have used a variety of other antimi- 
erobials (Table 2), including penicillins and cephalothin 
sodium. These drugs have less distinctive patterns of 
antimicrobial susceptibility compared with clindamycin 
and gentamicin, but they are of interest due to their 
frequent clinical use. Optimal doses for these drugs were 
somewhat difficult to select because of wide ranges in 
dosage used and serum levels reported with the treatment 
of infections in humans. The larger doses in Table 2 were 
believed to be comparable to the maximum recommended 
doses for cephalothin and carbenicillin. 

The results with these experiments showed that both 
penicillins and cephalothin reduced mortality compared 
with untreated controls. This is not surprising since even 
penicillin G is active against E coli at the serum levels 
achieved. The effectiveness of the penicillins and cephalo- 
thin in preventing abscesses appeared to be dose depen- 
dent. For example, abscesses were noted in 38% of rats that 
received 20-mg doses of cephalothin sodium, compared 
with 10% for those receiving 55-mg doses. The difference 
for abscess incidence is even more striking with penicillin 
and carbenicillin. With the use of aqueous penicillin G in 
60-mg doses given at eight-hour intervals, the incidence of 
abscesses was 92% compared with 14% for carbenicillin 
given in 90-mg doses every four hours. 

Chi-square analysis was done to assess results with the 
different regimens. The comparison was made with 
gentamicin for reducing mortality, and this showed no 
statistically significant difference for any regimen except 
for clindamycin alone, which showed mortality comparable 
to untreated controls, and carbenicillin alone, which 
showed significant improvement over controls but was 
inferior to gentamicin. The same type of analysis was also 
performed when each regimen was compared with clinda- 
mycin for reducing the incidence of abscess formation. 
Only the high-dose cephalothin and the carbenicillin regi- 
mens were comparable to clindamycin. Optimal regimens 
in terms of reducing both mortality and abscess incidence 
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Peak Serum Level, 


Dose, mg* „g/dl 
















Untreated controls 
Clindamycin 
Gentamicin suflate 


Clindamycin and 
gentamicin sulfate 















15 5.5 


1 





Penicillin 4/30 (13) 24/26 (92) ; 
Amikacin sulfate "| 2/30 (7) 27/28 (96) 
Penicillin and 60 128 0/30 22/30 (73) 001 






5 55 
2 6.9 nG 
i 60 128 NS 
50 NS 
NS 





Table 2.—Results of Antimicrobial Treatment 



















Mortality, Abscess, 
No. Died/ No. With Abscess/ 
No. Tested (%) Pt No. Survivors (96) Py 
67/177 (37) 110/110 (100) 


21/60 (35) 
2/57 (4) 


6/78 (8) 





54/55 (98) 
4/72 (6) 


001 
NS 
NS 
001 
001 


amikacin sulfate 7 50 i 
Carbenicillin* 90 510 11/60 (18) .05 7/49 (14) NS 
Carbenicillin* and 90 510 

2 9 2/60 (3) NS 4/58 (7) NS 


gentamicin sulfate 6. 


*This dose given at eight-hour intervals except for carbenicillin, which was given at four-hour intervals. 
tP base on x’ analysis. Each antimicrobial regimen was compared with gentamicin sulfate for reducing mortality and with clindamycin for reducing 


abscess incidence. NS indicates not significant. 


were clindamycin plus gentamicin, carbenicillin plus 
gentamicin, and high-dose cephalothin. 


SINGLE- AND DUAL-ISOLATE EXPERIMENTS 


Additional studies with this model made use of another 
approach to determine the role of various bacteria in this 
model.’ Instead of implanting the complex fecal inoculum, 
the rats were challenged with various bacterial species 
alone and in dual combinations. Organisms selected for 
these studies were the four strains that dominated at 
infected sites of untreated rats after implantation of the 
fecal inoculum: E coli, enterococci, B fragilis, and F 
varium. 

Each of the test strains was grown in broth and then 
diluted to give a final concentration of 10* CFU/ml. An 
exception was E coli, which was diluted to 5 x 10’ CFU/ml 
since our initial studies showed that the larger inoculum 
size of this organism proved fatal in all instances. In each 
experiment, the inoculum was prepared by mixing 0.5 ml of 
appropriate broth cultures with autoclaved rat fecal mate- 
rial and BaSO,. Studies of dual combinations of bacteria 
used an inoculum that was prepared by mixing 0.25-ml 
aliquots of broth cultures, thus ensuring that all rats 
received an identical challenge in terms of total bacteria. It 
should be noted that autoclaved cecal contents used in the 
inoculum proved necessary to produce abscesses in these 
experiments, and subsequent studies have shown that the 
abscess-potentiating factor in the autoclaved material 
resides in the fiber fraction. All rats that survived seven 
days after implantation were killed for autopsy examina- 
tion since our previous studies showed that abscesses were 
uniformly present by that time. 

Results of the experiments that used a single microbial 
species showed a mortality of 65% with E coli (Table 3). 
None of the rats challenged with other bacteria died 
naturally, and abscesses were not detected in any of the 
survivors when killed at seven days. These results 
suggested that mierobial combinations were required for 
abscess formation. Subsequent studies that used all possi- 
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Table 3.—Results of Implanting Single and 
Dual Combinations of Bacterial Species 






Abscess, 
No. With 
Abscesses/ 
No. Survivors 
Studied (96) 






Mortality, 
No. Died/ 
No. Tested (9*6) 













Single species 















Escherichia coli 13/20 (6596) 0/7 
Enterococcus 0/20 0/20 
Bacteroides fragilis 0/20 0/20 
Fusobacterium varium 0/20 0/20 
Dual combinations 
E. coli + enterococcus 5/20 (25) 0/15 
E coli + B fragilis 7/19 (37) 13/13 (100) 
E coli + F varium 6/19 (32) 12/13 (92) 
Enterococcus + B fragilis 0/20 19/20 (95) 
Enterococcus + F varium 0/19 17/19 (89) 
B fragilis -- F varium 0/19 1/19 (5) 





ble dual combinations of the four bacterial species again 
showed lethality only among recipients of E coli, but the 
mortality was only 25% to 37%. This lower lethality is 
presumably due to a reduced challenge with E coli since the 
inoculum of each bacterial species was halved in dual- 
combination experiments. Abscesses were mainly restrict- 
ed to experimental groups receiving a facultative strain 
combined with an anaerobic species. The incidence of 
abscesses was 89% to 100% among rats that were chal- 
lenged with this type of combination. Moreover, it was 
found that several aerobes could serve as suitable partners 
with the anaerobes in producing abscesses. For example, 
Streptococcus sanguis, an organism with little pathogenic 
potential, caused abscesses when combined with B fragil- 
is. 

Our conclusion from experiments using inocula of single 
and dual combinations of bacterial species was that coli- 
forms, especially E coli, were primarily responsible for the 
initial acute peritonitis, and that early death was directly 
dependent on the inoculum size of these organisms. The 
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effect of inoculum size of E Coli on mortality was as 
follows: 


Inoculum Size Mortality 
No. Died/No. Tested (%) 

9 x 107 20/20 (100) 

2.5 x 10° 13/20 (65) 

1.8 x 10° 18/58 (31) 

5 x 10° 3/20 (15) 


Abscess formation appeared to require the synergistic 
interaction between both aerobes and anaerobes; neither 
of the anaerobes tested caused abscesses when pure 
cultures were used, but this effect was noted when an 
anaerobe was combined with an areobe. This observation is 
consistent with a prevailing impression that aerobes have 
an important function in many anaerobic infections by 
producing an environmental milieu that allows the oxygen- 
sensitive forms to flourish. 


STUDIES OF B FRAGILIS 


Our previous conclusions regarding the necessity of an 
aerobe as well as an anaerobe to produce abscesses were 
qualified in subsequent studies. During these investiga- 
tions of the animal model, Kasper, at the Channing 
Laboratory of Harvard Medical School, Boston, noted that 
some strains of B fragilis have a polysaccharide capsule 
external to the outer membrane.’ Bacteroides fragilis is 
classified into five different subspecies based on slight 
differences in biochemical] reactions. Relevant to Kasper's 
work is the observation that the capsule was found in only 
one of the subspecies, B fragilis ss fragilis. Studies of 
human infection have already shown that this particular 
subspecies accounts for 60% to 80% of clinical isolates of B 
fragilis, despite the fact that other subspecies are numer- 


= i z= = ———— 
COS TWEETWECERGUNERVECOEPNORDPHE: 2o PER opm EP a 1788 


ir- vc A Ace SE T, =p p te= - 


ically dominant in the colonic flora.’ These data suggested 
that the capsule of B fragilis may represent a virulence 
factor, an observation that was obviously germane to our 
studies with the animal model. 

It will be recalled that one of our initial objectives with 
this model was to standardize the inoculum to ensure that 
each rat received an identical challenge. Thus, we were 
working with the same strain of B fragilis throughout the 
earlier experiments, and electron-microscopic studies 
showed this strain to be unencapsulated. Our more recent 
studies have shown that implants containing encapsulated 
strains of B fragilis in pure culture produced intra- 
abdominal abscesses in 19 of 20 rats. Thus, B fragilis 
produced abscesses without the presence of an aerobe when 
the proper subspecies was used. Subsequent experiments 
showed that intra-abdominal abscesses were also produced 
with just the capsular polysaccharide of this organism. 
Control studies using inocula prepared from capsular poly- 
saccharide of E coli and heat-killed, type 3 S pneumoniae 
failed to produce abscesses. These results indicate that the 
“abscessogenic” property of B fragilis capsules was some- 
what unique to that organism, and this may explain the 
high recovery rates of B fragilis in intra-abdominal 
abscesses in humans. 


This investigation was supported by Public Health Service Research 
Career Development Award No. 1K04A100126 from the National Institute 
of Allergy and Infectious Diseases (Dr Kasper was the recipient of that 
award), a grant from the Veterans Administration, and grants from the 
Upjohn Co, Kalamazoo, Mich; Roerig, Division of Pfizer Pharmaceuticals, 
New York; and Eli Lilly and Co, Indianapolis. 


Nonproprietary Names and Trademarks of Drugs 


Gentamicin sulfate—Garamycin. 
Amikacin sulfate— Amikacin. 
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Invited Editorial Comment 


The importance of anaerobic bacteria in surgery is now firmly 
established. Most anaerobic infections are mixed and, in the 
majority of cases, are associated with an aerobic organism. 
Clinically, of particular importance are anaerobic infections that 
occur after colonic surgery and penetrating abdominal trauma, as 
well as those that occur during suppurative phlebitis, bacteremia 
with jaundice, and as a result of surgery in patients with extensive 
cancer, liver abscesses, and infections emerging in patients receiv- 
ing aminoglycoside therapy. The preceding article highlights 
another important aspect of anaerobic infections, namely, their 
natural history and excellent response to early, adequate chemo- 
therapy. 

The article reemphasizes the need for early recognition and an 
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aggressive approach to treatment. Suspicious material should be 
submitted for Gram’s staining and culturing. The appropriate 
clinical picture, along with the presence of pale, slender, pleomor- 
phic Gram-negative rods, rods with tapered ends, Gram-positive 
rods with spores, or tiny Gram-negative cocci in masses, is an 
indication for chemotherapy. Anaerobic transport media should be 
available on all surgical floors and in the operating suite, and the 
staff should be familiar with the location and correct use of these 
media. Sadly, this latter requirement is still lacking in many major 
hospitals. 

ANDREW M. MUNSTER, MD 

Baltimore 
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Experimental Surgery 


Cimetidine, Carbenoxolone Sodium, 


and Antacids for the Prevention 


of Experimental Stress Ulcers 


Richard Jay Strauss, MD; Theodore A. Stein, MS; Charlotte Mandell, MS; Leslie Wise, MD 


e Cimetidine, an H,-receptor, antagonist, and carbenoxolone 
sodium, a drug used to stimulate gastric mucus synthesis and 
increase the life span of gastric epithelial cells, were studied to 
determine their possible prophylactic effect on the formation of 
stress ulcers, gastric transmucosal potential difference and 
gastric pH in rats, using a restraint stress model. The number of 
ulcers substantially decreased in the rat groups receiving either 
cimetidine or carbenoxolone pretreatment for two or more days 
before stress. When the drugs were used in combination, there 
was an additive effect, since there was a significant decrease in 
ulcer formation even after half a day of pretreatment. When 
antacids were used, there was also decreased ulcer formation 
with half a day of pretreatment. Gastric pH was significantly 
increased from control levels in all the groups treated with 
antacid, cimetidine and carbenoxolone. Both cimetidine and 
carbenoxolone, either alone or in combination, prevented the 
decrease in potential difference that was produced in the 
untreated stressed rats. This study suggests that either cimeti- 
dine or carbenoxolone, and particularly their combination, may 
be a useful prophylactic regimen for the prevention of stress 
ulceration in patients subjected to severe stress. 

(Arch Surg 113:858-862, 1978) 


NE gastric uleeration may occur from a variety of 
systemic conditions such as burns, CNS disease, 
uremia, respiratory failure, hypotension, sepsis, and jaun- 
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dice.' It may also occur after the ingestion of certain drugs, 
such as steroids, and in critically ill patients as a result of 
trauma or extensive operation. Although acute gastric 
ulcerations develop as a result of varied causes, they are 
often grouped together as stress ulcers. 

Although the presence of gastric acid may not be the 
primary etiologic factor in the formation of stress ulcers, it 
appears to be a necessary component. Experimental stud- 
ies used to produce stress ulcers in the restrained rat model 
have shown that stress uleers occur only when acid is 
present in the stomach.’ Rats pretreated with antacids and 
then stressed by restraint and cold had fewer ulcers than 
those without antacids.‘ Cimetidine is a specific, competi- 
tive, histamine H,-receptor antagonist that is an effective 
inhibitor of gastric acid secretion. We therefore studied 
the possible prophylactic effect of cimetidine on the forma- 
tion of stress ulcers in an experimental model. Carbenoxo- 
lone sodium has been shown to be an effective drug for the 
treatment of gastric and duodenal ulcers. Its mode of 
action is thought to be by the stimulation of gastric mucus 
synthesis and by increasing the life span of gastric epithe- 
lial cells. Therefore, we also evaluated the possible prophy- 
lactic effect of carbenoxolone, alone and in combination 
with cimetidine, on the prevention of stress ulcers. 


MATERIALS AND METHODS 


Male Holtzman rats that weighed 125 to 150 g were used in the 
study. Before use, they were housed in large rat cages in a room 
maintained at constant temperature. They were given a standard 
diet of commercial rat chow. All rats were allowed to become 
conditioned to the rat room environment for at least ten days 
before being included in the study. The rats were randomly 
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Table 1.—Effect of Prophylactic Use of Antacids, Cimetidine, and/or Carbenoxolone Sodium on 
Gastric Ulcer Formation and Acidity in Stressed Rats* 


No. of Gastric Ulcers 
(Mean + SEM) 


LL ca TSN MM S] GEN C Tm ecco mte RR 
Rats Treatment Days (1 Dose Every 6 hr) 


No. of 


Gastric pH 
(Mean + SEM) 


D RUFETRERESSEIDE ME ZUM É MEE MIL M A es Bin 


Treatment Days (1 Dose Every 6 hr) 


per Ir SR EEG n ANDERE CBO A Lo XT PRA Pod. £5 


Group One Half 1 


Control (saline 
solution) 10 


Antacid 10 
Cimetidine 
Carbenoxolone 

sedium 


Cimetidine and 
carbenoxolone 


8.7 + 2.7 
3.3 + 1.41 


6.2 + 2.78 7.2 + 4.08 2.4 — 


7.3 + 2.08 8.8 + 


14+08t 1.7 + 1,3 





One Half 1 


0.5 + 0.8} 3.0 + 1.67 3.0 + 1.57 3.0 + 1.3| 28+ 0.71 


+ 1.17 3.8 + 1.0 2.9 +.1.4]| 43 + 0.5f 


1.6 + 1.6} + 0.3}  26-213| 201.0) 3.7 + 1.2|| 


*Experimental groups were compared with half-a-day and three-day control groups. 


7P — .05. 

IP — .001. 

§Not significant. 
IIP < .005. 


assigned to experimental groups of seven rats each. All animals 
were fasted (except for water) for 24 hours before stress. 

There were two control groups of ten rats each that were given 
0.5 ml of saline solution transorally by a metal feeding catheter for 
either one half of a day or three days at six-hour intervals before 
being stressed. The rats were stressed by the method described by 
Brodie-and Valitsky.* The animals were lightly anesthetized with 
ether and placed in a piece of galvanized steel window screen of 
appropriate size. The screen was then tightly molded around the 
rats amd held in place with staples. The rats were then further 
stressed by a combination of starvation, restraint, and cold. With 
the use of this method, the rats, while restrained, were placed in a 
cold room (4 °C) for two hours. Next, they were removed from 
restraint and immediately decapitated. Their stomachs were 
removed and opened and the gastric acid concentration was 
determined with the use of a pH meter. The stomachs were then 
gently rinsed to remove any blood or clots, and the ulcers were 
counted under a dissecting microscope. We arbitrarily defined 
stress ulcers as gastric lesions that had visibly interrupted the 
integrity of the mucosa when viewed under the microscope. 
Although arbitrary, these definitions were functionally adequate 
since only one individual was responsible for their interpreta- 
tion. 

There were 13 experimental groups of rats. Twelve of the 
groups (seven rats per group) were pretreated transorally every 
six hours for one half of a day or one, two or three days with 
cimetidine (7 mg/100 g body weight), carbenoxolone sodium (100 
mg/100 g body weight) or a combination of the two drugs, before 
stress. The 13th group (ten rats) was pretreated for half a day with 
two 1-ml doses of magaldrate (Riopan); there was a six-hour time 
lapse between the pretreatment regimen and the application of 
stress. The magaldrate was given transorally with a metal feeding 
catheter. 

Four additional groups of rats (six rats per group) were studied 
to determine the transmucosal potential difference (PD) in 
stressed rats pretreated with either saline solution, cimetidine, 
carbenoxolone, or with a combination of cimetidine and carbenox- 
olone. A control group of six unstressed, untreated rats was also 
studied. All rats received the appropriate treatment twice at 
hourly intervals before stress. After the one-hour period of cold 
and restraint, the rats were anesthetized with ether. A rubber 
catheter (No. 12F) was introduced into the stomach transorally, 
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Fig 1.—Opened stomach of rat that was treated with saline 
solution and then stressed. Blood has been washed away and 
multiple ulcerations of mucosa are visible. 


and a midline laparotomy was performed to expose the stomach. 
Four milliliters of isotonic saline solution was instilled through the 
catheter into the stomach to wash out the residual gastric contents 
and this liquid was then siphoned into a tube. Two milliliters of 
isotonic NaCI-HCI solution (pH, 2.0) was then injected through the 
catheter into the stomach. Next, a 20-em, flexible, polyvinyl 
microelectrode was introduced through the gastric catheter and its 
tip positioned in the fundus so that it was immersed in the NaCl- 
HCI solution. A reference electrode (Ag-AgCl) was positioned on 
the gastric serosa with an electrolyte paste. A digital pH meter 
was used in the millivolt mode to record the PD between the lumen 
and serosa. The initial measurement was generally the maximum 
PD obtained. The Mann-Whitney U statistic was used to test the 
significance between the control and experimental groups. 


RESULTS 


Table 1 gives the results of the effect of antacid (magal- 
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lesion with minimal inflammatory reaction around it. Ulcer is 
penetrating down to muscularis mucosa (hematoxylin-eosin, 
original magnification x 25). 





Fig 4.—Typical gastric mucosa from unstressed rat pretreated 
with carbenoxolone sodium for one day. There is no erythema, 
hyperemia, or ulcerations. (Similar results were found. when 
cimetidine was used.) 
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Fig 3.—Gastric mucosa in opened stomach from rat pretreated 
with cimetidine for only one day before stress. Note massive 
intragastric hemorrhage. (Similar findings were obtained when 
carbenoxolone sodium was used by itself for one day before 
stress.) 





Fig 5.—Gastric mucosa of stomach from typical rat pretreated 
with cimetidine and carbenoxolone sodium for half day before it 
was stressed. Note glistening, noneroded mucosa. 
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Table 2.—Transmucosal Potential Difference (PD) (Six 
Rats per Group) 


Group PD 
; —26.0 + 4.2 mV 






Unstressed untreated rats : 
Stressed rats pretreated with saline 
. solution —7.2 + 5.6 mV 
Stressed rats pretreated with cimetidine —29.7 + 3.9 mV 
Stressed rats pretreated with 

carbenoxolone sodium —33.0 + 3.8 mV 
Stressed rats pretreated with cimetidine 

and carbenoxolone —26.0 + 6.0 mV 


drate), cimetidine, carbenoxolone, and a combination of 
cimetidine and carbenoxolone on the formation of gastric 
stress ulcers and intragastric pH when these drugs were 
given for increasing periods before stress. Gastric pH was 
found to be signifieantly increased in all experimental 
groups when compared with the control group. 

The number of ulcers was significantly reduced in the 
group of rats after only half a day of pretreatment with 
antacid. There was no significant decrease in the number 
of uleers found in the stressed groups of rats pretreated for 
a half or one day with either cimetidine or carbenoxolone. 
However, there was a statistically significant decrease in 
ulcer formation after only two doses (half a day). 

Figure 1 shows a typical stomach from a control rat 
undergoing stress; multiple ulcerations of the mucosa after 
blood and clots have been washed out of the stomach are 
seen. The lesions occurred only in the fundic, glandular 
portion of the stomach, and no pathologic condition was 
observed in the rumen. The lesions were acute and focal 
with little inflammatory change and showed full-thickness 
mucosal necrosis with sparing of the submucosa (Fig 2). 
Intragastric hemorrhage occurred in all rats in the control 
group and in all rats pretreated with either cimetidine or 
earbenoxolone for less than two days before stress. Figure 
3 shows the typical hemorrhage seen in the stomach of a 
. rat that was stressed after only one day of pretreatment 
with cimetidine (similar hemorrhage was also seen in rats 
stressed after pretreatment for only one day with carben- 
oxolone). These stress ulcers can now be contrasted with 
the smooth, pink, glistening, noneroded mucosa found in 
the unstressed control rats (Fig 4). Figure 5 shows the 
typical appearance of a stressed rat's stomach after 
pretreatment for half a day with cimetidine in combina- 
tion with carbenoxolone; the mucosa is pink, not edema- 
tous, hyperemic, or hemorrhagic, and there is no evidence 
of any ulceration. 

In Table 2, the transmucosal PDs are given. The saline 
solution-treated stressed group had a mean PD of 
—1.2 * 5.6 mV after stress; in the control, nontreated, 
nonstressed group, the mean PD was —26.0 + 42 mV. 






Within four hours of treatment with cimetidine or carben- - 


oxolone, the mean PD was —29.7 + 3.9 mV and —33.0 + 3.8 
mV, respectively. Both drugs in combination produced a 
mean PD of —26.0 + 6.0 mV. The increase in the transmu- 
cosal PD was statistically significant (P < 001) in all 
treated stressed groups when compared with the 
nontreated stressed control. | 
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COMMENT 

Despite the efforts of many investigators, the exact 
etiologic factors of stress ulceration are still unknown. The 
formation of these ulcers appears to be due to an interac- 
tion of several factors, including gastric acidity, changes in 
gastric mucosal circulation, decrease in gastric epithelial 
cell turnover, and breakdown in the gastric mucosal barrier 
allowing high rates of back diffusion of hydrogen ions. The 
breakdown in the mucosal barrier may occur secondary to 
various factors, including mucosal ischemia, bile reflux, 
aspirin, and aleohol. Another important factor appears to 
be the proteolytic activity of pepsin on the gastric mucosa 
that is unprotected because of insufficient or abnormal 
mucus, 

Although there is general agreement that gastric acid 
hypersecretion frequently follows head injury, conflicting 
data on gastric acid production after other types of severe 
stress have been reported.’ The reported levels have 
ranged from hyposecretion to hypersecretion of acid, 
Davenport and coauthors” have suggested that the appar- 
ent gastric acid hyposecretion in patients with gastric 
ulcers may be caused by a “back diffusion” of acid across 
the damaged mucosa.” Injury to the mucosa, by whatever 
mechanism, may increase its permeability to hydrogen 
ions and thereby produce further mucosal damage either 
directly or mediated through vascular effects." 

Menguy” and others have postulated that the loss of the 
normal gastric mucus barrier may be the primary cause of 
stress ulceration. In this respect, there is also much 
controversy and conflicting evidence as to the role of 
mucus deficiency as a predisposing factor in the develop- 
ment of these lesions. ?-:? Although there are changes in 
the biochemical composition of mueus, such as reduction in 
sialic acid, fucose, and tyrosine concentrations, these alter- 
ations do not constitute proof that they are responsible for 
the increased susceptibility of the gastric mucosa to injury. 
There is, however, evidence that increased acid production 
is directly related to this mucus alteration and may be 
essential to the development of these lesions.'^' 

As discussed, the pathogenesis of stress ulcerations 
appears to be due to an interaction of several mechanisms. 
In our study, we used diffefent drugs that work by 
different modes to alter eithet the aggressive or defensive 
mechanisms of the stomach. Antacids have been shown to 
inhibit back diffusion and gastric stress ulcerations under 
experimental and clinical conditions.*'^ We also found that 
antacids produced a significant decrease in the number of 
ulcers produced (P — .05) and an increase in gastric pH 
(P < .001) after stress. Clinically, however, it is a very 
difficult task to keep the gastric pH at 7, and it requires 
large amounts of antacids and time-consuming nursing 
attention. | | 

Although cimetidine or carbenoxolone therapy for one 
day before stress significantly increased gastric pH (Table 
1), the number of ulcers produced after stress was not 
significantly different from the control group. Pretreat- 
ment with these drugs for two days or more, however, 
significantly decreased ulcer formation (Table 1). The 
mode of action of cimetidine is to decrease gastric acid 
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secretion (aggressive factor). Carbenoxolone, on the other — Our results suggest that cimetidine and carbenoxolone 
hand, increases mucosal resistance (defensive factor) by ^ protect the gastric mucosal barrier. This can only be 
stimulating the production of gastric mucus and increasing considered as a hypothesis, however, because increases in — - 
the longevity of the gastric epithelial cells.'*'* Both carben- electrical resistance cannot be directly inferred from - ^x 
oxolone and metiamide, another H.-receptor antagonist, ^ increases in PD. The transmucosal PD is a very complex 
have been shown to decrease the back diffusion of hydro- summation of the electromotive forces of the different 
gen ions from the lumen to the mucosa.'^"* Because the cells in the mucosa and not a simple expression of the 
basic modes of action of carbenoxolone and the H,-receptor ^ resistance to the movement of hydrogen ions." The 
antagonists are different, we combined them to see if they increased PD after the administration of cimetidine could 
would have a potentiating effect; we found that combina- also be ascribed to the inhibition of hydrogen ion secretion 
tion therapy indeed had such an effect. The combined itself without invoking any effect on the gastric mucosal 
effect of decreased gastric acid secretion, stimulation of barrier. 
mucus formation, and increased epithelial cell longevity f "Whatever the exact mechanism of action, our data 
apparently all helped to E stress ulcer formation in suggest that either cimetidine or carbenoxolone, and 
this model. ag an PEG Se NA ^ {parton their combination, may be a useful prophylac- 

It is known that a Sica down! in the gastric. dna ^ tic regimen for the prevention of stress ulceration in 
barrier is associated with a decrease in the iransmueosal | 2 patients subjected to severe stress. 
PD. We found that the mean PD in the unstressed rats and. ES RA aped 
the cimetidine- and/or carbenoxolone-treated rats was 
about —25 mV to —33 mV; but in the saline solution- treated Ao: n _ Nonproprietary Names and Tre 
stressed rats, the mean PD was —7 mV, which. indicated a /Cimetidino- Taga met. 
breakdown in the gustrio focos barrier. during s stress. | . Magaldrate—Riopan.. 
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Expanded Microporous 


Polytetrafluoroethylene as Canine 


Arterial Bypass or Replacement Graft 


Bruce D. Walley, MD; Paul M. James, Jr, MD; Jesse H. Meredith, MD; 


Stuart K. Todd, MD; Nicholas Ogburn 


è Expanded microporous polytetrafluoroethylene (PTFE) has 
been used experimentally and clinically for small-vessel bypass 
or replacement grafting; the results vary widely. This study 
assessed short (4-cm) femoral and carotid artery replacement 
PTFE grafts and longer (12-cm) femoral artery bypass PTFE 
grafts that crossed a flexion crease. Pore size at the blood-graft 
interface ranged from 10 to 30 u. At the end of three months, 
overall patency rate was 22%. No long bypass grafts remained 
patent. The pore size and type of anastomosis did not affect 
patency. The occlusion was always thrombotic, associated with 
fibrin at the suture line. Nine of 20 short carotid grafts (45%) and 
five of 22 short femoral grafts (22%) remained patent. These poor 
results indicate that further experimental studies are needed 
before PTFE is used clinically when an alternative exists. 

(Arch Surg 113:863-866, 1978) 


he acceptance of synthetic material for arterial 

replacement began in 1952, when Voorhees and asso- 
ciates' reported using Vinyon-"N" for successful bridging 
of a large-artery defect. Comparative experimental stud- 
ies? and clinical experience have led to the successful 
current use of Dacron and Teflon for this purpose, both 
substances being strong and durable. 

The autogenous saphenous vein is still the graft of choice 
for replacement of medium-size vessels when available. In 
recent years, the search for a prosthesis to replace 
medium-size arteries (5- to 8-mm internal diameter) has 
spurred the development of numerous composite grafts of 
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collagen and synthetic material®* when venous autografts 
are not available. Purely biological grafts of heterologous 
collagen and homologous umbilical vein reinforced with a 
polyester mesh’ are also being used for medium-size artery 
replacements. Early results with many of these new grafts 
have been promising, but none of them have gained 
widespread acceptance. 

Replacement of small arteries (5-mm or less internal 
diameter) has met with even more limited success. Harri- 
son? in 1958 and Jacobson and associates’ in 1963 concluded 
that only autogenous tissue (artery or vein) should be used 
for replacement of such small arteries, since none of the 
synthetic prostheses studied were satisfactory. 

Over the past five years, however, numerous investiga- 
tors have reported experimental success using expanded 
microporous polytetrafluoroethylene (PTFE) for small- 
vessel (3 to 4 mm) replacement in dogs.^'" Expanded 
mieroporous PTFE (Teflon) is composed of nodes of PTFE 
intereonnected by fine fibrils of PTFE forming a lattice. 
Discrepancy in patency rates (53% to 100%) has been 
ascribed to variations in the length of the fibrils between 
the nodes—or the "pore size"—which affect tissue 
ingrowth. Investigators disagree on what is the optimum 
“pore size," Campbell and associates? having a patency rate 
of 96% with small-pore (22-u) and 538% with larger-pore 
grafts, Florian and associates? and Matsumoto and asso- 
ciates'" having a patency rate of 100% with the more 
porous, longer-fibril (100-u) grafts. Manufacture of the 
material is such now that pore size at the blood-graft 
interface can be smaller than the pore size on the outer 
surface of the graft. 

This prospective double-blind study was undertaken to 
compare patency rates of PTFE grafts of different lengths 
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and with different pore sizes. Both arterial replacement 
and bypass models were studied. 


MATERIALS AND METHODS 


Thirty-nine healthy mongrel dogs of both sexes, averaging 22 kg 
in weight, were used in the study. Animals were anesthetized 
with 30 mg/kg of sodium pentobarbital and ventilated with a 
Harvard respirator through an endotracheal tube. Penicillin potas- 
sium, 500,000 units, was given just before and again just after the 
operative procedure. Normal saline, 50 mg/kg, was given intrave- 
nously during the operation. 

The abdomen and both femoral areas or the anterior cervical 
region was shaved as indicated for the operation to be done. The 
operative field was prepared with povidone-iodine and procedures 
were done under aseptic conditions. After adequate exposure of 
the arteries to be operated on, heparin sodium, 2 mg/kg, was 
administered intravenously. Ten minutes later vascular clamps 
were applied. The arterial anastomoses were performed with a 
continuous suture of 6-0 polyethylene. All anastomoses were done 
by experienced surgeons using 2x magnification loops and micro- 
surgery instruments. 

The prosthetic grafts utilized were expanded PTFE (Gore-Tex) 
grafts with an inside diameter of 4 mm and a wall thickness of 0.3 
to 0.7 mm. Half of the grafts had an average fibril length of 10 u at 
the blood-graft interface; the other half had a fibril length 
averaging 30 u at the blood-graft interface. A graft from one 
group was randomly selected and placed on the left or right side of 
each animal, with a graft from the other group being placed in the 
contralateral side. The specifications of the graft were not known 
to the surgeons until the study had been completed. 


Group 1 


In the five control dogs, a portion of splenic vein approximately 
10 to 12 em in length and approximately 4 mm in inside diameter 
was harvested and sewn end-to-side to the intraabdominal portion 
of the right femoral artery. A tunnel was made under the inguinal 
ligament, and the graft was brought through it and anastomosed 
end-to-side to the femoral artery in the upper leg. The femoral 
artery was then ligated 1 cm below the upper anastomosis and 1 
em above the lower anastomosis. 


Group 2 


In ten dogs, 12-cm-long PTFE grafts were beveled at 45? angles 
on both ends and sewn end-to-side to the femoral artery in the 
manner described for group 1. Ten grafts were sewn end-to-end to 
the femoral artery, again being brought through an inguinal 
tunnel from the intraabdominal portion to the upper leg portion of 
the artery. 


Group 3 


Both femoral (12 dogs) or both carotid (12 dogs) arteries were 
isolated, a 3- to 4-em portion was excised, and 4-cm-long PTFE 
grafts were sewn end-to-end into the defect. 


Completion of Operation and Follow-up 


When the anastomoses were accomplished and the vascular 
clamps removed, the effect of heparin was reversed with 2 mg/kg 
of protamine sulfate. The wounds were irrigated with normal 
saline and closed in layers with polyglycolic acid (Dexon). 

Postoperatively, the dogs were given chloramphenicol, 7 mg/kg, 
for three days. With the animals under sedation, patency of the 
grafts was assessed with the Doppler ultrasound flowmeter 48 
hours postoperatively, weekly thereafter for three weeks, and 
again two months postoperatively. If no signal was audible, the 
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animal was anesthetized with pentobarbital sodium and the 
occlusion verified by transection of the vessel distal to the 
anastomosis. Animals with audible Doppler signals were followed 
up for three months, with patency or occlusion being verified at 
death. 


Pathology 


All grafts were harvested and preserved for microscopic evalu- 
ation. Grafts were stained with hematoxylin-eosin and examined 
by a pathologist unaware of the specifications of the grafts 
used. 


RESULTS 


The results in three dogs are excluded: two of the dogs 
had infected groin wounds and the third died of intussus- 
ception before the end of the study. Of the remaining dogs, 
the patency rate overall for the PTFE grafts was 22%. 


Group 1 


The five autogenous venous grafts remained patent 
(100%) for the duration of the three-month study. At the 
animals’ deaths, the anastomoses were widely patent with- 
out evidence of stenosis. There was moderate dilation of 
the vein graft in all cases. Microscopically, there was 
minimal intimal thickening and fibrosis. 


Group 2 


None of the 20 synthetic expanded PTFE grafts placed 
in the iliofemoral area remained patent for three months. 
Two occluded 48 hours after implantation; two grafts 
maintained flow for two months but were subsequently 
found to be occluded at death (three months); most 
occluded between two days and one month postimplanta- 
tion. 

Neither the fibril length at the flow surface nor the 
manner in which the graft was sewn (end-to-side vs end-to- 
end) appeared to affect the patency rate. Thrombosis was 
associated with an occluding, circumferential deposit of 
fibrin at the anastomoses. Microscopically, the fibrous 
sheath was seen to be loosely adherent to the graft with 
minimal ingrowth of fibrous tissue. 


Group 3 


Nine of the 20 grafts placed in the carotid area remained 
patent for three months (45%). Two of these grafts were 
approximately 50% occluded with thrombosis. Doppler 
evaluation of these short carotid grafts was technically 
difficult, so we cannot determine how long the remaining 
11 grafts remained patent before thrombosis occurred. 

Five of the 22 short grafts placed in the femoral area 
remained patent for three months (22%). Of the grafts that 
occluded, eight did so between two and three months after 
implantation. 


Pathology 


Gross examination of the occluded grafts showed throm- 
bus that appeared to originate at the suture lines. The 
grafts that remained patent had a smooth, glistening flow 
surface with some stenosis at the suture lines. Microscopi- 
cally, the patent grafts had a fairly smooth and cellular 
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flow surface that appeared to originate from growth 
through the interstices of the grafts. 


COMMENT 


Over the past 20 years, there has been extensive screen- 
ing and development of materials for vascular reconstruc- 
tion. Pioneers such as Wesolowski, Sawyer, Sauvage, and 
colleagues''-'* have contributed greatly to our knowledge of 
how synthetie materials are incorporated into the arterial 
tree; DeBakey,*' Sanger," Edwards,' Voorhees and 
colleagues, to our knowledge of techniques and of the 
complications of graft placement in various parts of the 
body. Within 24 hours of implantation of a graft, fibrin and 
blood elements coat both surfaces of the graft. Over the 
next few weeks, the outer fibrin coating becomes replaced 
by an encapsulating sheath of granulation tissue; the inner 
fibrin layer must be converted to fibrous tissue by 
ingrowth of granulation tissue through the interstices of 
the graft." Experiments have shown the inner capsule to 
be complete at one month in swine and at four months in 
dogs." The inner capsule may never be complete in 
humans." When this inner, fibrous-tissue "scar" contracts, 
its capillary blood supply in the wall of the graft may be 
disrupted, and this, in turn, may lead to sloughing of a 
portion of the inner lining, creating a more thrombogenic 
fibrin-flow surface. If the graft wall is porous, ingrowth of 
capillaries will allow rehealing in these areas." 

Thus, porosity is a primary determinant of the continued 
integrity of the flow surface of the prosthesis. However, 
the graft must not be so porous that it allows hemorrhage 
through the interstices. Other specifications for an ideal 
synthetic graft as outlined by Wesolowski et al? are no 
allergenic potential, durability for prolonged periods, and 
desirable handling properties. An ideal vascular substitute 
should also not kink across flexion sites, resist infection, 
and possess a permanent nonthrombogenic surface at the 
blood-graft interface. 

Phillips and co-workers'* have reported that synthetic 
grafts in small vessels probably fail because of thrombosis 
at the suture line. Our results support this finding. Physical 
stress at the suture line appears to be an important factor 
leading to that thrombosis. 

Bypassing or replacing the femoral artery in dogs has 
proved a difficult test for prosthetic grafts. Although 
patency rates of 100%'* and 93%" have been reported with 
autogenous veins used for this purpose, only 36% patency 
was achieved with knitted Dacron, 25% with woven Teflon, 
and 60% with knitted Teflon." Collagen tubes (bovine 
heterografts) had a patency rate of 18%2° to 50%! when 
used to bypass the femoral artery of dogs. Since autoge- 
nous veins are not always available, the recent reports of 
high patency rates with grafts of expanded PTFE have 
excited interest in this material for small-vessel grafting. 
However, we found that we could not duplicate those high 
patency rates, having an overall patency rate after carotid 
artery replacement and femoral artery bypass or replace- 
ment of only 22%. Similarly poor results have been 
mentioned by others. Our grafts had either a high- 
density flow surface of 10-u fibril length or a flow surface 
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of 30-u fibril length, both considered small-pore surfaces 
when considered against grafts with 100-u fibril lengths. 
Our results were equally poor with both pore sizes, and 
suture line thrombosis occurred regardless of the extent of 
graft healing. Our poor results led us to compare our 
methods with those of investigators reporting patency 
rates as high as 96%* and 10075." Unlike the previous 
models, 20 of our grafts were implanted so that they passed 
beneath the inguinal ligament, thus crossing a joint (0% 
patency with PTFE graft; 100% patency with autogenous 
vein graft). Crossing a flexion crease has been shown to 
adversely affect other synthetic grafts of small arteries." 
The grafts we used were also longer than those in previous 
studies. Our follow-up of all 62 grafts was for 90 days or 
until occlusion. A previous study by Campbell et al’ had an 
average follow-up of 18.5 days; animals were killed at 
regular intervals and only eight grafts were left to be 
followed up for longer than four months. Palpation was 
used to determine patency in other studies; in our study, 
Doppler flow measurements were used because palpation 
was found to be unreliable. We do not believe our suture 
technique was at fault, since all of the grafts were placed 
by surgeons who had participated in the experimental 
anastomosis of more than 100 autologous arteries and veins 
with only one confirmed technical error. 

Failure of a prosthetic graft for arterial replacement in 
humans may be followed by devastating consequences. 
Experiences with Sparks’ mandril graft? and some of the 
ultralightweight Dacron grafts** are tragic examples of 
this fact. Expanded PTFE is presently being used clinically 
to replace and bypass medium-sized arteries, in some 
instances to cross a flexion crease, Aneurysms of such 
grafts have already been seen.” We are concerned about 
this clinical use when the experimental results are so 
varied and the factors causing graft failure are still 
unknown. 


This investigation was supported in part by the Bradshaw Fellowship in 
Surgery. 
Grafts were provided by W. L. Gore and Associates, Flagstaff, Ariz. 
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Editorial Comment 


This report on the experimental results of a partieular vascular 
substitute has a distinctively different tone than reports by other 
investigators. There are a large number of variables in experi- 
ments that could be responsible for this difference, including the 
characteristics of the prosthesis (pore size and fiber length), the 
anatomical location and length of the substitution, and the method 
of follow-up and evaluation. In order to come to firm conclusions as 
to the importance of any one of these variables, it is necessary to 
control the others. It is time for standard laboratory preparations 
and techniques to be established so that comparisons can be made 
between vascular substitutes and the important determinants of 
success determined. The vascular surgical groups would do well to 
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set standards for the experimental evaluation of prostheses. A 
substitute could then be measured against the standard and there 
would be more meaningful evaluation. 

Until such time as standards are developed allowing for clear 
identification that the efficacy of a particular substitute is equal 
to that of autogenous tissue, clinical use of small-vessel substitutes 
should be reserved to limb- or life-threatening circumstances 
where no suitable autogenous material is available. This is partic- 
ularly true in the use of small-vessel substitutes for coronary 
replacement where failure of a graft can be a serious event. 

V. L. WILLMAN, MD 
St Louis 
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on Mesenteric Blood Flow 
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€ The increased intraperitoneal pressures that accompany ` 
laparoscopic examinations produce significant hemodynamic - 


teric blood flow in laboratory animals with normal and compro- - 


mised superior mesenteric artery blood flow lead us to conclude LCS b 


that laparoscopy in patients. with suspected compromised intes- 


tinal blood flow should be undertaken with great caution. Since - 


major alterations in blood flow did not occur at intraperitoneal - 
pressures less than 20 mm Hg, intraperitoneal pressures during | 
laparoscopy should be maintained below this level and for as 
brief a period of time as possible when this procedure v used in 
patients with suspected intestinal ischemia. 
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laparoscopy | in HE with potentially compromised 
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; intestinal blood flow. aped 
alterations. Studies of the effects of such pressures on mesen- fe Tide . 


REPE t E ý g ig! METHODS 

ENYA were performed on ten mongrel dogs, each weigh- 
ing between 23 and 27 kg. The animals were anesthetized with 
_ intravenously administered pentabarbital sodium, 25 mg/kg, and 
placed in the supine position. After endotracheal intubation the 
animals were ventilated by means of a respirator at 15 respira- 
tions per minute at 15 em H,O pressure. A solution of 5% glucose in 
isotonic saline was infused at a rate of 100 ml/hr. 

Through a midline incision, the. superior mesenteric artery 
. (SMA) was dissected and an electromagnetic flow probe with its 
accompanying mechanical occluder put in place. A No. 16 French 
rubber catheter, to be used for insufflation of the gas and 
. measurement of intraperitoneal pressures, was inserted through a 


. stab wound lateral to the midline incision. This was secured with 


purse string sutures and the midline was closed in layers with 


suggested a possible role for laparoscopy as a means of running lock sutures. Additional sutures were added to assure an 


diagnosing acute intestinal ischemia in patients who were | 


too ill to allow for angiography, the diagnostic study of 
choice. The intraperitoneal insufflation of large quantities. 
of carbon dioxide or nitrogen that is necessary for an 

adequate examination has prompted numerous clinical? . 
and experimental** studies of the systemic cardiovascular, 

respiratory, and blood gas alterations during laparoscopy. - 
Intraperitoneal pressures of 20 to 30 mm Hg are required 
to elevate the anterior wall, and these pressures ctor od, a 
exert similar effects on the diaphragm. While the systemic - 


effects of increased intra-abdominal pressure have been T 


studied, it was thought necessary to determine their direct - 
effects on the mesenteric circulation. before. employing 
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airtight closure around extruding probe wires and the occluder. 
Right femoral artery and right internal carotid artery cutdowns 
were then performed, and an electromagnetic flow probe and 
-occluder were placed on each vessel in order to monitor respective 
-blood flows. The systemic arterial pressure was measured by a 
catheter in the left femoral artery. A catheter was inserted 


a through the right external jugular vein into the right ventricle and 


then withdrawn to the superior vena caval-right atrial junction. 
. The exact position of the catheter was ascertained by monitoring 
the characteristic pressure changes. These catheters were then 
connected to physiologic pressure transducers. All flow probes 
were connected 13 an electromagnetic pulsed logic flow meter and 
recorder (Fig 1). — 


|. After the surgical and electronic preparation was completed, the 


animals were allowed to stabilize for one hour. Experiments were 


. then performed on two groups of five dogs each. In the first group, 


baseline readings were obtained and the intraperitoneal pressure 
raised to 10 mm Hg by insufflation of CO*. The pressure was 
determined and maintained by a constant pressure regulator that 
permits the selection and maintenance of any pressure. The 
intraperitoneal pressure was then increased in 10-mm increments 
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at 15-minute intervals up to 40 mm Hg. The latter was maintained 
for 15 minutes; the intraperitoneal pressure was then allowed to 
return to normal. Continuous recordings of all variables were 
obtained during the experiment. : 

In the second group of dogs, the superior mesenteric blood flow 
(SMBF) was first reduced to 50% of control by use of the occluder. 
After a further period of stabilization, the same incremental 
increases in intraperitoneal pressures were created and changes in 
blood flow recorded. | 


RESULTS 


In the first group of dogs, with normal SMA blood flows 
at the start of the experiment, increases in intraperitoneal 
pressure in 10-mm increments from 0 to 40 mm Hg 
resulted in stepwise reductions of mesenteric flow of 18%, 
31%, 40%, and 49% from the control readings (Fig 2). 
Carotid blood flow at the same time decreased 9%, 14%, 


Flow Meter 
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Fig 1.—Schema of experimental preparation. 
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Fig 2.—Group 1. Hemodynamic effects of intraperitoneal pressure 
in dogs with nonoccluded superior mesenteric arteries. 
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32%, and 31% and femoral blood flow decreased 36%, 39%, 
62%, and 75% from their original baseline values. The 
systemic blood pressure, as measured in the femoral 
artery, remained stable at an increased intraperitoneal 
pressure of 10 mm Hg but rose 3%, 8%, and 11% at levels of 
20, 30, and 40 mm Hg, respectively. The central venous 
pressure rose to 124%, 135%, and 158% of the original 
reading before dropping to 155% at an intraperitoneal 
pressure of 40 mm Hg. 

In the second group of five dogs, in whom the SMBF was 
first reduced 50% by the use of a mechanical balloon 
occluder, the mesenteric flow was reduced an additional 
10%, 14%, 20%, and 28% with the increases in intraperitone- 
al pressure (Fig 3). 

Femoral blood flow was reduced 40%, 538%, 60%, and 68% 
and carotid blood flow was reduced 12%, 25%, 30%, and 42% 
from their respective baseline values. Systemic arterial 
pressure increased 3%, 9%, 10%, and 10% and the central 
venous pressure, after an initial 4% drop following the 
insitution of the SMA occlusion, rose to 133%, 141%, and 
139% of control values with the increasing intraperitoneal 
pressures. Return of intraperitoneal pressures to normal at 
the end of the experiment resulted in return of all variables 
to baseline levels within one minute. 


COMMENT 


Previous investigators have shown that elevated intra- 
peritoneal pressures have profound effects on most compo- 
nents of the systemic circulation. This study demonstrates 
similar changes in the mesenteric blood flow. The diminu- 
tion in all measured blood flows can be explained by the fall 
in cardiac output that occurs as venous return from the 
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Fig 3.—Group 2. Hemodynamic effects of intraperitoneal pressure 
in dogs with partially occluded superior mesenteric arteries. 
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lower half of the body is compromised. However, the 
observation that carotid blood flow is affected least, the 
mesenteric to a greater degree, and the femoral flow most 
of all suggests either an additional direct effect of the 
intraperitoneal pressure on the abdomonial aorta and its 
branches or a differential response in peripheral resistance 
in the various vascular beds. 

. While we did not directly measure vena caval blood flow, 
others have done so. Ivankovich et al? demonstrated a 
momentary rise in inferior vena caval flow and cardiac 
output with commeneement of insufflation, but both 
measurements decreased precipitously as the pressures 
were increased. In our experiments, the rise in central 
venous pressure would appear paradoxical in the face of 
diminished venous return. However, others have shown 
that this rise is more apparent than real because as the 
central venous pressure rises the transmural right atrial 
pressure (intrapleural pressure minus intra-atrial pres- 
sure) falls, paralleling the decrease in vena caval flow. Thus 
the rise in central venous pressure is probably a reflection 
of increased intrathoracic pressure secondary to the 
elevated diaphragm and positive pressure ventilation. 

The practical purpose of these experiments was to 
determine the potential hazards or safety of laparoscopy 
with its implicit elevations in intraperitoneal pressure. An 
initial reaction to the significant hemodynamic effects 
observed in this and other studies must be one of extreme 
caution in the use of laparoscopy in patients who may 
already have compromised circulations. Circulatory col- 
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lapse has been reported during laparoscopy in young, 
healthy patients In our experiment, however, the 
systemic and mesenteric blood flow changes had a direct 
relationship to both the duration and degree of the eleva- 
tions in intraperitoneal pressure, and if intraperitoneal 
pressure is limited to 10 to 20 mm Hg for only a few 
minutes the procedure should be well tolerated. Motew et 
al; in a clinical study of ten women undergoing laparosco- 
py, demonstrated only minimal alterations in cardiac 
output with intraperitoneal pressures at or below 20 mm 
Hg. As the laparoscopic examination in suspected mesen- 
teric ischemia is performed basically to visualize the 
intestine, it can be done expeditiously without the need for 
the 2,000 or 2,500 ml of gas normally introduced in an 
average-size adult. A lesser volume is recommended to 
restrict the intraperitoneal pressure to the safe levels. 

We have now used laparoscopy in two patients in the 
immediate postoperative period following aortic opera- 
tions. In both instances intestinal infarction was 
suspected, but the patient was too ill to undergo angiogra- 
phy. Utilizing low pressures for short periods, the intes- 
tines were visualized without any significant circulatory 
effects. In both patients, intestinal ischemia could be 
excluded in the visualized bowel; in one, arterial pulsations 
could be seen in the small bowel. In conclusion, laparoscopy 
may be a helpful tool for the evaluation of suspected 
intestinal ischemia, but clinicians must be aware of poten- 
tial adverse hemodynamic effects of elevated intrapertion- 
eal pressures. 
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Clinical Notes | 






Primary Liposarcoma of the Omentum 


John M. MeAvoy, MD; Henry J. Fee, MD; 
John A. Roth, MD; Edward A. Dainko, MD 


* Liposarcomas are common soft tissue tumors of the medias- 
tinum and the retroperitoneum. Although they are rarely found in 
the greater omentum, when they occur in that area they can 
become enormous and can be mistaken for pancreatic pseudo- 
cysts or ascitic distension. 

Recently, successful resection of a 10-kg liposarcoma of the 
omentum was performed at our institution. A description of the 
clinical presentation, preoperative assessment, and characteris- 


tics of this tumor are reported and the literature is surveyed. The 


use of adjuvant chemotherapy for these tumors is also 
discussed. 
(Arch Surg 113:870-872, 1978) 


rimary tumors of the omentum are rarely seen at 

 laparotomy and are diagnosed preoperatively even less 
frequently. Stout et al' found only 24 such tumors during a 
54-year period at the Columbia Presbyterian Hospital. The 
pathologic diagnosis in many previous reports?" generally 
designates a sarcoma without attempting to distinguish 
the correct cell type of origin. The presentation of liposar- 
coma of the omentum can be confused with ascites or other 
benign or malignant cystic tumors. A case is reviewed to 
emphasize the consideration of liposarcoma in the differ- 
ential diagnosis of cystic abdominal tumors. In addition, 
the use of adjuvant chemotherapy in the treatment of 
these tumors is discussed. 


REPORT OF A CASE 


A 65-year-old man with a one-month history of painless progres- 
sive abdominal distention was admitted to San Bernardino County 
Medical Center for examination. There was no previous history of 
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noteworthy alcohol use, nor of biliary, liver, kidney, or pulmonary 
disease. The anterior abdominal wall was tense, and a fluid wave 
could be elicited. A right subcostal and epigastric mass was 
present. There was no lymphadenopathy. 

Serum electrolyte, amylase, blood glucose, total protein, and 
albumin concentrations were all normal, as were the urinalysis and 
liver function tests. A liver scan indicated normal hepatic paren- 
chyma with an extrinsie mass partially compressing the right lobe. 
Abdominal ultrasound disclosed a large cystic mass involving the 
entire abdominal cavity. A chest roentgenogram was normal, but 
an abdominal roentgenogram had a ground-glass appearance 
without evidence of abnormal calcifications. Diagnostic abdominal 
paracentesis yielded 50 cc of bloody fluid with a normal amylase 
content. Barium enema showed inferior displacement of the 
transverse colon, and upper gastrointestinal (GI) series showed 
substantial superior, posterior, and lateral displacement of the 
stomach and duodenum. An intravenous pyelogram disclosed 
bilateral caliectasis and ureterectasis resulting from extrinsic 
compression. | 

A liver biopsy was attempted; however, only a small amount of 
tissue was returned with the histologic description of chronic 
inflammation. Abdominal exploration showed a large cystic mass 
displacing the stomach superiorly and the colon inferiorly (Fig 1). 
Although the mass adhered to adjacent liver, gallbladder, stomach, 
and parietal peritoneum, it could easily be dissected from these 
organs. A severely dilated right gastroepiploic artery entered the 
tumor mass superiorly. Because the mass could not be separated 
readily from the stomach, the greater curvature was resected with 
the specimen (Fig 2). The tumor weighed 10 kg and contained 9 
liters of serosanguineous fluid with multiple areas of soft, fleshy 
tumor. Microscopic examination disclosed a liposareoma (Fig 3). 

Sections from many areas of the tumor disclosed a similar 
pattern of spindle, stellate, or polyhedral plump cells with spheri- 
cal or ovoid nuclei. Numerous areas of myxoid degeneration were 
noted, and the periphery indicated collagenization. Many cells 
appeared to have a vacuolated cytoplasm, but fat stains showed fat 
only in areas of degeneration where it was contained within 
reactive foam cells. Reticulum stains were also performed, 
evidencing scant slender reticulin fibrils; a trichrome stain showed 
scant collagen and no myofibrillae. Following surgery, the patient 
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Fig 3.—Microscopic examination shows liposarcoma (hematoxy- 
lin-eosin, original magnification x 530). 


recuperated well and was discharged on the seventh postoperative 
day. Because the tumor was extensive and seeding may have 
occurred, a course of systemic adjuvant doxorubicin hydrochloride 
(Adriamycin) chemotherapy was initiated. 


COMMENT 


In 1898, Keen reported a mass similar in gross descrip- 
tions to that in our case. From this, he aspirated 1,500 ml of 
bloody material; on removal, the mass weighed 1,870 g.* In 
view of its cystic nature, this mass was called a "cystosar- 
coma," but the true cell of origin remains questionable. 
Menne and Birge” described a primary liposarcoma of the 
greater omentum, and Daniel and Babes" noted the 
curious entity of a primary liposarcoma that had metasta- 
sized to the ovaries, a situation that could easily be 
mistaken for the more common cystadenoma of the ovary 
with omental implantation.'*'? Daniel and Babes also noted 
the presence of 6 liters of ascitic fluid. 

This simulation of portal cirrhosis by an omental tumor 
is the subject of an article by Drew.'* An omental mass 
causing abdominal distention secondary to ascitic fluid can 
be confused with ascites from cirrhosis and thus delay 
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Fig 2.—Entire specimen weighing 10 kg. 


appropriate surgical intervention. Radman" found that 
50% of patients with primary omental tumors were seen 
for ascites. Paracentesis resulting in recovery of tumor 
cells is thus of diagnostic aid, but the absence of abnormal 
cytologic results does not exclude an omental tumor. 
Elfving and Junno'* observed that all omental tumors in 
their series were palpable as solid-feeling, mobile, and 
regularly outlined masses. The presence of considerable 
cystic fluid or ascites can obscure the nature of such 
masses. 

Results of diagnostic ultrasound, a valuable aid in preop- 
erative assessment of pancreatic pseudocysts, could be 
misleading if cystic changes associated with tumor necro- 
sis have occurred." Confusion of the abdominal mass with 
a newly forming pancreatic pseudocyst (which also can 
attain large size)'* could lead to surgical delay while the 
cyst wall was allowed to "mature." 

Huckman and Fisher’ described the roentgenographic 
signs of tumors in the greater omentum and pointed out 
that inferior displacement of the transverse colon and 
peripheral displacement of the small bowel should suggest 
this entity in the differential diagnosis. By applying 
Whalen’s vector principle; any mass that displaces the 
stomach in a superior and posterior direction while displac- 
ing the transverse colon inferiorly and anteriorly lies 
between the two structures, and this should immediately 
suggest an omental mass rather than a retroperitoneal 
pancreatic mass. 

The most important consideration in treatment of 
primary omental sarcomas is recognition, which can be 
difficult. Once the neoplastic nature has been recognized, 
en bloc resection should be attempted. Adherence to the 
colon and stomach is likely, and mechanical as well as 
antibacterial preparation of the large bowel are recom- 
mended. 

Recently, the use of adjuvant chemotherapy with doxo- 
rubicin has dramatically decreased the incidence of pulmo- 
nary metastases from osteosarcomas and soft tissue sarco- 
mas.” Because of the common response of the sarcoma 
group to chemotherapy, we initiated a postoperative 
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systemic doxorubicin regimen. In addition to systemic 
metastases, sarcomas as a group have a high propensity for 
local recurrence, with the reported recurrence rates rang- 
ing from 33% to 85%.** Recently, proved responses to 
intra-arterial doxorubicin therapy have been reported,” 
and this, combined with preoperative radiation therapy, 
may substantially reduce the local recurrence rate for 
sarcomas. In our case, a feeding vessel was noted at the 
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time of surgery. This emphasizes the importance of preop- 
erative diagnosis of malignant disease, since preoperative 
arteriography, intra-arterial chemotherapy, and radiation 
therapy may be of great benefit in preventing local 
recurrence of these tumors. Because experience with this 
type of tumor is limited, further clinical trial will be 
necessary to determine if adjuvant therapy is beneficial 
for patients with this type of sarcoma. 
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Intrahepatic Bile Duct Rupture 


Following Blunt Abdominal Trauma 


A. Crane Charters, MD, Joshua Bardin, MD 


€ The natural history of intrahepatic bile duct rupture secon- 
dary to blunt trauma is not known. A unique case of bilateral 
hepatic lobar duct rupture is presented to demonstrate the 
clinical features and potential complications of this injury. 
Operative intervention is not always indicated and treatment 
should be dictated by the specific lesion. 

(Arch Surg 113:873-876, 1978) 


dm nonpenetrating trauma frequently results in inju- 

ry to the solid abdominal viscera. Although protected 
by the lower rib cage, the liver is particularly vulnerable 
because of its location in the epigastrium and its relative 
size. A wide spectrum of hepatic injuries following blunt 
abdominal trauma have been reported. The case reported 
here is unique in that it describes bilateral hepatic lobar 
duct disruption within the liver parenchyma. A review of 
the English literature has failed to disclose a similar case. 
In addition to reporting this entity, certain features of 
intrahepatic bile duct disruption deserve emphasis. The 
natural history of this injury is not known; moreover, delay 
in diagnosis and treatment frequently occurs. Untreated or 
inappropriately managed bile duct injury or its sequelae 
may result in potentially lethal complications. 


REPORT OF A CASE 


A 12-year-old boy was in the back of a truck camper that was 
involved in a head-on collision in May 1976. On arrival at a nearby 
hospital he was noted to be in shock, with signs of peritoneal 
irritation. Fluid resuscitation was initiated and laparotomy 
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performed immediately. At operation, a ruptured spleen was 
removed, controlling the hemorrhage. A superficial laceration of 
the undersurface of the left lobe of the liver was noted. This was 
not bleeding and the liver appeared to be normal, without evidence 
of parenchymal injury. There was no staining of the retroperiton- 
eum and the remaining abdominal viscera were not injured. The 
immediate postoperative course was uncomplicated until the fifth 
postoperative day when the patient was noted to be clinically 
jaundiced. He was then transferred to the regional trauma 
center. 

At this time, the patient was jaundiced and complained only of 
minimal epigastric discomfort. He was afebrile and the abdomen 
was flat and soft, with minimal epigastric tenderness, normal 
bowel sounds, and a healing midline incision. Admission laborato- 
ry values were as follows: hematocrit, 32%; WBCs, 18,000/cu mm; 
bilirubin, 16 mg/dl; alkaline phosphatase, 2,165 IU; and SGOT, 243 
IU. Liver scan and abdominal sonography were normal. The 
jaundice and epigastric discomfort persisted. On the 14th postop- 
erative day the patient began to have nausea and vomiting and 
complained of epigastric pain. Mild hepatomegaly and midepigast- 
tic tenderness were noted. On the 16th postoperative day his 
temperature rose to 39° C and the WBC count was 28,000/cu mm. 
Repeated sonography demonstrated a cavity in the right lobe of 
the liver (Fig 1). The patient was treated with blood transfusion 
and antibiotics and taken to the operating room. 

At operation there was no peritoneal fluid and the liver 
appeared to be grossly normal. Detailed intraoperative cholangio- 
grams demonstrated intrahepatic rupture of both the right and 
left main hepatic ducts with extravasation of contrast material 
(Fig 2 and 3). The distal hepatic ductal system appeared to be 
normal. The cystic lesion in the right lobe was approached directly 
by incising the capsule on the anterior surface and dissecting 
through the liver substance by blunt dissection and ligation of 
major vascular structures. The cavity contained bile and old blood, 
but there was no active bleeding. A sump drain was placed into the 
cavity. Because there was no cystic lesion associated with the left 
hepatic duct injury, it was not treated. 
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Fig 1.—Sonogram of abdomen, vertical 
section with patient's head to left, showing 
fluid-filled cystic lesion within right lobe of 


liver. 
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Fig 2.—Operative cholangiogram, showing disruption of right 
hepatic lobar duct and filling of intrahepatic cavity. 
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Fig 3.—Operative cholangiogram, showing clamps occluding right hepatic and common bile ducts, 
and disruption of left hepatic lobar duct. There is faint visualization of proximal hepatic radicals. 


The patient's postoperative course was uncomplicated. Gastroin- 
testinal function rapidly returned. There was scant drainage from 
the liver and the drain was gradually advanced. There was a 
transient rise in the serum bilirubin level and then a gradual fall to 
normal limits within two weeks. The serum alkaline phosphatase 
level remained elevated and fell gradually over a nine-month 
period. Serial sonograms demonstrated disappearance of the 
intrahepatie cavity. Postoperative liver scans showed some 
changes in the gross configuration of the liver but no specific 
abnormalities. The patient has enjoyed good health and normal 
growth and has returned to full activity. 


COMMENT 


Although the liver is commonly injured in blunt trauma, 
injury to the major bile ducts is rare. Traumatic rupture of 
the extrahepatic ducts has been well documented.'* Moyle 
and Karl’s* case report and review in 1969 brought the 
published experience to 65 cases. Almost exclusively, these 
injuries have involved the extrahepatic, common hepatic, 
or common bile ducts. However, the location of the bifur- 
cation of the common hepatic duct at the hilum of the liver 
is variable, and a case of extrahepatic bilateral hepatic 
lobar duct disruption has been reported. In another 
instance where the bifurcation was well within the hepatic 
parenchyma, intrahepatic disruption occurred at the junc- 
tion.’ Sewell* reported a case of intrahepatic disruption of 
the left hepatic duct. A review of the English literature 
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failed to disclose a report of the intrahepatic right or 
bilateral lobar duct disruption as occurred in our case. The 
distinction between intrahepatic and extrahepatic duct 
disruption is probably useful in that the clinical presenta- 
tion, natural history, and treatment may be different when 
the injury is confined within the hepatic parenchyma. 
The clinical spectrum and natural history of bile duct 
disruption secondary to blunt trauma is not fully known. 
The surgical experience has been with those injuries of 
sufficient severity that they come to operation; however, it 
is likely that partial or even complete bile duct disruption 
can occur with subsequent healing and not become clinical- 
ly apparent. Delay in the recognition and management of 
bile duct injury frequently occurs. If the injury is limited to 
the biliary tract and there is not a large bile leak, the initial 
signs and symptoms of significant intraabdominal injury 
may be absent. This is usually the case when the rupture 
occurs within the hepatic parenchyma, and the injury can 
be missed at the time of surgical exploration. Because of its 
occult nature, intrahepatic bile duct rupture may occur 
with greater frequency than has been appreciated. The 
characteristic clinical pattern is that of a symptom-free 
interval followed in a few days by jaundice, pain, and 
fever, and often accompanied by vomiting and inanition.’ 
When this symptom complex occurs in the aftermath of 
injury, even when laparotomy does not suggest liver 
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involvement, occult bile duct disruption must be consid- 
ered. Sonography,’ radionuclide scanning,” and angiogra- 
phy" may be helpful in identifying and following these 
liver parenchymal injuries. Nonoperative management of 
some injuries has been suggested in selected instances." 
An important differential diagnostic problem is to 
distinguish the clinical presentation of oecult bile duct 
rupture from the entity of posttraumatic hepatic insuffi- 
ciency. In the latter syndrome, jaundice occurs following 


massive resuscitation for major trauma. It is often asso- - 


ciated with episodes of hypotension, respiratory insuffi- 
ciency, renal failure, and sepsis, suggesting that the func- 
tional impairment parallels the periods of peak metabolic 
response." This is to be further distinguished from the 
jaundice immediately following massive transfusion, 
which can, in part, be related to the increased bilirubin 
load. The chemical picture of obstructive jaundice, often 
with marked elevation in alkaline phosphatase level, the 
absence of contributing complications and collaborating 
special studies usually will suggest bile duct injury. 

The mortality of bile duct injury in the acute situation 
often can be attributed to the associated injuries that 
frequently occur with trauma of this magnitude. The 
subsequent morbidity and mortality of the duct injury 
itself can be related directly to complieations when they 
occur. Infection with peritonitis or abscess formation, 
intrahepatic hematomas, traumatic cysts, hematobilia, and 
biliary obstruction are well-known sequelae of bile duct 
injuries. 





The cornerstone of intraoperative management of bile 
duct injury is recognition and accurate definition of the 
injury. Extrahepatic injuries may be grossly apparent or 
suggested by bile staining or hemorrhage in the porta 
hepatis or retroperitoneum. Intrahepatic bile duct injury 
may be suggested by an associated liver parenchymal 
injury; however, disruption of the intrahepatic lobar ducts 
may occur without gross evidence of significant liver 
trauma. If the injury is suspected, operative cholangiogra- 
phy visualizing both hepatic ducts should be performed." 
When the anatomy of the liver hilum and associated liver 
injury permits, direct repair of the injured duct may be 
considered, using standard microsurgical techniques. 
However, if the injury is well within the parenchyma, then 
the operation should be confined to the management of the 
associated problems, such as drainage of a intrahepatic 
cavity, as was done in the case reported. Undoubtedly, 
many duct injuries will heal with recanalization or drain- 
age may occur through communications between the right 
and left lobar ducts, as demonstrated by Lippman and 
Longmire." If stricture does occur with subsequent dila- 
tion of the hepatic ducts, then a secondary hepatic-enteric 
drainage procedure can be performed more easily because 
of the increased size of the duct. Hepatic resection should 
be reserved for those cases with major hepatic parenchy- 
mal disruption, a devitalized lobe, or, in some instances, 
hematobilia or enlarging cysts. Postoperatively, liver scan 
and sonography can be used to follow the pattern of 
healing and regeneration. 
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Ultrasound and 


False Normal Oral Cholecystogram 


Casper S. deGraaff, MD: Alan G. Dembner, MD; Kenneth J. W. Taylor, MD, PhD 


* Although oral cholecystography is a highly accurate investi- 
gation for the diagnosis of gallbladder disease, false normal 
examinations do occur. In other patients, the presence of 
jaundice, nausea, or vomiting may preclude oral cholecystogra- 
phy. When there is clinical suspicion of gallbladder disease with 
a normal or equivocal oral cholecystogram, ultrasound examina- 
tion is a highly accurate alternative imaging procedure. We 
describe in this article three patients with apparently normal oral 
cholecystography who were found to have obvious gallstones on 
ultrasound examination and at surgery. The relative accuracy of 
these diagnostic procedures is reviewed and their place in the 
diagnosis of biliary tract disease is discussed. 

(Arch Surg 113:877-879, 1978) 


( \ral cholecystography has been respected as one of the 

most accurate diagnostic procedures in radiology. 
However, like any other test or procedure in medicine, it 
has pitfalls that may mislead the practicing clinician. 
Among such problems are the "nonvisualized" gallbladder 
and the normal oral cholecystogram in patients with a 
strong clinical suspicion of biliary tract disease. Ultraso- 
nography of the gallbladder is a highly accurate procedure 
that can help to solve this problem and is the procedure of 
choice in jaundiced patients and in pregnant women with 
clinical suspicion of gallbladder disease. 


REPORT OF CASES 


Case 1.—A 26-year-old woman had recurrent episodes of abdom- 
inal pain for three months. The attacks were related to ingestion 
of food and were associated with nausea and vomiting. Radiolog- 
ieal procedures, including plane abdominal films, an upper 
gastrointestinal series, barium enema, intravenous pyelography, 
and oral cholecystography were all normal. An ultrasound exami- 
nation showed physiological dilation of the gallbladder due to 
fasting. An obvious opaeity is seen within the gallbladder lumen 
(Fig 1, large arrow). Due to high attenuation by this opacity, there 
is a "shadow" beyond it. The opacity moved freely when the 
patient changed position and these observations led to the confi- 
dent diagnosis of gallstones. 

On admission, the physical examination was unremarkable. 
Findings from laboratory tests were normal. 

The patient underwent cholecystectomy. Chronic cholecystitis 
and cholelithiasis were confirmed and the patient had an unre- 
markable recovery. 

Case 2.—AÀ 55-year-old woman was admitted to the Yale-New 
Haven Hospital, New Haven, Conn, because of episodes of severe 
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abdominal pain for two weeks. The pain was midepigastrie in 
location and radiated around both sides to the back. The patient 
denied fever, chills, nausea or vomiting, hepatitis, clay colored 
stools, or dark urine. 

On admission, the patient was afebrile with some tenderness in 
the right upper quadrant, but otherwise unremarkable. Results 
from laboratory tests included the following values: bilirubin 
direct/total, 1.27/2.16 mg/dl decreasing to 0.1/0.88 mg/dl one 
week after admission; amylase 55 units/dl; lipase, 0.5 units/ml; 
lactic dehydrogenase, 1,920 units; SGOT, 1,290 units; and alkaline 
phosphatase, 114 IU /dl. 


An oral cholecystogram demonstrated normal opacification of | 


the gallbladder without evidence of cholelithiasis (Fig 2). Ultra- 
sound examination showed definite opacities in the gallbladder 
lumen typical of small gallstones (Fig 3, arrows). A repeated oral 
cholecystogram was performed after these findings and now a 
small 2-mm calculus was appreciated (Fig 4). At surgery, gall- 
stones were found and cholecystectomy was performed. 

Case 3.—A 43-year-old woman with a history of alcohol abuse 
was seen at the Yale-New Haven Hospital with right flank pain, 
nausea, and vomiting. She had had right-sided pyelonephritis in 
1968. 

Physical examination demonstrated right upper quadrant 
tenderness without flank tenderness. Initial laboratory values 
included the following: bilirubin direct/total, 0.19/0.96 mg/dl; 
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Fig 1.—Case 1. Oblique longitudinal scan of liver (L) and gallblad- 
der (G). Within gallbladder lumen opacity is seen (big arrow) that 
shadows distally (small arrow). Posterior to liver, inferior vena 
cava (C) and upper pole of right kidney (K) are identified. 
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Fig 2.—Case 2. Oral cholecystogram with normal opacification 
without evidence of cholelithiasis. 





Fig 4.—Case 2. Repeated oral cholecystogram with small calculi 
within gallbladder (arrows). 


SGOT, 201 IU; alkaline phosphatase, 43 units/dl; and amylase, 405 
units/dl. An initial oral cholecystogram was read as normal (Fig 
5). An ultrasound of the gallbladder lumen (Fig 6 and 7) demon- 
strated multiple high density echoes (Fig 6 and 7, arrows) on the 
dependent wall of the gallbladder that shadowed and moved. 
Gallstones were found at cholecystectomy. 


COMMENT 


Many papers have appeared on the accuracy and the 
diagnostic problems of oral cholecystography.'* Mujahed 
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Fig 3.—Case 2. Parasagittal section of right upper quadrant 
showing gallbladder lumen (G) containing opacities (arrows) that 
shadow distally. 
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Fig 5.—Case 3. Oral cholecystogram read as normal. 


et al' published a retrospective review of 5,000 patients 
studied over a period of three years. They found that a 
double dose re-examination was necessary in 25% of their 
patients. This repeated examination showed adequate 
opacification of the gallbladder in 67% of the patients. 
Thus, 92% of the 5,000 patients had a diagnostic oral 
cholecystogram either by a single or a double study. Of the 
remaining 413 patients, 68 had nonopacification due to 
extrinsic causes. Extrinsic causes of nonopacification 
include interference with the transfer of contrast medium 
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Fig 6.—Case 3. Longitudinal section through liver (L) and gall- 
bladder (G) demonstrating high-density echoes at posterior bord- 
er of gallbladder, shadowing distally (arrow). Inferior vena cava 
(C) is seen posterior to liver. 


to the small intestine, such as intestinal obstruction, 
vomiting, malabsorption, liver disease, and cholecystoje- 
junostomy. Intrinsic causes include obstruction of the 
cystic duct and chronic cholecystitis. In chronic cholecysti- 
tis, lack of gallbladder visualization seems to result from 
both impaired absorption of water and diffusion of 
contrast material through the gallbladder wall. Of the 345 
patients with nonopacified gallbladders and without 
extrinsic causes, 152 were followed up. All these patients 
had evidence of disease, including chronic cholecystitis 
with or without stones or cancer of the gallbladder. 

Another problem encountered in oral cholecystography 
is the patient with symptoms suggestive of gallbladder 
disease and a normal cholecystogram, even after two or 
more examinations. Fiegenschuh and Loughry* described 
five patients with false normal oral cholecystograms. 
Three of these patients had gallstones at surgery, and the 
remainder had chronic gallbladder disease. Reid and 
Rogers‘ described 17 patients with a strong clinical suspi- 
cion of gallbladder disease, but normal oral cholecystogra- 
phy. At operation, all of these patients had evidence of 
gallbladder disease and nine had cholelithiasis. Reid and 
Rogers suggested that in the presence of a normal oral 
cholecystogram the decision for surgery should be made on 
the basis of the clinical history. 

Ultrasonography has proved to be a very reliable method 
in the diagnosis of gallstones. Leopold et al’ reported a 
prospective study in which the overall accuracy was 91%. 
This compares favorably with his previous report (72%) 
using less sophisticated equipment.* Arnon and Rosen- 
quist? reported an accuracy of 90% in their series. Bartrum 
et al? studied 208 randomly selected patients with possible 
cholelithiasis. The patients underwent both oral cholecys- 
tography and ultrasound, and the results were interpreted 
in a double-blind study. The overall accuracy of the ultra- 
sonic examination was 93% in the patients with satisfacto- 
ry confirmation of their diagnosis (well visualized cholecys- 
togram or operation). Using the most sophisticated equip- 
ment, we have achieved an accuracy of 96% in the diagnosis 
of gallbladder disease by ultrasound, with a false negative 
rate of 455." 

It is possible to diagnose gallstones in patients with 
normal oral cholecystography. Some of our patients had a 
normal oral cholecystogram even in retrospect, although 
others had abnormalities seen on the films or after addi- 
tional studies. Of some economic interest, the second 
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Fig 7.—Case 3. Transverse scan through liver (L) and gallbladder 
(G). High-level echoes (big arrow) are seen in gallbladder shad- 
owing distally (small arrow). 


patient was initially refused third party reimbursement on 
the basis that cholecystectomy was not justified in a 
patient with a normal oral cholecystogram. 

Although an oral cholecystogram seems to be the initial 
diagnostic procedure of choice since it is more available, 
standardized, and technieally easier," ultrasound is an 
accurate diagnostic procedure, especially in jaundiced 
patients and when an oral cholecystography is contraindi- 
cated by allergic reactions or pregnancy. 
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Editorial Comment 


These authors properly emphasize the utility of sonographic 
examination of the gallbladder. The accuracy of this technique is 
unquestioned in defining the presence of gallstones and to a lesser 
degree, of “biliary sludge” in the extrahepatic biliary system. 

There are caveats, however, since sonography is useless in 
evaluating function or discovering the patient with noncalculous 
cholecystitis. Moreover, the precision of the method in identifying 
retained stones in the common bile duct is compromised severely if 
hemoclips have been placed around the duct during the prior 
cholecystectomy. 

Under the specific conditions outlined by the authors, normal 
oral cholecystography and symptoms which suggest biliary colie, 
then sonography is the diagnostic procedure of choice. 

ROBERT ZEPPA, MD 
Miami 
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E. : i rare. To our knowledge, the case here reported is the 
E seventh documented instance of carcinoma developing in 
— .. the breast of a young man. 


B | REPORT OF A CASE 


A 25-year-old man, was seen in January 1977 with a left breast 
= mass. He stated he had sustained a blow to the left nipple in 
- August 1976, and one week later had noted a lump that was 
- occasionally painful. He had no other symptoms, and described 
E gegen good health. His weight was stable. 
» — . The patient's paternal grandmother had carcinoma of both 
A ss (ANUS (different cell types), his paternal grandfather had a 
eons one paternal great-grandmother had a genital carci- 
noma, and the other paternal great-grandmother had ovarian 
carcinoma. The medical history of the maternal side of the family 
_ was not well known. No history of radiation therapy, liver disease, 
or hyperestrogenism was elicited. 

. He was a robust, slightly obese man in good health. A left breast 
mass 4.5 em in diameter was present; this was fixed to the skin of 
re areola and to the underlying fascia of the pectoralis major 

muscle. Two lymph nodes, each approximately 1.5 em in diameter 

and firm, were palpated in the left axilla. The right breast, right 
axilla, and both supraclavieular areas were normal. The liver was 
| EL not palpable. Normal adult external genitalia were present. Both 
Ne penile Rated normally in the scrotum. 
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5 j ~ * Breast carcinoma occurred in a 25-year-old man. This is, to An excision biopsy of the mass was performed on Jan 11, 1977. A 
. our knowledge, the seventh reported instance of this extremely 
) E. rare cancer. Despite its infrequent occurrence, high cure rates 
can be obtained if it is detected and treated early. Breast masses 
(dn young men must not be ignored. tested for estrogen receptors and was negative. 
j E. (Arch Surg 113:880-881, 1978) 
EC 
E. ø *arcinoma of the breast in men is uncommon. Its 
Bev . occurrence in men 25 years old or younger is extreme- 


diagnosis of infiltrating duct carcinoma with scirrhous response 
was made histologically (Figure). A paucity of lymphocytic 
response to the tumor was noted. A portion of the specimen was 


The patient was evaluated for possible metastasis. The results 
of 12-factor chemical analysis, thyroid uptake and scan, xeroradi- - 
ography of the right breast, intravenous pyelogram, gastrointes- 
tinal roentgenograms (stomach, small intestine, and colon), and . 
chest roentgenograms were all within normal limits without any - 
evidence suggestive of metastatic disease. Endocrinologic evalua- 
tions including serum estrogen, 24-hour fractionated urine estro- 


gen, and serum prolactin assays were within normal range for - 


males. A buccal smear for Barr bodies was negative, consistent 
with a male pattern. 

On Jan 18, 1977, the patient underwent a modified radical 
mastectomy including a generous excision of skin, the sternal 
portion of the pectoralis major muscle, and an axillary dissection. - 
A skin graft was needed to cover the chest wall defect. Histologic 
examination indicated residual carcinoma of the left breast, and 
metastasis to four of 21 axillary lymph nodes. 





Duct cell carcinoma Saline in a male breast. (hematoxylin, 
eosin, and safranin, original magnification X125) 


1 


Breast Cancer in Men—Saltzstein et al 


B * 
E ; "AN E 










s ^ T t E T y 


om 





bi - 
a 





The CENE wound healed without ineidient: and he rauf lo- 


gainful employment. Adjuvant therapy has been instituted. 
COMMENT 


Breast cancer in men is uncommon. Recent reviews! 
document its occurrence at approximately 1% (0.64% to 2%) 
of all breast cancers. Breast cancer in young men and boys 
occurs so infrequently that it is a medical curiosity. Indeed, 
Haagenson' has stated that, “Carcinoma of the male breast 
is so rare before the age of 30 that there is no justification 

for biopsying tumors in these younger patients." To our 
knowledge, this is the seventh well-documented instance of 
carcinoma of the breast occurring in a 25-year-old or 
younger man to be reported. 

Previous reports of breast carcinoma. in young men or 

 ehildren include Treves and Holleb (their patient was 24 
years of age),' Norris and Taylor (their patient was aged 21 
years)? Simpson and Barson (in a child aged 5 years), 
Wainwright (the patient was 23 years old),’ Festenstein (in 
a boy aged 14 years); and Hartman and Magrish (in a child 


aged 6 years)." Interestingly, carcinoma of the breast in ` 


prepubertal females is equally as rare; Close and Maxi- 
mov” comment that, in children under the age of 15 years, 


. the incidence of breast carcinoma reported in the literature 


is about the same in boys as in girls. One might expect this, 
as the tumors developing in these youthful patients are 
probably not hormone-dependent. 

Most reviews indicate that men with breast cancer have 
a worse prognosis than do their female counterparts.” *^'' 
This is believed to be due to the fact that breast carcinomas 
in men are usually superficial and centrally located (an 
area associated with a worse prognosis in women) and 
because these tumors have ready access to dermal lymphat- 
ies, pectoral fascia, and subareolar lymphatic channels. On 
the other hand, since there is a lack of encompassing 
mammary tissue to mask the presence of tumor, these 
lesions should be detected clinically at an early stage, 

resulting in a better prognosis. The results reported by 
Panettiere support this. 

In this patient, the prevalence of cancer in paternal 
grandparents and great-grandparents is interesting and 
probably important. A familial incidence of breast cancer 
in men has been reported," and possibly this case is an 
example of paternal genetic influence to the development 
of neoplasia. 

It is not infrequent for men with breast carcinoma to 
give a history of breast trauma,'' as did our patient. No 
definite correlation between the trauma and thé carcinoma 
has ever been made. 
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Altered metabolism and hyperestrogenism have been 
suggested as causative factors in male breast carcino- 
ma':*"; however, results of liver function and endocrino- 
logic studies in our patient were normal. 

The incidence of histologic types of breast cancer in men 
and women is similar, except for a paucity of lobular types 
in men.'^'* Mammary lobular carcinoma is derived from 
terminal ducts and lobules, structures normally absent in 
the male. The histological type in our patient, infiltrating 
duct carcinoma, is typical of that found within men with 
breast cancer. 

Consistent with current accepted practice, adjuvant 
therapy has been instituted. Certainly, orchiectomy should 
be considered in this patient in the event of evidence of 
spread of disease," even with the proved absence of tumor 
estrogen receptor activity. The possible effect on prognosis 
of this absence of hormone receptor activity is of interest, 
as is the absence of lymphocytic tumor response, possibly 
representing relative absence of host response to neopla- 
sia. 
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. Adverse Effects 





of Caleium Administration 


Report of Two Cases 


Graziano C. Carlon, MD; William S. Howland, MD; Paul L. Goldiner, MD; 


Roberta C. Kahn, MD; Giancarlo Bertoni, MD; Alan D. Turnbull, MD 


€ Calcium chloride, 7 mg/kg, and calcium gluconate, 20 
mg/kg, were administered to patients with low or low-normal 


. levels of serum ionized calcium. Both patients had low blood 


pressure and cardiac index, and did not respond to digitalis, 
volume expansion, and 5-adrenergic stimulation with dopamine. 
Administration of calcium caused rapid increase of serum 
ionized calcium levels, decrease of serum potassium levels, and 
development of severe cardiac arrhythmias. Atrioventricular 
dissociation and further fall of cardiac index and blood pressure 
were common features of both cases. Administration of exoge- 
nous calcium can cause severe complications, even when 
theoretically indicated. 
(Arch Surg 113:882-885, 1978) 


dministration of readily ionizable calcium salts, mainly 
calcium chloride and calcium gluconate, has been 
advocated in many instances of low cardiac output states, 


. related or unrelated to open heart surgical procedures." 
— Calcium administration, however, is not devoid of potential 
- — hazards.*° We are describing two patients in whom infu- 


sion of ealeium was perhaps a logical choice but who 


e . responded to this therapy with life-threatening complica- 


tions. 
REPORT OF CASES 


Case 1.—A 67-year-old woman developed Gram-negative sepsis, 
probably due to an indwelling subclavian vein line used for total 
parenteral nutrition. Pertinent medications included digoxin, 
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0.125 mg daily orally, for the last two years. She was admitted to 
the intensive care unit of our hospital unresponsive and in shock. 
Blood pressure (BP) was 60/? mm Hg; heart rate, 130 beats per 
minute; arterial blood gas (ABG) values included a Pao, of 38 mm 
Hg with Fio, 0.4 delivered via facemask. The patient was intu- 
bated and connected to a volume-cycled ventilator. A pulmonary 
artery flotation catheter was inserted through the right internal 
jugular vein. After administration of fluids (balanced saline 
solution, 500 ml; fresh frozen plasma, 2,500 ml; packed RBCs, 4 
units) and methylprednisolone, 30 mg/kg intravenously, BP was 
80/40 mm Hg. The ABG values included the following: pH, 7.48; 
Paco,, 38 mm Hg; Pao,, 213 mm Hg on Fio, 1.0 via volume-cycled 
ventilator and 8 em H,O positive end-expiratory pressure (PEEP). 
Dopamine, 8 ug/kg/min was added, but this failed to increase the 
blood pressure. Cardiac index (CI), measured by thermodilution, 
was 3.2 liters/sq m/min. Pulmonary artery capillary wedge pres- 
sure (POWP) was 14 mm Hg. Blood chemistry values included a 
serum K+ level of 4.7 mEq/liter and a serum ionized calcium (Ca++). 
level of 1.85 mEq/liter (normal, 1.8 to 2.2). The patient's core 
temperature, measured through the pulmonary artery catheter, 
was 39.7 °C. The continuously monitored ECG indicated a sinus 
tachycardia with a rate of 118 beats per minute (Fig 1,A). In an 
attempt to improve cardiac contractility, 7 mg/kg of calcium 
chloride were administered intravenously over 60 seconds. Two 
minutes later, the ECG showed the appearance of atrioventricular 
dissociation, with ST-segment depression. The rhythm became 
junctional with a rate of 80 beats per minute (Fig 1,B). The BP 
dropped to 60/20 mm Hg, CI to 2.8 liters/sq m/min. The PCWP 
was 16 mm Hg; Cat- level was 2.30 mEq/liter. Five minutes after 
the injection, T-wave inversion occurred, without changes in 
blood pressure or cardiac index (Fig 1,C). Ten minutes after the 
injection, the rhythm was still junctional, but the ST depression 
had disappeared. The BP was 75/30 mm Hg; CI, 3.1 liters/sq 
m/min; Ca*~ level, 2.12 mEg/liter (Fig 1,D) Twenty minutes 
after the injection, the ECG abnormalities had disappeared. The 
BP was 85/35 mm Hg; CI, 3.4 liters/sq m/min; Ca** level, 1.89 
mEq/liter; PCWP, 18 mm Hg (Fig 1,E). Subsequently the patient 
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F Fig 1 —Electrocardiographic recordings from patient iN Lead ll. Speed of recording, 25 
mm /sec. A, Sinus tachycardia of 118 beats per minute. B, Two minutes after administration of 
. calcium chloride. C, Five minutes. D, Ten minutes. E, Twenty minutes. | 


deteriorated rapidly and death occurred 18 hours later. A serum 
digoxin level obtained at the time of the ECG changes, 12 hours 


after the last dose of digoxin, was 2.14 ng/ml. 


Case 2.—A 43-year-old woman with unremarkable prior medical 


history was admitted to our hospital for acute gastrointestinal 


hemorrhage. She received 16 units of whole blood, 1,000 ml of fresh - 


frozen plasma (FFP), and 400 ml of balanced saline solution over 


six hours. She was then transferred to the operating room, with a - 


diagnosis of bleeding duodenal uleer. During surgery, 15 addition- 
al units of packed RBCs and 1,750 ml of FFP, together with 3,250 
ml of balanced saline solution, were administered over a four-hour 
period. A subtotal gastrectomy was performed, and the patient 
transferred to the intensive care unit. The BP was 80/40 mm Hg 


on 8 ug/kg/min of dopamine. Central venous pressure was 6 em 


H,O. The patient was ventilated with a volume-cycled ventilator. 
The ABG values on admission to the intensive care unit included 
the following: pH, 7.56; Paco, 38 mm Hg; Pao, 98 mm Hg; 
standard HCO,, 34 mEq/liter on Fio., 0.40 via mechanical ventila- 
tor. Blood chemistry values included a serum K* level of 2.4 
mEq/liter. An intravenous infusion of 40 mEq/hr of potassium 
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chloride was started; 1,250 ml of FFP and 3 units of packed RBCs 


were given. Thirty minutes later, serum K* level was 3.4 mEq/ 
liter; Ca** level, 1.30 mEq/liter. The BP was 80/40 mm Hg on 8 
mEq/kg/min of dopamine infusion. Central venous pressure was 
12 em H,O. Fee 

The continuously monitored ECG showed sinus tachycardia at 
100 beats per minute (Fig 2,A). Calcium gluconate, 20 mg/kg, was 
administered intravenously over 60 seconds, while a pulmonary 
artery flow-directed catheter was inserted. Two minutes later, a 
junctional tachycardia at 140 beats per minute developed (Fig 2, 
B). The BP dropped to 55/30 mm Hg. The Ca'* level was 1.83 
mEg/liter; K* level, 2.8 mEq/liter. Five minutes after the infusion 
of calcium, a different junctional rhythm with ST-segment depres- 
sion and complete atrioventrieular dissociation developed (Fig 
2,C). The BP was 68/23 mm Hg; CI, 2.1 liters/sq m/min; PCWP, 11 
mm Hg; Ca:* level, 1.68 mEq/liter; K* level, 3.1 mEq/liter. Mean 
right artrial pressure, measured through the proximal port of the 
pulmonary artery catheter, was 9 mm Hg. Fifteen minutes after 
the administration of calcium, a normal sinus rhythm resumed 
(Fig 2,D). The BP was 87/40 mm Hg; CI, 3.1 liters/sq m/min; 
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E PCWP, 11 mm Hg; Ca** level, 1.57 mKq/liter; K> 
E mEq/liter. An additional 40 mEq of potassium chloride was given 


Fig 2.—Electrocardiographic recording from patient 2. 
| Lead ll. Speed of recording, 25 mm/sec. A, Sinus tachy- 

. cardia at 100 beats per minute. B, Two minutes after 
administration of calcium gluconate. C, Five minutes. D, 
Fifteen minutes. 





level, 3.3 


intravenously over a 90-minute period. At this time, K* level was 
4.1 mEq/liter, and digoxin, 0.5 mg, was administered intravenous- 
ly. One hour later, heart rate was 93 beats per minute; BP, 110/45 
mm Hg; CI, 3.7 liters/sq m/min. The ABG values included the 
. following: pH, 7.43; Paco,, 44 mm Hg; Pao., 114 mm Hg; standard 
HCO,, 30 mEq/liter on a volume-cycled ventilator, with Fio, 0.35, 
PEEP, 5 em H,O, and intermittent mandatory ventilation eight 


ES. breaths per minute. The subsequent course of the patient was 


uneventful and she was extubated 30 hours later. 


COMMENT 


There is no doubt that caleium plays a major role in the 


S = regulation of muscular contraction and cardiac activity.’ 
- . Infusion of calcium salts has been reported to improve 
— cardiac 4ontractility and eardiae output in a number of 
cR clinical trials.'^*-* Several authors, however, indicated that 
= this improvement is very short-lived.'^'^ On the other 
~ hand, myocardial ischemia and necrosis can follow abnor- 
— — mal inerease of intracellular calcium. Calcium, with its 


cellular membrane stabilizing effects, can slow depolariza- 
tion of cardiac cells, especially in the presence of digitalis 
or low serum potassium levels." > 

_A large administration of citrated blood can eventually 
cause an increase in -HCO, and a metabolic alkalosis 
related to the metabolism of the citrate molecule.'* In the 


CEN mechanically ventilated patient, no respiratory compensa- 


tion can develop. Serum K^ level can decrease as potassium 
is shifted intracellularly. The electrical gradient between 


$ = the interior of the cell and its surface will increase and 


884 Arch Surg—Vol 113, July 1978 


| % depok raon isi n e Eey X T ; 


i: ` 
T, 


Jee pie 


2 er: T TS 

During large blood gie chelation of Ca 
occurs." Administration of calcium is therefore recom- 
mended practice during massive transfusions, although we 
have maintained for many years that it is unnecessary" 
and that restoration of Ca** occurs rapidly after adminis- 
tration of even extreme amounts of citrated blood (up to 50 
units in 12 hours). After exogenous administration of 
calcium, blood levels of Ca** can raise very rapidly, 
although transiently. This increase is more marked in 
hypoalbuminemic patients, and low levels of serum albu- 
min have been reported in normal subjects after massive 
blood transfusions.'*'* 

The two patients discussed Here represent cina 
that are far from unusual in clinical practice. Both were 
hypotensive and showed no improvement after volume 
loading and p-adrenergic stimulation. The absolute value 
of cardiac output was normal in the first patient but quite 
inadequate for her septic condition. Cardiac output deter- 
mination was not available before injection of calcium in 
the second patient. However, the very low cardiac index 
recorded immediately after insertion of the pulmonary 
artery catheter, and the return to low-normal values when 
sinus rhythm was restored, make it unlikely that cardiac 
output was high before calcium administration. In addi- 
tion, large administration of volume had caused a marked 
increase in central venous pressure, without changes in 
blood pressure. The attempt to increase cardiac contractil- 
ity with the injection of calicum was therefore reason- 
able. 

The first patient was digitalized but she had had no 
indications of overdosage in over two years, despite close 
observations due to her home program of total parenteral 
nutrition. The Ca** level was low-normal. Despite this, it is 
probable that the previous digitalization was responsible 
for the severe arrhythmias.''* 

The second patient represents a more complicated 
case. 

The large volume of citrated blood transfused together 
with the recorded low value of Ca++ (1.30 mEq/liter) were 
standard indications, according to accepted practice, for 
calcium administration.'?*** The presence of signs of inad- 
equate cardiac contractility, not responsive to volume 
loading and f-adrenergic stimulation, reinforced the indi- 
cation for calcium. The very low serum K+ level had been 
returned to low-normal values. Furthermore, the Ca**/K* 
ratio, at 0.37, was lower than normal." Severe arrhythmias 
developed, however, after the injection of calcium. We 
think they were caused by the concurrence of many 
factors. 

First, the Ca** level was probably already rising rapidly 
and spontaneously as it always does after blood transfu- 
sions, no matter how large. Second, although the serum 
K+ level had been restored to low-normal values, the 
citrate-induced metabolic alkalosis had caused intracellular 
shift of K* with markedly increased cellular polarization. 
Third, the serum K* level was acutely lowered by the 
injection of Ca**.' Fourth, the exogenously administered 
calcium in a hypoalbuminemic patient caused an unusually 


Calcium—Carlon et al 


rapid increase of Ca**. Although we lacked a direct 
measurement of serum albumin, the serum colloid osmotic 
pressure was only 14.3 mm Hg, signifieantly lower than 


normal. Albumin is the single most important determinant - 


of colloid osmotic pressure.'*"* The combined effect of all 


these factors was the development of severe arrhythmias, 


though the absolute Ca:* value was never high (1.88 
mEq/liter two minutes after the injection). | 
In retrospect, it is possible that previous digitalization in 
the first case, and the unusually low colloid osmotic pres- 
sure and K* level combined with a marked metabolic 


alkalosis in the second case, should have indicated greater - 


caution in administering calcium. 

During hemorrhagie emergencies, determinations of 
many biochemical variables including colloid osmotie pres- 
sure, Ca**, and digoxin levels may not be readily available 
at very short notice in a number of hospitals. In such cases, 
clinieal indications only, such as blood pressure or diuresis, 

can guide the physician. When patients do not respond to 
conventional therapy, caleium administration can be a 

reasonable alternative. It is, however, our opinion that 
injeetions of caleium in some circumstances can have 
markedly adverse effects even when theoretically indi- 
cated." | ! 
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The fact 
significant cardiac arrhythmias and deterioration of cardiovascu- 


lar function has been known for several years. With the recent - 


introduction of clinically available tests for the quantitation of 


ionized calcium levels, there seems to be a resurgence in treating _ 


patients based on measured low ionized calcium values. Although 
this would appear to be very sound practice, these two case reports 
suggest that even when low or low-normal values for ionized 
ealeium have been determined, intravenous administration of 
calcium in the extremely ill patient is not without hazard. Whether 


one can indict the calcium alone is questionable, since both - 
patients were quite ill. One patient was septic, received digitalis 
and dopamine, and required mechanical ventilatory support and - 


substantial blood and plasma replacement. The other patient 
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Comment 


3 required massive blood transfusions and had metabolie alkalosis 
. andlow serum potassium levels. All of these factors may well have 
contributed to making the myocardium more sensitive to the 
_ effects of intravenously administered calcium. 
Thus, although one cannot isolate calcium administration as the 
- sole factor leading to the arrhythmias and cardiovascular deterio- 
ration in these patients, it was probably the "straw that broke the 
.. camel's back.” This should emphasize to the reader that even when 
. measured ionized calcium levels are low, if one is to administer 
calcium intravenously, it must be done cautiously and with the full 
realization that complications can occur. | 
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€ A 56-year-old woman was admitted for treatment of a large 
— A carcinoma that involved the chest wall. Fourteen years earlier, 
- . she had undergone a radical mastectomy, which was followed by 
. chemotherapy and radiation therapy. The carcinoma was 
. excised and the large anterior chest wall defect reconstructed 
t ui using Marlex mesh, an omental pedicle flap, and a split- 
. thickness skin graft. 

~. (Arch Surg 113:886-887, 1978) 


: $ large chest wall defect resulting from resection for 
E. À carcinoma must be reconstructed immediately with 
|... sufficient rigidity to prevent paradoxical respiration and 


- — mediastinal flutter. The chest wall has been repaired using 
E — the contralateral breast,'? split skin grafts directly applied 
-. to the pericardium,’ muscle pedicle flaps,’ filleted arm 
* tissue, local flaps migrated distant pedicle flaps, and free 
- — flaps. In addition, autografts of fascia lata, dermis bone, 
= periosteum, lyophilized dura, and cartilage" have been 
.. used. Stabilization of the chest wall has been achieved with 
- the use of foreign implants, such as tantalum plate’ (later 
E condemned"), fiberglass," stainless steel, and Marlex 


mesh" and polyester film. Carberry and Ballantyne" 


- . described the use of an omental flap to close a large 
y anterior wall defect. The following case report is illustra- 
E. tive. 

a; 


REPORT OF A CASE 


A 56-year-old woman was admitted to Mt Sinai Hospital on 
j March 3, 1975. Fourteen years previously, she had undergone a 
— . right radical mastectomy for carcinoma followed by chemotherapy 
= and radiation therapy. One year later, multiple skin lesions 
— . developed at the irradiated site, which rapidly coalesced into a 
. large, shallow, malodorous ulcer. A biopsy specimen was positive 
= for carcinoma, but the patient refused treatment. She functioned 
well, however, had a fair appetite, and did not lose weight. 
E Her family finally convinced her to seek medical treatment. The 
— . lesion appeared to have increased in depth only. On examination, 
— . there was a large, fungating, ulcerated lesion that involved the 
right anterior chest wall and that extended from the midsternum 
to the midelavieular line and from the second rib to near the 
subcostal margin. The surrounding skin was discolored and indu- 
rated and two necrotic ribs were seen to the depth of the wound 
(Fig 1). No metastatie lesions were detected during a thorough 
preoperative evaluation. 

Excision of the tumor was clearly indicated. To resurface the 
defect that would result from excision of this large area, we 
elected to first prepare a large thoracoabdominal flap (Fig 2). 
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Since a flap of this size would have to cross the midline, several 
delay procedures were needed. After the fourth delay, however, 
the distal quarter of the flap became necrotic, necessitating 
debridement and skin grafting. The flap was no longer of 
sufficient length and no other suitable flap was available. It was, 
therefore, elected to use an omental flap as a base for a free skin 
graft. 

Two months after admission, a wide en bloc resection of the 
lesion, ineluding muscle, rib segments, a portion of the sternum, 
parietal pleura, and adherent lung, was performed. The specimen 
measured 15.5 x 11.2 x 5 em, and showed highly anaplastic, 
spindle cell squamous carcinoma. The pleura and lung showed no 
evidence of infiltration. 

A sheet of Marlex mesh was sutured to the parietal pleura. A 
right, subcostal incision was made and the greater omentum, 
mobilized on a pedicle of the right gastroepiploic vessels, was 
guided through a subcutaneous tunnel and tacked to the periphery 
of the defect over the Marlex (Fig 3). Finally, a split-skin mesh 
graft was applied on the omentum and secured with several 
sutures and a bulky dressing. Two chest tubes were placed in the 
right pleural cavity. 

The patient was intubated on a volume respirator for two days. 
Chest tubes were successfully removed on the fifth postoperative 
day and she was discharged 25 days after surgery (Fig 4). 

The patient died of diffuse metastatic disease four months after 
discharge. At that time, the reconstructed chest wall was well 
healed and there was no local recurrence of her disease. 


COMMENT 


This patient’s case presented a considerable challenge. 
There was a large area of tissue damaged by radiation in 
which malignant change had occurred. Although irradia- 


Fig 1.—Preoperative condition showing ulcerating lesion of right 
chest wall. - 
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: * over Marlex mesh. 
Fig 2.—Operative plan outlining large 
thoracoabdominal flap. 


tion provides us with a good method of treatment, in some 
instances, when it fails, subsequent treatment may be 
more difficult. In 1954, Routledge’ discussed the surgical 
problems of local postirradiation effects. He mentioned the 
possibility of malignant change in the irradiated areas (as 
evidenced in this patient) and the poor vascularity of the 
surrounding tissues. The process involved the entire thick- 
ness of the chest wall, so that resection would necessitate 
immediate and secure reconstruction. The size of the 
expected defect mandated a very large pedicle flap. When, 
after several delays, the flap failed, an alternative method 
of reconstruction had to be found. In 1972, Alday and 
Goldsmith'* described the surgical technique required to 
produce an omental flap of sufficient length, while Dupont 
and Menard" demonstrated the feasibility of covering the 
transposed omentum with split-thickness skin grafts. 
The omentum offers several advantages. It can provide a 





EE 


Fig 3.—Operative photograph. Omentum 
has been sutured to periphery of wound 





Fig 4.—Six weeks postoperatively. 


very long, well-vascularized flap that can conform to 
defects of any size or shape. It also possesses a lymphoid 
tissue, and thus may be capable of combating localized 
infection. Because of its surface structure (lymphatie and 
blood capillary systems), the omentum can absorb wound 
exudates; and as a result of its vascularity, it easily 
supports a free skin graft.'* Thus, an omental flap seemed 
to be the only solution. 

The resection of tumor and adjacent tissue included a 
sizable portion of the patient's anterior chest wall; and to 
avoid cardiorespiratory embarrassment as a result of flail 
chest, the reconstruction had to include rigid or semirigid 
structures. Marlex mesh was therefore chosen to provide 
stabilization of the chest wall defect; the omentum 
provided an immediate airtight and permanent soft tissue 
coverage. A split-thickness skin graft completed the recon- 
struction. 
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. tine. Bleeding caused by a vascular-enteric fistula may be 
= confused with the more common hemorrhage from peptic 


œ A fistula formed between a false aneurysm of the renal 


.. artery, gallbladder, and duodenum after Dacron patch angioplas- 
. ty for renal artery stenosis and led to massive gastrointestinal 
. hemorrhage. The patient was successfully treated by renal artery 


ligation, nephrectomy, cholecystectomy, and closure of the 
duodenal fistula. 
(Arch Surg 113:888-890, 1978) 


: uenis occur infrequently between a major blood 
vessel, usually the aorta or iliac artery, and the intes- 


uleeration, erosive gastritis, and rupture of esophageal 


. varices. Differentiation is important because prompt oper- 
. ation is required if vascular-enteric fistula is responsible 
— for the gastrointestinal (GI) hemorrhage." 


Aortoenteric fistulas are either primary or secondary.'* 
Primary fistulas occur between an aortic or iliac artery 


aneurysm and the intestine. Secondary aortoenteric fistu- 
— A las occur between an aortic graft and the intestine.'* The 
= graft may be either an aortic homograft or a synthetic 


plastic graft. Less commonly, an iliac artery-intestinal 
fistula can occur between the iliac artery limb of a graft 
and the intestine. Aortoenteric fistulas have also been 
reported following endarterectomy.” 

Although aortoenteric fistula after operation for abdom- 


- nal aortic aneurysm or aortoiliac reconstruction has been 


amply documented in the literature, >+? only two vascu- 
lar-enteric fistulas have been reported after operative 
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7 Renal Artery-Cholecystoduodenal Fistula 


. A Late Complication of Dacron Patch Angioplasty for Renal Artery Stenosis 


- Richard J. Howard, MD, PhD; Jack J. Leonard, MD; Bruce D. Howard, MD 


correction of renal artery stenosis.*'** Keeffe et al" 
described an aortoduodenal fistula occurring from a right 
renal artery Dacron bypass graft-aorta suture line in a 44- 
year-old woman. She had bled from the GI traet several 
times during a two-month period. The final bleeding 
episode led to shock and cardiac arrest. She could not be 
revived during an emergency operation. The second 
patient was described by Shaigany et al." A 37-year-old 
woman bled from the suture line of a left renal artery- 
aorta Dacron bypass graft into the jejunum. The graft was 
removed and the kidney was left in place and perfused by 
the original stenotic renal artery. The jejunal fistula was - 
resected. She recovered after reoperation for abscess and 
aortoduodenal fistula from the graft stump. The aorta had 


to be ligated and a subclaviofemoral graft was constructed. _ 


We describe here a fistula from the distal renal artery into 
the gallbladder and duodenum following Dacron patch 
angioplasty for renal artery stenosis. 


REPORT OF A CASE 


A 40-year-old woman was admitted to the hospital because of 
upper GI hemorrhage. Fifteen years previously she had undergone 
Dacron patch angioplasty at the bifurcation of the right renal 
artery for hypertension due to renal artery stenosis. The preoper- 
ative blood pressure was 230/140 mm Hg. It decreased to 132/88 
mm Hg five months postoperatively and remained normal without . 
antihypertensive medication. Three years before admission, a 
cholecystectomy was attempted because of cholelithiasis. Howev- 
er, the gallbladder seemed to be adherent to the Dacron patch, so 
the surgeon performed a cholecystotomy and removed the gall- 
stones. | | 

The current illness began with an episode of hematemesis at 
home. When the patient arrived at the hospital, she was no longer 
bleeding. No lesions were detected by endoscopy. An upper GI 
roentgenogram suggested a duodenal ulcer. She was transfused 
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Abdominal aortogram demonstrating large false aneurysm 
(arrows) of distal right renal artery. No communication with 
gallbladder or duodenum can be seen in this x-ray film. Kidney 
can be seen inferior to and behind false aneurysm. 


with 2 units of blood and was treated with antacids. Ten days after 
the first bleeding episode she again vomited blood. When she 
arrived at the hospital, she again was no longer bleeding. 
Endoscopic findings were again normal. An upper GI roentgeno- 
gram suggested a duodenal and a gastric ulcer. She was transfused 
with 6 units of blood. She was treated with an intensive regimen of 
antacid and was discharged. Twenty days later, hematemesis 
occurred again and she was transfused with 3 units of blood. 
Because of her third episode of bleeding in one month, she was 
operated on. 

At the initial operation, the surgeon noted a mass in the region 
of the right kidney, which was soft and adherent to the duodenum. 
The mass was not pulsatile and there was no thrill. The surgeon 
suspected a false renal artery aneurysm had eroded into the 
duodenum. He closed the patient and referred her that evening to 
the University of Minnesota Health Sciences Center, Minneapo- 
lis. 

When she arrived at the University of Minnesota she was not 
bleeding. The blood pressure was 110/80 mm Hg. A bruit was 
present in the right upper quadrant of the abdomen. A renal 
angiogram demonstrated a large aneurysm of the distal right 
renal artery in the region where the patch angioplasty had 
previously been performed (Figure). No communication with the 
gallbladder or intestinal tract was identified. 

She was operated on after the angiogram. After gaining control 
of the proximal right renal artery, the right upper quadrant was 
explored. She had a large false aneurysm of the distal right renal 
artery that extended superiorly underneath the gallbladder. There 
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was a l-cm communication between the aneurysm and gallbladder. 
There was also a 2-mm fistula between the gallbladder and 
duodenum. There were no stones in the gallbladder, but it was 
filled with a blood clot. The Daeron patch had completely lifted off 
the renal artery and was lying in the aneurysm. None of the silk 
sutures that had been used to suture the patch could be identified 
either in the patch or in the renal artery. The renal artery was 
ligated and a nephrectomy of the right kidney and choleeystecto- 
my were performed. The cystic duct was not patent. The duode- 
num was closed. The clot was removed from the aneurysm and the 
aneurysm cavity was drained with Penrose drains. The patient 
recovered without incident and was discharged. 


COMMENT 


Vascular-intestinal fistulas can occur spontaneously or 
can represent a complication of reconstructive surgery. 
Following aortoiliac procedures, the reported incidence of 
aortoenteric fistulas is approximately 1%.’ A 14% incidence 
of aortoenteric fistula occurred when silk sutures were 
used compared to a 1% incidence with Dacron sutures in the 
series of Donovan and Buckman.’ Fistulas occur, on the 
average, six months after the vascular procedure, but, as in 
this case, they can occur several years later. 

Vascular-intestinal fistulas can occur in any part of the 
GI tract. Fistulas have been reported to involve the 
esophagus, stomach,’ duodenum,^'^" jejunum, +9- 
ileum,'^* right and left side of the colon'^?* and appendix.'* 
Even a fistula into the ureter has been described." This 
report adds the gallbladder to the list of organs into which 
the fistulas may rupture. 

Most patients with a vascular-intestinal fistula do not 
have rapid exsanguination with the initial episode, 
although this may occur. More commonly, they have inter- 
mittent massive hemorrhages that cease abruptly as a 
false aneurysm or the fistula fills with clot. However, the 
bleeding always recurs and must be dealt with surgically. 
Death from exsanguination is inevitable if the fistula is 
not repaired.* Voyles and Moretz“ reported that in the 
case of primary aortoenteric fistulas 73% of the patients 
live six hours after the onset of bleeding and 46% live at 
least 24 hours after the onset of bleeding. Therefore, there 
is usually time for a diagnostic evaluation. Angiography 
has been the mainstay of diagnosis of vascular-enteric 
fistulas,” although diagnosis has been made by endoscopy'* 
and by upper GI roentgenogram." 

Eighty percent of homograft-associated fistulas occur in 
the body of the graft.' The fistula is frequently associated 
with aneurysmal dilation of the homograft. On the 
contrary, 75% of the prosthetic graft fistulas oceur at the 
proximal suture line.' Silk sutures have been implicated in 
the etiology of some prosthetic graft fistulas. The silk 
degenerates in body tissues, and the constant pounding of 
the arterial pulsations provides a further stress on the 
suture line. Infection of the suture line, usually occurring 
at the time of original graft insertion, is also thought to be 
an important etiologic factor.' The resulting disruption of 
the suture line can lead to a direct communication with the 
intestine. Alternatively, a false aneurysm can first form 
and it may lead to fistula formation. DeWeese and Fry" 
hypothesized a different mechanism. The intestinal wall 


Cholecystoduodenal Fistula—Howard et al 889 






TUM 

^h m x 
L 5 P " um A a . f 
yi ELS bg ti TAF F 
EPA! : pn => 4, + os Y ! 2^ ` 
" , TRES ~ TO. hire R^ T 4 27 
t E ` E US ed P^ C EN" JPLAEC TQ Fa 
~ pi f 


- eould be injured by the operative dissection. This injury 





a E 

H a as 
A " rod 
3 =, HL W 


af, 
3 
«-] 






d E: may make the intestine more porous to bacteria that could 
- lead to the suture line with eventual disruptions. 


~ patient described in this report. Disruption of the graft- 
.—. renal artery suture line may have been due to disintegra- 
— tion of the silk sutures with formation of a false aneurysm. 
— Cholelithiasis could have resulted in cholelithiasis causing 
= adhesions between the gallbladder and false aneurysm and 
.. the gallbladder and duodenum. The weakened wall of the 
- gallbladder could have broken down, leading to a commu- 
= nication between the false aneurysm and gallbladder and 
- . the gallbladder and duodenum. 
—. Several recommendations have been made to prevent 
E. vascular-enteric fistula: (1) construct a sound, tight, well- 
- approximated vascular-graft suture line’; (2) avoid injury 
L fi... to the intestine’; (3) avoid infection of the suture line”; 
- (4 use permanent sutures for the anastomosis'" (5) 
- interpose living tissues (retroperitoneal soft tissue, peri- 
P . toneum, omentum) or synthetic materials between a pros- 
- . thetie graft and an intestine'^'"''^' and (6) use improved 
= synthetic grafts.'^'^ 
~ . Treatment of aortoenterie fistulas with infection of the 
retroperitoneal space requires removal of the entire graft, 
= elosure of the enteric defect, and extracavitory bypass to 


- 


N P- 


= provide circulation to the lower extremities."^'^^ When 
—. the prosthetic graft is not infected, the whole graft may be 
.. replaced with the suture line made at a higher, healthier 
level of the aorta.'* Recently, Pinkerton’ resected the false 
aneurysm associated with an aortoduodenal fistula and 
inserted a new segment of Dacron graft between a higher 
aortie level and the old graft inferiorly. However, even in 
the absence of obvious infection, it is possible that the 
































— — because of its connection with the intestine. Therefore, it 
. may be wise, to remove prosthetic grafts even if there is no 
- obvious infection. 
_ Of the two previously described patients with renal 
- artery bypass graft-intestinal fistulas, one patient died of 
— a hemorrhage. The other patient had the graft removed. 
She was then left with the kidney receiving its supply of 
~ blood from the original stenotic renal artery. The patient 
described in this report was treated by ligation of the 
=~ proximal renal artery, nephrectomy, cholecystectomy, and 
closure of the duodenal fistula. We could undertake 
nephrectomy because the patient had a normal serum 
ES creatinine level and a normal left renal pyelogram was 
= seen on the arteriogram. If this patient had a solitary 
— kidney and it had to be repaired, it may have been easier to 
- . remove the kidney, flush it out with iced lactated Ringer's 
- . solution to cool it, and transplant it to the hypogastric 
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E plastic prosthesis could be contaminated with bacteria 
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artery and iliac vein. The hypogastric artery could be 


dissected down to its division so that the small branches of 


the hypogastric artery could be anastomosed directly to the 
renal artery branches. As an alternative procedure, the 
hypogastric artery could be removed and the branches of 
the hypogastric artery could be sutured to the renal artery 
branches ex vivo as described by Belzer et al." These ex 
vivo anastomoses can be performed with better control. 
The kidney could then be transplanted to the iliac artery 
and vein. This ex vivo procedure can be performed with or 
without division of the ureter. 


Dr R. J. Howard is a recipient of Research Career Development award No. 
2 K04-A100167 from the National Institute of Allergy and Infectious 
Diseases. . 
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High Intramuscular Anorectal Abscess 
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è Six percent of the anorectal abscesses drained last year at 
the Naval Regional Medical Center, Portsmouth, Va, were of the 


high intramuscular variety. High intramuscular perianal 


abscesses may be difficult to diagnose because of the lack of - 
external signs. It is important that a patient with unexplained anal 
pain be examined, under anesthesia if necessary. When a high 


intramuscular abscess is found, it is best drained into the anal 
canal rather than through a perianal skin incision. 
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. we treat about 100 patients each year for anorectal | 


abscess. Most patients have localized perianal pain and an 
obvious erythematous, fluetuant mass near the anal verge. 


High intramuscular anorectal abscess is an uncommon - 


variety of anorectal abscess. Because this type of abscess 
has no visible external component, patients with this 
problem may be difficult to diagnose. 

This article presents our recent experience ate this type 


of abscess, a review of the U'SDODRySIDIQEY, and a 


suggested form of surgical management. 


T SUBJECTS 


In the 12-month Std from January 1976 to dct 1977, 
there were 98 patients admitted for drainage of an anorectal 
abscess. In this group of patients we encountered six cases (6%) of 
the high intramuscular variety. The following two case reports are 
typical. 


" 
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REPORT OF CASES 


Case 1.—A 47-year-old woman was seen in the emergency room, 
complaining of low back pain and rectal pain on defecation. She 
denied previous anal disease. 

Initial physical examination gave normal findings, but was 
limited because of severe pain over the coccyx and on attempt at 
digital rectal examination. 

The patient was sent to the Orthopedic Clinic for roentgeno- 
grams of the lumbosacral spine and consultation. This failed to 


. show musculoskeletal pathology, and she was then referred to the 

General, Surgery Service. 

. hampered by the patient's discomfort and muscle spasm. Limited 

Mig! proctoscopy did, however, disclose purulent drainage from the 
. posterior aspect of the anal canal at 5 em. 


Digital rectal examination was 


She subsequently underwent examination under spinal anesthe- 
sia, at which time a large, discrete mass was easily palpated in the 


_ precoccygeal area. A small ellipse of anorectal wall was excised to 


unroof the abscess, which contained about 100 ml of pus. The 


patient's postoperative course was uneventful and she was 


discharged after five days. 
Case 2.—A 52-year-old man was admitted six weeks after 
esophagogastrectomy for adenocarcinoma of the stomach; he was 


undergoing radiotherapy at the time. He complained of nausea, 
vomiting, chills, and fever. 


The patient was a thin man with ; a temperature of 37.8°C. The 
abdomen was normal except for a healing abdominal wound. The 
rectal examination was reportedly within normal limits. On 


admission, WBC count was 15,700/cu mm, rising to 20,000/cu mm 
two days later. He had daily fevers to as high as 39.4?C. 


Repeated physical. examinations and roentgenograms of the 
chest and abdomen failed to demonstrate the source of his fever, 
and an anastomotic leak with intra-abdominal abscess was 
suspected. 

On the fourth hospital day, the patient mentioned some mild 
rectal pain on sitting. Digital examination at that time disclosed a 
fluctuant posterior anal canal mass. There was no perianal erythe- 
ma or external mass noted. 
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With the patient under anesthesia, a high intermuseular abscess 
located near the dentate line was drained by internal unroofing, 
excising an ellipse of rectal mucosa and internal sphincter. The 
leukocytosis and fever promptly resolved and his recovery was 
uneventful. 

COMMENT 


Most anorectal abscesses are thought to arise in the six 
to ten anal glands that empty into the anal canal at the 
dentate line. The infection begins in the plane between the 
internal (visceral) sphincter and the external (somatic) 
sphincter. From there, most infections progress caudally 
to form the common “low” variety of perianal abscess that 


= accounts for about 80% of anorectal suppuration. They are 


characterized by a local discrete mass near the anal verge 
containing only a few millimeters of pus, and generally do 
not cause fever, leukocytosis, or systemic toxicity. 


When the abscess extends superiorly between the inter- 


nal and external sphincters, it creates the high intramus- 


cular or pararectal abscess. This abscess was formerly yet - 
" This type accounts for 
5% to 15% of all anorectal abscesses."* These high intra- 


incorrectly labeled "submucous.' 


muscular alscesses cause no external erythema or mass 
a . and produce ill-defined pain on sitting or defecation. The 


. patient may or may not have fever and leukocytosis. | 
Digital rectal examination provides the hiegtingis when a 
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discrete, characteristically “sausage shaped” mass is felt. 
Frequently, because of severe discomfort about the 
buttock, examination under anesthesia may be necessary 
for complete evaluation. This, however, was not necessary 
in the two cases described here. i | 
Drainage of the low perianal abscess and the ischiorectal 
abscess is best accomplished by an elliptical incision 
through perianal skin over the area of maximum swelling 
or fluctuance. On the other hand, the high intramuscular 
abscess should be drained internally into the anorectal 
canal. A skin incision through the ischiorectal fossa to 
reach this abscess externally may create a suprasphincteric 


| fistula that can be very difficult to treat. 


. We prefer to "unroof" the high intramuscular abscess by 


| excising an ellipse of mucosa and internal sphincter muscle 


from within the anal canal. This incision may be extended 
downward to the perianal skin to assure good drainage. We 
employ a continuous suture of chromic gut cireumferential- 
ly about the drainage site to prevent premature closing of 


the incision and to assure hemostasis. A digital examina- 


tion should be done one week following surgery to prevent 


3s premature bridging of the mucosa over the wound. With 


this method of treatment we have. had rapid resolution of 


| symptoms. with rapid recovery and minimum discomfort to 
. the patient. | 
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* Since the bhroitédiiin of BCG intralesional immunotherapy 


for melanoma, severe complications, including death, have been 
reported after treatment in hypersensitized individuals. This is a 
case report of BCG dissemination with ulceration, skin necrosis, 
lymphadenitis, and abscess formation following the first intrale- 


sional injection of a minimal dose of BCG in a PPD-negative - 


patient. The case demonstrates that severe complications can 
occur in patients who are not hypersensitized, anergic, or 
debilitated. or who have been treated multiple times. This 


patient's. complication further suggests that migration of BCG 
after intralesional therapy may play a role in the regression of 


uninjected nodules seen in some patients. 
(Arch Surg us STRIS 1978) 


A liegt: liizolesiotal BCG deis cit is occasionally effec- 
tive in controlling recurrent cutaneous metastatic 


malignant melanoma, ^ there have been several reports of 


complications following repeated injection with BCG.*" 
Influenza-like symptoms have been reported in 64% of the 
patients, fever in 48%, and hepatic dysfunction in 24%. 
Severe ulceration has bagh seen in 44% of the intralesional 
injection sites and cellulitis in 18%. 

These reports have emphasized the hazard of diets 
courses of intralesional injection, and attributed the 
danger to hypersensitivity reactions following hyperim- 
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munization. Two reported deaths immediately following 


intralesional BCG injections? appeared to result from 
hypersensitivity reactions, and it has been stated’ that 


Systemic complications following BCG injection depend on 


the number of previous injections and on the dose of BCG. 


We have recently confirmed disseminated BCG infection 


in an immunologically intact PPD- -negative patient follow- 
ing her first and only intralesional injection with a mini- 
mal dose of BCG. We believe this patient’s course demon- 
strates that the nonhypersensitive patient is also at risk of 


serious complications following even the first intratumor 


injection of relatively small quantities of BCG. These 
findings also demonstrate a potential nonimmunologic 


mechanism for destruction of “distant” uninjected lesions 
in an extremity treated intralesionally with BCG. 


REPORT OF A CASE 


A bé-sénfcold woman, three years prior to admission, noticed a 
brown spot on the medial aspect of her left great toe. A biopsy 
specimen obtained at that time demonstrated melanoma and she 
underwent wide excision, skin graft, and superficial groin dissec- 
tion. The lymph node dissection was negative for tumor. Eighteen 
months postoperatively, she developed a local recurrence on the 


distal aspect of her great toe that was locally resected but again 


recurred, requiring an amputation of the left great toe. Within 
two months, she noticed six small, flat, brown metastatic lesions 
on the left leg and one just above the left knee. Four of the seven 
lesions were locally excised and shown to be recurrent melanoma, 
leading to her referral to the National Institutes of Health. 

On physical examination, the patient had three brown, flat 2- to 
3-mm lesions of the anterior calf over the tibia (Fig 1). The four 
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Fig 1.—Three satellite lesions prior to treatment. 
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Fig 2.—Ulceration at BCG injection sites and extension of erythe- 
ma up medial aspect of calf at 72 hours. 
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Fig 3.—Calf at one week, showing areas of necrosis and 
ulceration. 
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other biopsy sites were healing well. Liver, riu. and bone scans 


and scans with gallium citrate Ga 67, lung tomograms, blood 
chemistry studies, and other investigations showed no evidence of 
other metastatic disease. Skin testing disclosed that she was 
negative to intermediate-strength PPD (5 TU) but positive to 
streptokinase-streptodornase and mumps. She responded to dini- 
trochlorobenzene after appropriate sensitization. There was no 
history of prior BCG therapy or tuberculosis. 

Consideration was given to excising the three remaining lesions, 
but it was elected to attempt immunotherapy since the increasing 
tempo of her disease and the distribution of her cutaneous 
metastases suggested the presence of additional occult disease 
that might respond to a potentially systemie approach. According- 
ly, each of the three leg lesions were injected with 0.1 ml of 
Tice-strain BCG (10 live BCG organisms per lesion). Within six 
hours, she developed a fever of 40 *C, malaise, and swelling of the 
left leg. Mild erythema extended up the medial aspect of the leg 
and thigh and was especially apparent around the previous biopsy 


|. Sites 24 hours after injection. She was empirically treated with 


penicillin, with little improvement (Fig 2). 
By one week after injection it was apparent that a 15-em area of 
ulceration was developing, joining the three injection sites in the 


d pretibial area of the left leg (Fig 3). Culture of drainage from this 
.. area demonstrated acid-fast bacteria consistent with BCG. 
» - Diffuse and focal areas of erythema and induration extended to 
. the medial aspect of her upper thigh. A biopsy specimen of one of 
the more diserete areas in the uninjected thigh demonstrated 
zr early granulomatous reaction with giant cells. Evanescent similar 
- macules on the hands were noted. The PPD reaction converted to 
. positive. After four weeks of therapy with isoniazid and saline 


dressings to the leg, she was discharged with almost complete 


d - reepithelialization of the pretibial skin, which appeared hyper- 


trophic and somewhat nodular. No melanoma was seen on biopsy 


‘Specimens obtained after BCG injection. 


Four weeks following discharge (nine weeks following the 
original injections), a tender mass developed at the inferior 
margin of a well-healed groin dissection. On admission to the 


.. hospital, the patient was found to have a second mass, approxi- 


mately 4 em in diameter, in the left lower quadrant just superior to 


_ the midpoint of the inguinal ligament. Both masses were 
presumed to be enlarged lymph nodes. Needle aspiration of the 


superior mass demonstrated fluid with numerous acid-fast bacilli 
sensitive to iscniazid and ethambutol. No malignant cells were 


seen on cytology. Isoniazid was increased to 300 mg/day and 


ethambutol, 800 mg/day, was added. On this therapy the left 


= upper thigh lesion drained and reepithelialized. The left lower 


quadrant mass adjacent to the inguinal ligament became nonten- 


der and slowly resolved. Two years have now elapsed since the 
 intralesional therapy, and the patient remains clinically free of 


| melanoma. 


COMMENT 


BCG, a live, attenuated strain of Mycobacterium bovis, 


has been established as a form of intralesional immuno- 


therapy for melanoma.'?*'''* As the number of patients 
treated intralesionally with BCG has increased, the compli- 
cations that accompany such therapy have become more 
evident. The minor complications of fever, chills, and 
malaise occur in most cases of intralesional BCG therapy. 


_ Fever of 37.8 °C to 40 °C begins as early as four to six hours 


after injection and lasts one to two days, although occa- 


sionally it may persist or recur for several weeks. Our 
patient was febrile for 24 hours and had recurrence of her 
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iene one week later, es her BCG infection was Arigi 
ly progressing. Fever following BCG infection may be due 
to local toxins, BCG bacteremia, cellulitis from streptococ- 
cal or other organisms, or hypersensitivity reactions. 

It has been suggested that the severe complications of 
intralesional BCG therapy, such as hepatitis, hypersensi- 
tivity reactions, and death, are related to the number of 
previous injections, the degree of sensitization to BCG 


. (usually measured by PPD reactivity), and the total dose of 


BCG used.’ This hypersensitivity to BCG can occur because 
of previous exposure to BCG, M tuberculosis, or other 
mycobacteria. The patient described in this report had not 
received prior BCG therapy and had no history of tubercu- 
losis or contact with known tuberculous patients. The 
intermediate-strength PPD skin test she received has been 
demonstrated to be a reliable measure of hypersensitivity 
to tuberculosis in 99% of adults with the active disease and 
76% of adults who have a history of repeated contacts with 
an infected individual." 


This patient's severe initial reaction was, therefore, not - 
the apparent result of hypersensitization unless she is one — 
of the rare cases in which PPD skin testing fails to — 


correlate with previous sensitization or unless she had been 
unknowingly sensitized to an atypical Mycobacterium 
organism that does not cross-react with PPD, leaving her 
PPD negative.' Skin tests to atypical Mycobacterium were 
negative, but these were performed after chemotherapy 
with isoniazid was begun. In any event, PPD negativity 
does not preclude a severe reaction to BCG injection. 
Decreased host resistance has been proposed as a cause 
of BCG dissemination following vaccination with BCG." It 
has also been hypothesized that defects of cellular immuni- 
ty underlie BCG complications in cancer patients. Our 


. patient, however, was not debilitated or anergic as demon- 


strated by a positive skin test to mumps, streptokinase- 
streptodornase, and dinitrochlorobenzene. She also became 
sensitized to BCG as demonstrated by in vivo skin testing 
with PPD. In addition, in vitro testing with PPD stimula- 
tion of blastogenesis of lymphocytes demonstrated an 
increased level of stimulation following BCG therapy. 
Therefore, dissemination of BCG was not the result of 
debility or anergy in this case. 

The importance of the number of living organisms 
injected intralesionally is uncertain. Levy et al' have 
suggested that decreasing the dose of BCG may decrease 
the rate of nonspecific complications. In our experience 
with intralesional injections of approximately 2,000 cuta- 
neous melanoma nodules, this patient received one of the 
smallest total BCG doses and yet suffered the most 
vigorous local BCG reaction. 

During intralesional BCG treatment, the regression of 
uninjected nodules has been observed.’ It has been hypoth- 
esized that this regression demonstrates an immune reac- 
tion against the patient’s melanoma. However, such 
regressions have been reported only in the vicinity of 
nearby injected lesions. In our patient, biopsy of a distant 
reaction in the ipsilateral thigh disclosed a granulomatous 
reaction with giant cells consistent with the presence of 
BCG in the biopsied area. No gross or microscopic evidence 
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of melanoma was seen. Also, BCG i kahlame: were found i in 


the ipsilateral groin in the area of the deep inguinal nodes. 
This demonstrates that in humans, as previously demon- 


strated in animals, ^ BCG may lodge at a distance from the 


injection site by migrating within the lymphatics. The 
resulting granulomatous response may then kill melanoma 
cells. Thus, we believe that BCG organisms may migrate 
and destroy uninjected tumor nodules, without the patient 
becoming immune to melanoma. The possibility of migra- 
tion of BCG organisms from the intratumoral injection site 
should be considered in formulating hypotheses to explain 
regression of nodules apparently "untreated" with BCG. 
Finally, this case emphasizes the necessity for hospital- 
ization and observation for complications in patients 
receiving intralesional BCG therapy. Determination of 
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miina ee "E levels may id in "decreasing 
these complications. Special care should be taken in treat- 
ing debilitated anergic patients, although our case demon- 
strates that severe complications can occur in a healthy, 
unsensitized, immunoresponsive patient first encounter- 
ing intralesional BCG therapy. Consideration should be 
given to isoniazid therapy and, if necessary, ethambutol 
treatment for disseminated BCG infection. A mass that 
develops during BCG therapy in an area draining the 
injection sites should, in our opinion, be aspirated for 
acid-fast organisms before surgery is considered. If the 
aspirate is positive for acid-fast bacteria, the institution of 
antituberculous chemotherapy may obviate the need for 
further surgery and avoid possible dissemination of orga- 
nisms. 
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Editorial Comment 


The authors describe a patient with an “excessive” reaction to 
BCG injected intralesionally for the treatment of metastatic 


melanoma. The reactions to such injections result from the 


infectious nature of the organisms and the magnitude of the host's 
response. On the basis of the information presented, the authors 
believe that the excessive ulceration and metastatic infection in 
their patient probably did not oecur because of defective or 
excessive host response, but because the BCG was inordinately 
aggressive. Such aggressiveness may be explained by an unrecog- 
nized increase in either the quantity or virulence of the injected 
BCG. 

In metastatic melanoma patients treated with intralesional 
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BCG therapy, tumor regression generally occurs only at or near 
injection sites. It has been hypothesized that such regression 
derives from (1) an induction of an immune response to BCG 
antigens, which cross-react with melanoma antigens, and/or (2) 
the nonspecific activation of macrophages. Both reactions can be 
expected to be stronger if BCG organisms are disseminated in the 
lymphatic system. The apparent good clinical result in this case 
may point out the importance of producing a transient BCG 
bacteremia if BCG immunotherapy is to be effective. | 

i RALPH J. GRAFF, MD 

St Louis 
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Lipoma of the Colon 


Robert T. Gordon, MD, John M. Beal, MD 


* Lipoma, an uncommon tumor in the gastrointestinal tract, 
occurs most often in the colon. The majority are asymptomatic 
but may cause abdominal pain, obstruction, or bleeding. The 
diagnosis can be made roentgenographically but is usually not 
made until operation is performed. Small lipomas may be 
removed by colonoscopy or followed conservatively after biopsy 
via colonoscopy. The treatment for symptomatic or large lipomas 
is surgical excision. 

(Arch Surg 113:897-899, 1978) 


pus of the colon is the most common nonepithelial 
benign tumor of the colon but it remains an infre- 
quent clinical problem. Although certain clinical and roent- 
genographic features have been described as characteris- 
tie, a correct diagnosis of the condition is seldom made 
before an operation. Experiences with four patients with 
colonie lipomas have been reviewed and correlated with 
- reports from the literature. 


REPORT OF CASES 


Case 1.—A 51-year-old man had a history of intermittent rectal 
bleeding that began two months prior to admission. Medical 
history included a tonsillectomy. Otherwise, findings from history, 
physieal examination, hemogram, ECG, and automated biochemi- 
cal survey were within normal limits. Proctoscopy was unremark- 
able to 25 em. However, a barium enema examination showed a 
smooth, 3 x 5-em filling defect in the sigmoid colon (Figure). An 
intravenous pyelogram was within normal limits. The operation 
was performed on Dec 13, 1976, and a segmental resection of the 
sigmoid colon was performed. A pathological examination showed 
a benign submucosal lipoma of the colon. The patient was 
discharged ten days postoperatively. 

Case 2.—A 62-year-old woman with a history of anorexia and 
diarrhea for several months was admitted to the hospital for 
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evaluation of her condition on Nov 24, 1975. A radical mastectomy 
of the left breast had been performed for carcinoma of the breast 
seven years earlier, and cobalt 60 therapy had been administered 
after operation. Forty years before admission, a bleeding gastric 
ulcer had been treated by subtotal gastrectomy. Other operations 
included a vaginal hysterectomy and appendectomy. She was 
receiving thyroid extract, ferrous sulfate, and cyano cobalamin. 
The remainder of the history was noncontributory. 

Results of physical examination were normal, except for the 
surgical scars, the mastectomy of the left breast, and a grade 2/6 
holosystolie cardiac murmur, radiating to the lower left sternal 
border. Results of proctoscopic examination did not show any 
abnormality. Results of barium enema examination showed a 
lx 3-em mass in the proximal descending colon. The mass 
appeared to be smooth, rounded, and submucosal. An examination 
of the upper gastrointestinal (G-I) tract showed a functioning 
gastroduodenostomy anastomosis. Liver and bone scans were 
normal. A colonoscopy was performed, and a biopsy specimen was 
taken that showed a lipoma of the colon covered with normal 
colonie mucosa. The patient has been followed closely without 
subsequent problems. 

Case 3.—A 63-year-old woman with a history of chest pain, 
shortness of breath, and paroxysmal nocturnal dyspnea was 
admitted Oct 10, 1962. An appendectomy had been performed 34 
years prior to admission, and a hysterectomy, 20 years before 
admission. The remainder of the history was noncontributory. 
Medications included pentaerythritol tetranitrate (Peritrate) and 
digitoxin. Results of physical examination were normal, except for 
a grade 2/6 systolic murmur at the lower left sternal border. 
Results of the proctoscopy were within normal limits; however, a 
barium enema examination revealed a filling defect of the ascend- 
ing colon that measured 2 x 2-cm. An exploratory laparotomy was 
performed with colotomy and removal of a polyp. The histological 
diagnosis was submucosal lipoma. The patient was discharged 20 
days postoperatively. 

Case 4.—A 76-year-old man had a colon polyp that was discov- 
ered on a routine barium enema examination. He had a history of 
two previous myocardial infarctions ten years prior to admission. 
The patient also had chronic bronchitis. The remainder of the 
history was noncontributory. Results of the physical examination 
showed a grade 2/6 systolic ejection murmur and a grade 3/6 
diastolic decrescendo murmur at the left lower sternal border. The 
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Case 1. Barium enema (oblique view) demonstrates well-circum- 


scribed filling defect in sigmoid colon. 


remainder of the examination was unremarkable. A chest roent- 
genogram showed the heart to be increased in size. An ECG 
revealed an old posterior wall infarction. At the time of the 
laparotomy on Aug 13, 1964, a polyp was detected in the transverse 
colon. A colotomy was performed, and a submucosal lipoma that 
measured 4 x 7-cm was removed. The postoperative course was 
uneventful. 


COMMENT 


The incidence of colonic lipomas has not been established 
accurately. Lipoma is the most common nonepithelial 
benign tumor that occurs in the colon, although adenoma- 
tous polyps far outnumber lipomas in the colon. However, 
lipomas of the colon make up 65% of the lipomas of the GI 
tract.” The incidence of lipomas of the colon by routine 
autopsy examination of all cases has been reported to vary 
between 0.035% to 4.4%." Since the earliest review of this 
subject by Stetten' in 1909, in which 77 cases were 
discussed, Comfort’ in 1931, Pemberton and MeCormick* in 
1937, and D’Javid’ in 1960, reviewed a combined, additional 
498 cases of lipoma of the colon. Lipomas of the colon occur 
142 to two times more frequently in women than in men, 
although our series had an equal sex distribution. The most 
common age range is in the fifth or sixth decades of life. In 
10% of the cases, the lipomas are multiple. 

In the cases we have reported, two of the four patients 
had clinical signs or symptoms that could be attributed to 
the colonic lipoma. One patient (case 1) had rectal bleeding. 
The second patient (case 2) had diarrhea, but its relation- 
ship to the lipoma was uncertain. The two remaining 
patients were without symptoms referable to the GI 
tract. 

According to early reviews, the majority of colonic 
lipomas were considered to produce symptoms.** Derocque 
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and Derocque'' reported that 91% of the patients had 
symptoms, and Palazzo'' reported that 55% of the patients 
were symptomatic. Similar findings were reported by 
Long et al" and by Stout." However, analysis of other 
series questions the frequency with which symptomatic 
colonic lipomas are encountered. Most lipomas of the colon 
go unnoticed or are discovered at autopsy according to 
Weinberg and Feldman." 

Symptoms, when present, seem to be related to the size 
of the lipoma. Lipomas less than 2 cm in diameter rarely 
produce symptoms, whereas lipomas greater than 2 cm in 
diameter are more likely to be symptomatic. Fifty percent 
of the patients with lipomas 3 to 4 cm in diameter have 
symptoms, and if the lipoma is greater than 4 cm in 
diameter, 75% of the patients have symptoms. The most 
common symptoms are abdominal pain followed by change 
in bowel habits, bleeding, signs of obstruction, signs of 
intussusception, or, rarely, a palpable mass.*' Colicky 
abdominal pain has been reported with obstruction or 
intussusception. 

As illustrated by one of our patients (case 1), lipoma of 
the colon can oecur with rectal bleeding. Bleeding asso- 
ciated with lipomas of the colon appears to be secondary to 
uleeration of the colonic mucosa overlying the tumor. 
However, rectal bleeding has been reported with colonic 
lipomas where the mucosa was intact. In patients with 
lipomas of the colon, ulceration occurs in 10%, intussuscep- 
tion in 19%, and obstruction in 755.*'* Intussusception is 
associated with an increase in the colicky pain and is more 
likely to occur in pedunculated tumors. Lipoma is the most 
common benign tumor in the adult that causes intussuscep- 
tion of the colon. 

The majority (90%) of colon lipomas are submucosal in 
location. The remaining ones are subserosal in location and 
related to the appendices epiploicae. Lipomas are more 
frequent in the proximal portion of the colon than in the 
rectum. Nearly one third of the colonic lipomas have been 
reported in the cecum, and only 5% have been reported in 
the rectum. The remainder are distributed approximately 
equally throughout the remainder of the colon. Thus, the 
distribution of lipomas of the colon is the reverse of that of 
carcinomas of the colon.'*'* 

Radiographically, lipomas appear as smooth, intralumi- 
nal, extramucosal pedunculated or sessile masses. Because 
lipomas are radiolucent, more so than the surrounding 
water density tissues, the correct diagnosis can be made by 
water enemas with low-kilovoltage roentgenograms 
according to Margulis and Javonovich.?^ Lipomas are also 
very soft and, therefore, will change shape on barium 
enema examination, either during compression or evacua- 
tion. This characteristic is known as the "squeeze sign’’.’ 
Intact folds are often seen to extend across the filling 
defect from side to side. Adenomas, terminal cysts, dupli- 
cation cysts, myomas, and neurofibromas do not change 
shape in this manner. Despite these characteristies, the 
correct radiological diagnosis is seldom made. 

Oecasionally, the motor activity of the colon and the 
contraction of the muscularis deep to the tumor result in 
extrusion of the submucosal lipoma into the lumen of the 
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bowel.'* Accordingly, a barium enema examination should 
be performed prior to operation to make sure that the 
lipoma is still present.” 

The diagnosis of lipoma usually i is not made preopera- 
tively. These lesions are often confused with carcinoma 
and adenomas because of the age range of patients and the 
similarity in the. roentgenologic appearance. However, 
weight loss, cachexia, etc are rare in patients with lipomas 
of the colon. 

A colonoscopy with biopsy was used in one of the four 
patients deseribed (case 2). The remaining three patients 


described required surgical treatment. The preferred 


treatment of small lipomas of the colon is colonoscopy with 


biopsy or removal when possible. Operation is indicated- 


when one cannot distinguish between this lesion and 


carcinoma of the colon preoperatively, or because these 


lesions, when large, may cause intussusception of intesti- 
nal obstruction. At the time of operation, a small lipoma 


may be excised through a colotomy. However, large lipo- — 
mas may require a segmental resection of the colon, as in- 


case 1 in our present series.?*?? 
On gross Appearance, the lipoma appears yellowish: soft, 


round, and lobulated. Occasionally, necrosis, inflammation, 
cystic degeneration, or hemorrhage is present in the 
lipoma. Microscopically, adult fat cells with a fibrous 
stroma and occasional calcifications are seen.* ***: 
Lipomatosis infiltration or hypertrophy of the ileocecal 
valve has many of the characteristics of a lipoma of the 
cecum.” Lipomas of the colon are found in conjunction with 
Weber-Christian disease.’ Lipomas occur elsewhere in the 
GI tract. Lipomas are the third most common benign 
gastric tumors following adenomatous polyps and leiomyo- 
mas. In the stomach, bleeding, ulceration, and pyloric 
obstruction may occur. In the esophagus, they may produce 
dysphagia; and in the small intestine, bleeding or signs of 
obstruction may result. In decreasing order of frequency, 
lipomas occur in the colon, small intestine, stomach, and 


| esophagus.’ 
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_ Nonproprietary Name and disdeisdka of Drug 


Eee tetranitrate—Duotrate, Poulain: Pentritol, Peri- 
"To Petn. 
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Flail Chest Syndrome 
and Pulmonary Contusion 


Allan M. Parham, MD; Dabney R. Yarbrough III, MD; Joseph S. Redding, MD 


e Controlled mechanical ventilation has been the mainstay of 
treatment in the flail chest syndrome for more than 20 years. 
Retrospective studies have recently suggested that the tech- 
nique is unnecessary, and they infer that spontaneous ventilation 
or intermittent mandatory ventilation are equally effective. The 
common theme of these investigations is that mechanical venti- 
lation is required only to relieve hypoxemia associated with the 
underlying contusion. In two cases of flail chest, spontaneous 


_ respiratory efforts resulted in complete disruption of the fracture 
i sites and thus prolonged the duration of mechanical ventilation 
that was required. In severe cases of flail chest syndrome, there 
.. is still a need for controlled mechanical ventilation to splint the 
rib fractures in a position which facilitates union of the frag- 


ments. 
(Arch Surg 113:900-903, 1978) 


A T racheal cannulation and internal pneumatic stabiliza- 


tion by means of controlled mechanical ventilation 


(CMV) have been the mainstay of treating the flail chest 

_ syndrome since 1956.' Although many patients with a flail 

chest also sustain a severe pulmonary contusion, the two 
— conditions are not invariably associated. | 


Recent reports that intermittent mandatory ventilation 
(IMV) with positive end expiratory pressure (PEEP) was 
effective in treating patients with flail chest and pulmo- 
nary contusions,’ and that unventilated patients with flail 
chest had fewer complieations than those receiving 
mechanical ventilation** have led to the conclusion that 
CMV is not an important element in the treatment of the 
flail chest syndrome. The following cases are cited to 
demonstrate that flail chest and pulmonary contusion, 
although often associated, require different modes of 
treatment. 


REPORT OF CASES 


Case 1.—A 56-year-old man was healthy before sustaining 


multiple injuries in an automobile accident. He was alert on 


admission but amnesic for the time of the accident. His blood 
pressure was 86/48 mm Hg and he was cold and pale. There was 
massive trauma to the right hemithorax with fractures of the 
clavicle, first nine ribs, flail chest, and hemothorax. Fractures of 
the left femoral head and acetabulum, hematuria, and absent 
bowel sounds were noted. 
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From the Respiratory Care Service (Drs Parham and Redding), Depart- 
ment of Anesthesiology and Trauma Service (Dr Yarbrough), Department 


= — ef Surgery, Medical University of South Carolina, Charleston. 


. Reprint requests to Section on Respiratory Care, Medical University of 
South Carolina, Charleston, SC 29401 (Dr Parham). 


900 Arch Surg—Vol 113, July 1978 


Intravenous fluid resuscitation was started, a closed thoracosto- 
my tube was inserted, his trachea was intubated, and CMV was 
begun. An intravenous pyelogram, cystourethrogram, and ECG 
were normal. 

The fracture of the femur was reduced and the extremity was 
placed in traction. Hematuria persisted for several days. Serum 
creatinine increased to a peak level of 3.8 mg/dl on the eighth day 
after admission and then declined to 1.1 mg/dl. After an initial 
fluid resuscitation, mild hypertension in a range of 160/100 mm 
Hg developed in the patient and persisted throughout his 
course. | | | 

On admission the flail chest did not appear severe, but because 
of the nine rib fractures he was maintained on CMV. In addition to 
the fractures and hemothorax, the initial chest x-ray film showed — 
subeutaneous emphysema and an infiltrate in the right lung 
compatible with pulmonary contusion. On the day after admission, 


subpulmonic pneumothorax developed beneath the right lung, that — 


required insertion of a second chest tube for a small, continuous 
bronchopleural air leak. During the next two days, the pulmonary 
infiltrate became more dense and he required increasing oxygen 
concentrations and application of PEEP. On the fourth day, a 
Swan-Ganz catheter was inserted and the venous admixture was 
determined to be 32% while the patient required a fraction of 
inhaled oxygen (FIO,) of 0.8 and 15 em H,O PEEP. During the 
next few days, his chest x-ray films and shunt fractions improved. 
Tracheostomy was performed on the eighth dayfBy the tenth day, 
his condition had improved to the point that he required FIO, of 
0.4 and 10 em H,O PEEP to maintain Pao, above 90 mm Hg. A 
chest x-ray film at that time showed a minimal infiltrate and 
excellent apposition of the fractured rib ends (Fig 1). - 

When he was allowed to breathe spontaneously, minimal para- 
doxical respiration was noted and vital capacity was between 19 
and 25 ml/kg on repeated measurements. Controlled mechanical 
ventilation was discontinued and intermittent mandatory ventila- 
tion was started with a rate of 10 breaths/min and 10 cm H,0 
PEEP. The PEEP was withdrawn in stages over a 2-day period 
while the Pao, remained above 90 mm Hg on a FIO, of 0.4. Over a 
four-day period, the IMV rate was reduced from 10 to 6 breaths/ 
min while the Paco, remained less than 40 mm Hg. As the IMV 
rate was reduced, paradoxical inspiration became more apparent 
and the patient complained increasingly of pain. On the fourth day 
of IMV, flailing of the chest was pronounced and breath sounds 
were virtually absent on the right side. Although arterial blood 
gases remained adequate with a Pao, of 111 mm Hg, a Paco, of 30 
mm Hg, and a pH of 7.54, the patient was acutely dyspneic, 
tachypneic, and complained of severe chest pain. Vital capacity 
had decreased to 12 ml/kg. A chest x-ray film now showed 
complete displacement of the fractures with severe overriding of 
the fragments (Fig 2). Controlled mechanical ventilation was 
reinstituted with some improvement of rib alignment. The Pao,s 
remained greater than 90 mm Hg for the next two days. 
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On the evening of the 16th day, the patient required an increase 
in oxygen concentration to 50% to maintain Pao,s at greater than 
70 mm Hg, and a chest x-ray film showed eardiomegaly and 
pulmonary edema. Central venous pressure was elevated, a precor- 
dial frietion rub was heard, and the ECG showed ST segment and 
T wave elevation. Pericardiocentesis yielded 600 ml of sterile, 
straw-colored fluid. Thirty minutes later, while the patient was 
being suctioned, electromechanical dissociation developed with a 
complete absence of blood pressure. Cardiopulmonary resuscita- 
tion was unsuccessful, and the family refused autopsy. A postmor- 
tem chest x-ray film revealed cardiomegaly and no pneumotho- 
rax. 

CasE 2.—A healthy 24-year-old man was admitted shortly after 
involvement in an automobile accident. He had contusions and 
subcutaneous emphysema of the chest wall on the right side, with 
costochondral separations and fractures near the anterior axillary 
line of ribs 2 through 9 on the right. A moderate degree of 
paradoxical motion was visible on inspiration. His ECG showed ST 
segment and T wave changes, suggesting a cardiac contusion. 
Because of a closed head injury, he did not respond to command 
and he reacted semipurposefully to painful stimuli. He had also 
sustained a fracture of the left femur. | 

After a nasctracheal intubation, CMV was reinstituted with a 
FIO, of 0.4. Arterial blood showed a pH of 7.39, a Pco, of 29 mm 
Hg, and a Po. of 98 mm Hg. Computerized axial tomography 
showed evidence of cerebral contusion with possible cerebral 
edema. That evening his Pao, decreased, and the chest x-ray film 
showed haziness on the right side, suggesting pulmonary contu- 
sion. Positive end expiratory pressure was increased in increments 
up to 10 em H,O to maintain a Pao, greater than 90 mm Hg. 

The ECG changes resolved rapidly, and he was fully oriented 
and eooperative at the end of a week. Positive end expiratory 
pressure was gradually decreased and discontinued with a Pao, 83 
mm Hg.on a FIO, of 0.3. On spontaneous inspiration, slight flailing 
was noted, and vital capacity was 19 to 23 ml/kg on repeated 
measurements. Only a slight right basilar infiltrate showed on an 
x-ray film of the chest. Controlled mechanieal ventilation was 
discontinued on the tenth day after admission, and IMV was 
started with 8 breaths/min. After 30 minutes, the patient 
complained of sevére pain, and flailing obviously increased. Arte- 
rial blood gases were acceptable, but CMV was reinstituted 
because of the patient's discomfort and the obvious deterioration 
of his condition. A small amount of pleural fluid on the right side 
was seen on the chest x-ray film taken shortly afterward. 

A tracheostomy was performed the next morning. Considerable 
flailing was noted while he was breathing spontaneously, and his 
vital capacity had decreased to 10 ml/kg. A chest x-ray film taken 
after the tracheostomy showed what appeared to be. a very large 
pleural effusion (Fig 3). Thoracentesis yielded more than 1 liter of 
nonclotting, bloody fluid. It was postulated that motion of the rib 
ends at the fracture sites had ruptured intercostal vessels and 
resulted in the formation of a hemothorax. 

Another eight days of CMV were required before there was 
visible improvement in the flailing and the vital capacity 
increased to greater than 10 ml/kg. The total time of mechanical 
ventilation was 26 days. The tracheostomy was closed, and the 
patient eventually left the hospital in good condition. 


COMMENT 


The objective of treatment of flail chest has been to 
provide stability to the involved portion of the chest wall. 
Originally, the approach was external stabilization by such 
methods as strapping, sandbagging, or the application of 
towel clips and eounter-traction.* Internal stabilization of 
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the fractures with intramedullary pins has been the prac- 
tice at some institutions,’ but it is generally reserved now 
for refractory cases. The introduction of internal pneumat- 
ie stabilization by means of CMV has widely replaced these 
methods. Subsequent advances have included the addition 
of PEEP to improve oxygenation’ and the use of vital 
capacity measurements to determine when the patient can 
be weaned from CMV.'*" Recent studies have suggested 
that the use of IMV-PEEP instead of CMV was equally 
effective and reduced the necessary duration of ventilatory 
support, or that patients who did not receive ventilation 
therapy experienced fewer complications than those who 
did.** The inference of these reports is that mechanical 
inefficiency of the thoracic bellows is not a consideration in 
the management of patients with flail chest. 

These studies clearly demonstrate that (1) CMV has 
frequently been used unnecessarily in patients without 
evidence of either pulmonary contusion or a serious flail, 
and (2) the restoration of FRC with PEEP, the appropriate 
therapy for pulmonary contusion, and the relief of pain 
combined with good bronchial hygiene may make CMV 
unnecessary. However, they do not establish that the flail 
itself is an unsubstantial injury or that CMV is never 
required for stabilization. The cases we have presented 
clearly show that when vital capacity measurements and 
clinical observation indicate severe mechanical impairment 
of the chest, controlled ventilation is essential. The appar- 
ent failure of these investigators to recognize similar 
patients in their studies requires closer examination. 

Both Shackford et al‘ and Trinkle et al* agreed that a 
Pao, of less than 60 mm Hg on room air was evidence of 
severe pulmonary contusion and an indication for the 
initiation of mechanical ventilation. Neither author 


reported whether these more severe injuries showed | 


evidence of a coexistent flail, or if a flail made mechanical 
ventilation necessary after the contusion had resolved. If 
either of our patients had been included in their studies, 
the long duration of mechanical ventilation required would 
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Fig 1.—Chest roentgenogram taken day before intermittent 
mandatory ventilation (IMV) weaning shows minimal right lower 
lobe infiltrate and excellent apposition of fractured rib ends. 
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have been ascribed to the severity of the contusion. In fact, 
it was the flail itself that prevented weaning after the 
contusion had largely resolved. This failure to consider the 
possibility of coexistent injuries makes it difficult to 
justify their conclusion that ventilation is indicated only 
for severe contusion and that it should be discontinued as 
soon as hypoxemia has resolved. 

The difficulties of even a well-constructed retrospective 
study are shown by Cullen’s comparison of CMV with IMV- 
PEEP in the treatment of flail chest syndrome. Intermit- 
tent mandatory ventilation has been shown to be an 
effective method of ventilating and weaning patients with 
acute respiratory insufficiency," and PEEP has been 
effective in increasing functional residual capacity, 
decreasing pulmonary shunting, and in improving ventila- 
tion-perfusion ratios in patients with acute respiratory 
failure." It follows that these modalities would be effec- 
tive in treating pulmonary contusion, which is one form of 
the Adult Respiratory Distress Syndrome. When CMV 
(1970-1972) was compared to IMV-PEEP (1972-1974) in the 
treatment of patients with flail chest, the great majority of 
these patients had evidence of pulmonary contusion. The 
shorter period of ventilation required with IMV-PEEP is 
probably due to more effective treatment of pulmonary 
contusion with PEEP rather than the use of IMV. The 
PEEP-treated group required a 21% lower mean oxygen 
concentration (3776 vs 58%) than the group treated with 
CMY alone. This must reflect either a difference in the 
effectiveness of treatment or in the severity of the injuries 
being treated. Although IMV-PEEP was adequate treat- 
ment for the contusion, it did not stabilize the chest wall 
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Fig 3.—Chest roentgenogram taken 24 hours after trial of intermit- 
tent mandatory ventilation (IMV) shows a 1-liter hemothorax and 
displacement of fractures. 


since the patients were able to breathe spontaneously while 
connected to the ventilator. It was not documented that the 
degree of mechanical inefficiency was severe enough to 
require CMV, and it is doubtful that any of the patients in 
the IMV-PEEP group had the extent of massive trauma 
reported in our cases. 

Both cases reported here clearly demonstrate that in 
some patients with multiple rib fractures, the orthopedic 
problem is severe enough to justify internal pneumatic 
stabilization with CMV. Both experienced pulmonary 
contusions that cleared before PEEP was discontinued. 
Controlled mechanical ventilation was continued in each 
for ten days, and each had a vital capacity greater than 19 
ml/kg before it was discontinued. However, coincident 
with the transition to IMV, disruption of the fracture sites 
promptly developed in both cases that negated whatever 
healing had occurred and left the patients with a flail that 
was as severe or worse than it had been on admission. 

From these observations, we conclude that pulmonary 
contusion presents a problem in many patients with 
thoracic trauma that may be managed without resorting to 
CMV. However, CMV may be necessary in patients with 
severe impairment of the function of the thoracic bellows 
and should be continued long enough to allow fibrous union 
of the fracture sites. The flail itself is a form of acute 
restrictive lung disease. Although arterial blood gases are a 
sensitive indicator of parenchymal pulmonary disease such 
as pulmonary contusion, they are of little use in evaluating 
restrictive impairment since they become abnormal only 
after very severe disease leads to frank ventilatory failure. 
Vital capacity and inspiratory force measurements are 
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fractures may cause recurrence of the flail. There is no 


simple treatment formula which is applicable to all 
patients with flail chest syndrome. Optimal treatment will 
depend on the severity of both the contusion and the flail 
itself. 


References 


1. Avery EE, Morch ET, Benson DW: Critically crushed chests: A new 
method of treatment with continuous mechanical cmd rimi to 
32:291-311, 1956. | 

2. Cullen P, Modell JH, Kirby RR, et al: Treatment of flail chest: Use of 
intermittent mandatory ventilation and pont end expiratory pressure. 
Arch Surg 110:1099-1103, 1975. 

3. Trinkle JK, Richardson, JD, Friends JL, et al: Management of flail 
chest without mechanical ventilation. Ann Thorac Surg 19:355-363, 1975. 

4. Shackford SR, Smith DE, Zarins CK, et al: The management of flail 
chest: A comparison of ventilatory and nonventilatory treatment. Am 
J Surg 132:759, 1976. 

5. Strug LH, Glass B, Leon W, et al: Severe crushing injuries of the chest: 
A simple method of stabilization. J Thorac Cardiovase Surg 39:166-174, 
1960. 


6. LeRoux BT: Maintenance of chest wall stability. Thorax 19:397-405, 
1964. 


. ^. Cohen EA: Treatment of the flail iet by towel clip traction. Am - 


J Surg 90:517-521, 1955. 

8. Moore BP: Operative stabilization of nonpenetrating chest injuries. 
J Thorac Cardiovase Surg 70:619-627, 1975. 

9. Sladen A, Aldredge C, Albarran R: PEEP vs ZEEP in the treatment of 
flail chest injuries. Crit Care Med 1:187-191, 1973. 

10. Redding JS, Yakaitis RW: Predicting the need for ventilatory 
assistance. Md St Med J 19:53-57, 1970. 

11. Lewis F Jr, Thomas AN, Schlobohm RM: Control of respiratory 
therapy in flail chest. Ann Thorac Surg 20:170-176, 1975. 

12. Downs JB, Klein Jr EF, Desautels D, et al: Intermittent mandatory 
ventilation: a new approach to weaning patients from mechanical ventila- 
tors. Chest 64:331-335, 1973. 

13. Kumar A, Falke KJ, Geffin B, et al: Continuous positive-pressure 
ventilation in acute respiratory failure. N Engl J Med 280:1430-1436, 
1970. 

14. Asbaugh D, Petty T, Bigelow D, et al: Continuous positive pressure 
breathing (CPPB) in adult respiratory distress syndrome. J Thorac Cardio- 
vase Surg 57:31-41, 1969. 


Invited Editorial Comment 


.. The important message in this article rests in the last two 
sentences. The clinician must recognize the manifestations of a 
. variety of forms of chest injury and must apply. the appropriate 


therapy based on a knowledge of the involved pathophysiological 


conditions. Flail chest is a manifestation of several pathological 
. mechanisms. Disruption of the bony thorax alone will not cause 
. paradoxical chest wall motion. Only when there is generation of 


—. sufficient negative intrapleural pressure will the chest wall move 


inward. The extent of this paradoxical motion depends on the 
relative compliances of the flailed segment and the underlying 


— eontused lung. Normal adult respiration requires a decrease in 
— .. intrapleural pressure of only 3 or 4 cm H,O to generate a tidal 
. volume of 600 to 800 ml. A pressure drop of this magnitude is 
insufficient to cause flailing in most cases. Lung contusion may 


decrease lung compliance tremendously, and a tidal volume of 600 


ap —A ml may require a decrease in intrapleural pressure of greater than 


s 


= 15 em H,O, which is clearly sufficient to create paradoxical 


movement of an unstable chest wall. Initially, both patients 
reported by Parham et al showed only moderate paradoxical 
respiration, which subsequently became severe. It is likely that the 


- orthopedic injury initially was of little importance, but as the lung 
contusion became more established, the flail assumed major 


importance. Respiratory efforts, which were painful and ineffi- 


cient, further increased chest wall instability. It is possible that . 
either injury alone could be tolerated without intervention, but 
. when compounded, aggressive therapy was required. 


Treatment must accomplish two goals simultaneously, and the 


severity of the injury will determine whether a specific therapeu- 
. tie approach is appropriate or not. Conservative treatment of lung 
contusion, as outlined by Trimble, may be successful if the lung 
. injury is slight. However, when lung contusion is severe, positive 


airway pressure should be applied throughout the respiratory cycle 
to maintain functional residual capacity and to allow healing to 
occur. In many cases, application of continuous positive airway 
pressure will inerease lung compliance sufficiently to minimize the 
flail, making mechanical ventilation unnecessary. In other cases, 
lung compliance cannot be increased sufficiently and mechanical 
ventilation or operative stabilization may be required. Most 
patients require only short-term therapy for lung contusion and, 
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therefore, only short-term mechanical ventilation. Thus, the oper- 
ative approach would seem to be excessive in such cases. However, 
when the flail appears to be responsible for a long-term inability 
to support spontaneous respiration, when mechanieal ventilation 
should be avoided for other reasons, or when permanent chest wall 
deformity might otherwise result, open reduction and internal 
fixation may play a role. 

The preceding discussion indicates that mechanical ventilation, 
when indicated, should be provided to minimize spontaneous 
respiratory efforts. If so, then what role should IMV play in 


therapy of flail chest? In contrast to conventional ventilators, | 


IMV-equipped machines should allow unrestricted spontaneous AB 


respiratory efforts to occur between mechanical respirations. 
There are several advantages to this ventilatory mode. “Fighting 
the ventilator,” which might cause severe pain and rib-fracture 
displacement, can be avoided. Similarly, use of mechanical hyper- 


ventilation, sedation, and muscle relaxants (adjuvants commonly- 


recommended to control ventilation) can be avoided. When 
mechanical ventilation is indicated to support respiration of 
patients with flail chest, it probably should be provided at a rate 
and a tidal volume that will provide nearly 100% of the patient’s 


required alveolar minute ventilation to prevent substantial respi- — 


ratory efforts from occurring. When mechanical ventilation is no 
longer required, weaning time should be minimized. Both patients 
reported by Parham et al appeared able to breathe spontaneously 
without difficulty. Yet, when attached to a mechanical ventilator 


modified to provide IMV, the chest wall began to flail. It appears - 


that the resistance to spontaneous respiration may have been 
excessive. If so, the circuitry, not the methodology, should be 
criticized. 

This article serves to remind the clinician charged with respon- 
sibility for treating patients with chest injury that there are 
several available modes of therapy. We should be familiar with all 
of these approaches and should be willing to apply the appropriate 
therapy when indicated. To treat all patients in a routine manner 
will probably result in excessive intervention in some cases and in 
inadequate therapy in others. | 
] JOHN B. Downs, MD 
Gainesville, Fla 
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Calendar of Events 


September 


European-American Symposium on Venous 
Diseases, Zurich, Switzerland, Sept 4-8. Con- 
tact: Miss Vivian Delaney, Group Sales Depart- 
ment, American Express Co, 65 Broadway, 
New York, NY 10006. 

European Association for Maxillofacial Sur- 
gery Fourth Congress, G. Cini Foundation, St 
Giorgio Maggiore Island, Venice, Italy, Sept 
25-30. Contact: Maxillofacial Surgery & Sto- 
matology Dept, S. Bortolo Regional Hospital, 
36100 Vicenza, Italy. 


October 


Clinical Orthopedic Society, Detroit, Oct 4-6. 
Sec-Treas: E. W. Johnson, Jr, MD, 200 First St, 
Rochester, MN 55901. 

Fifth International Congress of International 
Microsurgical Society, Beethoven-Hall, Bonn 
Germany, Oct 4-7. Congress Secretariat: Dr A. 
Holst, Chirugische Universitatsklinik, 5300 
Bonn-Venusberg, Germany. 

American Urological Association, Oct 15-18, 
White Sulphur Springs, WVa. Contact: AUA, 
55 N Maple Ave, PO Box 643, Ridgewood, NJ 
07451. 

Congress of Neurological Surgeons Annual 
Meeting, Oct 16-20, Washington, DC. Contact: 
D. L. Kelly, MD, Bowman Gray School of 
Medicine, Winston-Salem, NC 27103. 

American College of Surgeons Clinical Con- 
gress, San Francisco, Oct 16-20. Contact: 
Edwin W. Gerish, MD, ACS Office, 55 E Erie St, 
Chicago, IL 60611. 

American Society of Anesthesiologists Annual 
Meeting, Chicago, Oct 21-25. Contact: F. W. 
Connell, Admin Asst, ASA, 515 Busse Hwy, 
Park Ridge, IL 60068. 
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American College of Chest Physicians Annual 
Meeting, Washington, DC, Oct 28-Nov 1. 
Contact: ACCP, PO Box 93725, Chicago, IL 
60670. 


November 


Southern Thoracic Surgical Association, Marco 
Beach Hotel, Marco Island, Fla, Nov 2-4. Sec: 
J. Kent Trinkle, MD, 7703 Floyd Curl Dr, San 
Antonio, TX 78229. 

American Society of Plastic and Reconstructive 
Surgeons, Diplomat Hotel, Hollywood, Fla, 
Nov 5-10. 

Western Surgical Association, Phoenix, Nov 12- 
15. Sec: Paul E. Hodgson, MD, University of 
Nebraska Medical Center, Omaha, NE 68105. 

Association for Academic Surgery, Bond Court 
Hotel, Cleveland, Nov 12-15. Sec-Treas: E. M. 
Copeland Ill, MD, University of Texas Medical 
School, Houston, TX 77030. 


December 


Southern Surgical Association, The Homestead, 
Hot Springs, Va, Dec 4-6. Limited to members 
and invited guests. 

American Medical Association Winter Scientific 
Meeting, Las Vegas, Dec 7-10. 


1979 


January 


Southern California Chapter, American College 
of Surgeons, Marriott Hotel, Newport Beach, 
Calif, Jan 19-21. Sec Leon Morgenstern, MD, 
8700 Beverly Blvd, Los Angeles, CA 90048. 


April 


American College of Surgeons Spring Meeting, 
Denver, April 2-5. Contact: E. W. Gerish, MD, 
ACS office, 55 E Erie St, Chicago, IL 60611. 

American Society for Artificial Internal Organs, 
New York Hilton, New York, April 19-21. Exec 
Dir: Ms K. K. Burke, PO Box 777, Boca Raton, 
FL 33432. 

American Surgical Association, White Sulphur 
Springs, WVa, April 25-27. Sec: J. V. Maloney, 
MD, UCLA School of Medicine, Los Angeles, 
CA 90024. 

American Association of Plastic Surgeons, The 
Breakers, Palm Beach, Fla, April 29-May 2. 
Contact: M. S. Turkiewicz, MD, 25 Prescott St 
NE, Atlanta, GA 30308. 

American Association for Thoracic Surgery, 
Boston, April 30-May 2. Exec Sec: W. T. 
Maloney, 6 Beacon St, Boston, MA 02108. 


May 


Society for Surgery of the Alimentary Tract, New 
Orleans, May 22-23. Sec: Larry C. Carey, MD, 
Ohio State University, 410 W 10th Ave, Colum- 
bus, OH 43210. 


June 


Society for Vascular Surgery, Opryland Hotel, 
Nashville, Tenn, June 28-29. 

International Cardiovascular Society, Opryland 
Hotel, Nashville, Tenn, June 29-30. Sec: 
William Fry, MD, 5323 Harry Hines Blvd, 
Dallas, TX 75235. 
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Correspondence and Brief Communications 


Pride and Prejudice 


To the Editor.—I enjoyed reading Dr 
Richard Warren's editorial, entitled 
"Power and Prejudice," in the Janu- 
ary 1978 issue of the ARCHIVES (113:13- 
14, 1978). Having benefited from his 
attitude, I am deeply appreciative of 
his insight and sympathy. Unfortu- 
nately, these qualities have not been 
shared by many other editors and 
reviewers, especially during the re- 
cent past. 

Objective critieism and helpful sug- 
gestions should be weleomed by all 
writers. However, too many reviewers 
submit criticisms that betray a lack of 
familiarity with the subject matter. 
Too frequently they indulge in misin- 
terpretations indicative of prejudice 
or inability or disinclination to proper- 
ly interpret the written word. Indeed, 
one often receives the impression that 
criticisms are inappropriately harsh 
and designed to assure rejection rath- 
er than to salvage what is merito- 
rious. 

Obviously, everything that is sub- 
mitted for publication is not worth 
publishing. However, capacity for 
publication is much more limited than 
required to fulfill our needs, even 
after eliminating inferior manu- 
scripts. Furthermore, editorial policy 
is influenced by reader acceptance, 
which may preclude publication of 
unpopular but important articles. As a 
result, vehicles for communicating 
scientific and basic medical observa- 
tions may not be available to many 
investigators. 

There appears to be a solution. Elec- 
tronic memory banks offer an almost 
unlimited capacity for storage of data. 
With proper organization of such 
facilities, investigators could record 
their observations in plain Anglo- 
Saxon devoid of redundant historical 
or philosophical notations. When 
cross-indexed, this information could 
be retrieved as needed. Publication 
time would be reduced. Moreover, 
under these cireumstances editors 
would be under little pressure to reject 
articles because of lack of space, 
personal prejudice, or questionable 
literary style. 

Davip V. PECORA, MD 
Wilmington, Del 
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Previous Appendectomy Does Not 
Predispose to Right-Sided Ectopic 
Pregnancies 


A 20-year review of ectopic preg- 
nancies at the Naval Regional Medical 
Center at Portsmouth, Va, yielded 556 
cases between 1956 and 1976. One 
hundred nine patients (19.6%) had 
undergone a previous appendectomy. 
In this group, there were 48 (44%) 
right-sided ectopic pregnancies and 61 
(56%) left-sided ectopic pregnancies. 

Partial tubal occlusion retarding the 
passage of the fertilized ovum is one 
mechanism postulated for tubal preg- 
nancies.'? It seems reasonable, there- 
fore, that women with prior appendec- 
tomies might be at increased risk for 
right-sided tubal pregnancies second- 
ary to penitubular adhesions. Almost 
20% of the patients in this series had a 
previous appendectomy. These 109 
patients demonstrated no predilection 
for right-sided ectopic gestations. In 
fact, 5676 of these patients had left- 
sided ectopic pregnancies. We there- 
fore conclude that a previous appen- 
dectomy does not predispose to right- 
sided ectopic pregnancies. 

Lr Compr A. D. CROMARTIE, MC, 
USNR 

Compr P. J. Kovatcik, MC, USNR 

Portsmouth, Va 


1. Novak ER, Woodruff JD (eds): Novak's 
Gynecologic and Obstetric Pathology. Philadel- 
phia, WB Saunders Co, 1967, p 435. 

2. Woodruff JD, Pauerstein CJ: The Fallopian 
Tube, Baltimore, Williams & Wilkins Co, 1969, 
p 183. 


Inguinal Herniorrhaphy 
Under Local Anesthesia 


To the Editor.—The article by Chang 
and Farha on inguinal herniorrhaphy 
under local anesthesia (Arch Surg 
112:1069-1071, 1977) presents needed 
and convincing evidence in favor of 
this approach, but neglects what in my 
experience has proved to be its most 
impressive by-product—the financial 
savings realized. A recent analysis of 
a personal series of 140 groin hernia 
repairs done under local anesthesia in 
a manner comparable to Chang and 
Farha's shows age ranges from 14 to 
94 years, maximum postoperative stay 
of six days and minimum stay of 30 
minutes, and three minor complica- 


tions that did not delay discharge. 
Like Chang and Farha, my colleagues 
and I have had no pulmonary or urina- 
ry tract complications and have had 
100% patient acceptance. Even the 
two of our own recurrences of which 
we are aware were repaired under 
local anesthesia at the patient's 
request. Ten repairs have been done 
on physicians, four of whom were 
surgeons. 

Although this series extends over 14 
years, the cost analysis, to be of 
current worth, must be restricted to 
today's prices. During 1976 and the 
first quarter of 1977, the average 
hospital stay for inguinal hernia 
repair done under general anesthesia 
in the main hospital operating suite 
was 4.5 days, and the average total 
cost to the patient (excluding surgeon 
and assistant fees) was $1,144.08. For 
comparable surgery done in our outpa- 
tient surgical facility, the average 
postoperative stay was 2.2 hours, and 
the average total stay from admission 
through surgery and postoperative 
observation was 3.9 hours. The cost to 
the patient averaged $228.20, the 
lowest charge being $174 and the 
highest $330. 

Repair under local anesthesia in our 
experience results in an 80% reduction 
in cost to the patient, carries no 
significant morbidity and no mortali- 
ty, permits intraoperative testing of 
the repair, and has had 100% patient 
acceptance—a hard combination to 
beat! 

RoBERT C. Cor, MD 
Seattle 


A New Method of Gastric Drainage 
Following Truncal Vagotomy 


It is generally believed that some of 
the unpleasant sequelae of truncal 
vagotomy (TV) and pyloroplasty are 
caused not by nerve section but 
instead are related in some way to 
irreparable destruction of the bidirec- 
tionally competent pyloric ring. 

Experience of the earlier vagoto- 
mists was that an accompanying 
drainage operation was necessary to 
avoid gastric stasis. Further scrutiny 
of these earlier publications, however, 
shows that although symptoms of 
stasis occur, they are by no means 
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universal, and according to Glenn! 
“diminish within a period of 6-10 
weeks." Slaney et al? went as far as 
claiming that in their series of 74 TVs 
without a drainage operation "in no 
case did serious gastric stasis arise." 
It therefore appears that after TV 
alone, gastric retention never devel- 
ops in many patients, and in the 
majority in whom it does, such stasis 
improves with time and does not 
constitute a long-term problem. It 
seemed to us that if patients could be 
tided over the early period, return of 
gastric muscle activity could be 
expected to cope with the normal gas- 
tric outlet resistance. 

A method of accomplishing this is to 
forcibly dilate the pylorus (using 
Hegar dilators passed through a small 
antral gastrotomy incision) thus pro- 
ducing reduced outflow resistance 
through which the vagotomized stom- 
ach can empty in the early postopera- 
tive period. With the passage of time, 
recovery of pyloric muscle activity 
should accompany the return of gas- 
tric motility, thus leading to a more 
normal pattern of gastric emptying. 
Such an operation (TV - stretch) is at 
present being compared prospectively 
with TV+pyloroplasty. A sympto- 
matic evaluation of each operation is 
being accompanied by objective as- 
sessment of the gastric emptying of 
radioactively labeled solid and liquid 
meals both preoperatively and post- 
operatively. 

Results in the 20 cases so far studied 
show that a TV+stretch operation 
does not result in either early or late 
(up to 18 months) gastric stasis, and 
furthermore, "precipitate emptying" 
was noted only in cases of TV + pylor- 
oplasty. This latter phenomenon re- 
quires further examination, but at 
present it would appear that 
TV +stretch may well be a far more 
rational and complication-free proce- 
dure than those currently used. 

NEIL LONGRIGG, MB, CHB, 
MD, FRCS 

ROBERT PRINGLE, CHM, FRCS 

Dundee, Scotland 


1. Glenn F: Present status of surgical treat- 
ment of peptic ulcer. JAMA 145:790-794, 1951. 

2. Slaney G, Beran PG, Brook BN: Vagotomy 
for chronic peptic ulcer. Lancet 2:221-224, 1956. 


Perforation of the Colon Due to 


Clay Ball 


To the Editor.—A 40-year-old woman 
had acute onset of abdominal pain. 
The physical examination was consis- 
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tent with generalized peritonitis. 


Chest roentgenogram showed sub- 
diaphragmatic air; abdominal x-ray 
films showed radiopaque material in 
the bowel and two radiopaque masses 
in the pelvis. Findings on exploratory 
laparotomy included free feces, gravel 
and grass blades in the peritoneal and 
pelvic cavity, plus two rounded masses 
of clay containing grass blades and 
gravel. The largest mass measured 6 
cm in diameter. There was a 5-cm 
perforation of the left colon that was 
exteriorized as loop colostomy. The 
abdomen was closed with one layer of 
monofilament wire after irrigation 
and drainage were completed. 

After a tormentous postoperative 
course, complicated with sepsis and 
wound abscesses requiring two weeks 
of intensive supportive treatment, the 
patient’s condition started to improve. 
Her abdominal wound healed subse- 
quently. Eight weeks after the initial 
procedure, the colostomy was closed, 
and patient was discharged with satis- 
factory recovery. 

Comment.—Although initially de- 
scribed by Berry’ in 1894, stercora- 
ceous perforation’ of the colon contin- 
ues to be a rare entity that carries 
high mortality. Death is usually due to 
sepsis, peripheral vascular collapse, 
and metabolic acidosis, secondary to 
generalized peritonitis. This common- 
ly occurs in elderly, invalided, or 
mentally unbalanced patients; our 
patient was younger and mentally 
sound. The habit of eating clay was an 
old family custom; they collected clay 
that contained gravel and grass from 
the hills and baked it, then ate it as 
snack with soft drinks. She was doing 
this since she was 5 years old. The 
treatment of this often lethal condi- 
tion is prompt exploratory laparotomy 
with exteriorization of the perforated 
segment when feasible and proper 
drainage. Intensive supportive thera- 
py is essential. 

JOSE E. SANCHEZ -A., MD 
Wise, Va 


l Berry J: Dilatation and rupture of the 
sigmoid flexure. Br Med J 1:301, 1894. 

2. Bauer JJ, Weiss M, Dreiling DA: Stercora- 
ceous perforation of the colon. Surg Clin North 
Am 52:1047-1053, 1972. 


In Vitro Activity of Sulfadiazine 
Compounds of Zinc and Silver 


To the Editor.—The validity of in vitro 
evaluation of the sensitivity of micro- 
organisms to sulfonamide compounds 
has long been questioned because of 
the minimal inoculum and minimal 


media that must be used and because 
of bacteriostatic nature of the drug. 
Recently, sulfadiazine compounds of 
zinc and silver have been reported to 
be effective topical therapeutic agents 
for Pseudomonas infection of burns.'? 
Further, it has been indicated’ that 
the growth of P aeruginosa was inhib- 
ited by as low a concentration as 0.05 
uM of sulfadiazine silver and 0.025 uM 
of sulfadiazine zinc per millimeter of 
nutrient broth. On the other hand, the 
concentration of the drug inhibitory 
for Klebsiella, Escherichia coli, and 
Staphylococcus were 0.025, 0.25 and 
0.05 uM/ml of nutrient broth, respec- 
tively. 

The marked activity reported of 
these compounds prompted us to 
study the in vitro sensitivity of a 
variety of organisms to sulfadiazine 
silver and sulfadiazine zinc in stan- 
dard nutrient broth according to the 
technique of Fox et al. Fifty strains 
of P aeruginosa, and 15 strains each 
of Klebsiella, E coli, and S aureus 
isolated from burns and wound infec- 
tions were investigated. Sulfadiazine 
zine did not inhibit the growth of any 
of these organisms even at 500 ug/ml. 
Sulfadiazine silver, on the other hand, 
was active in the 20 to 40-ug/ml range 
for different organisms. Two strains 
of P aeruginosa were remarkably 
sensitive to this drug, with no visible 
growth even at 5 ug/ml. | 

The in vivo efficacy of sulfadiazine 
zinc noted in animal experiments 
might perhaps be attributable to zine 
ions, which are required for wound 
healing and are toxic to microorga- 
nisms. In fact, when zinc was added to 
the in vitro test system in the form of 
ZnSO, 400 ug/ml of this metal 
brought about a total inhibition of 
most of the strains of P aeruginosa. 
In view of the role played by zinc in 
wound healing and its toxicity to 
microorganisms, sulfadiazine zinc is 
perhaps more suitable for topical 
application in burns as compared with 
sulfadiazine silver, since the silver 
ions not only do not participate in 
wound healing but may even be toxic 
to the host tissue. 

C. N. NAGESHA 
I. KARUNA SAGAR 
Mangalore, India 


1. Fox CL: Silver sulfadiazine: A new topical 
therapy for Pseudomonas in burns. Arch Surg 
96:184-188, 1968. | | 

2. Fox CL Jr, Modak SM, Stanford JW: Zinc 
sulfadiazine for topical therapy of Pseudomonas 
infection in burns. Surg Gynecol Obstet 142:558- 
559, 1976. 
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Malpractice: A Trial Lawyer's Advice for Physi- 
cians, by Walter G. Alton, Jr, $9.95, 230 pp, 
Boston, Little Brown & Co, 1977. 


Alton's book is quite entertainingly 
written and includes many very inter- 
esting cases from his own practice. 
His discussions of such practical mat- 
ters as medical records are excellent. 
His chapters on the preliminary steps 
in and the trial of a malpractice case 
are extremely clear and well worth the 
price of the book for any physician 
who wants to know quite simply, 
"What happens if I get sued?" Over- 
simplification of the legal principles 
and concepts behind the "what hap- 
pens" is, however, the book's down- 
fall. 

In the first place, Alton is a New 
York lawyer discussing New York 
law. When the jurisprudence in that 
state confliets with the rules in some 
or all of the other states, he does not 
mention it. In fact, in the preface, he 
. says there may be "minor variations" 
_ in the law of other states but they are 
“inconsequential” to the basic under- 
standing he seeks to impart. Some 
. variations are anything but minor. 
Second, there are less than 15 deci- 
- sions cited in the entire book; they are 
all from New York, and there are no 
references anywhere to any legal or 


.. medical journal articles or a bibliogra- 


phy to which the reader may be 


. referred for a more exhaustive discus- 


Sion of the issues. Third, in many 
instances, Alton's oversimplifications 
and generalizations may be positively 
misleading to a reader unsophisti- 
cated in this area of law. 

To cite what seems to be the most 
glaring oversimplification in the book, 
Alton's discussion of the theory 
behind the informed consent doctrine 
begins on p 103 and ends on the top of 
p 106. Informed consent is without 
question the most complicated prob- 
lem in legal medicine today, but one 
would never guess it from Alton's 
discussion. For example, he does not 
mention that in some states the suffi- 
ciency of information given to allow a 
patient to give an informed consent is 
judged by what the "reasonably 
prudent physician" would tell the 
patient. In an increasing number of 
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jurisdietions, however, courts have 
followed the ruling of the District of 
Columbia court in Canterbury vs 
Spence and have held that the physi- 
cian’s disclosures must be judged by 
what the “reasonably prudent pa- 
tient" would want to know. These two 
rules create enormous practical differ- 
ences. The informed consent doctrine 
also requires disclosure to the patient 
of "reasonable alternatives" to the 
proposed intervention. What strikes 
courts as reasonable alternatives in 
various situations has generated quite 
a lot of litigation in many jurisdic- 
tions. Alton mentions the existence of 
none of these problems, much less 
does he provide an adequate discus- 
sion of them. There have probably 
been several hundred reported con- 
sent cases in the past three or four 
years. Alton cites two, both from New 


York, and the New York statute, that 


is quite different from any other in 
the country and by no means can be 
assumed to be the rule anywhere 
else. 

To cite another example of gross 
oversimplification, on pp 82 and 83, 
Alton discusses liability for foreign 
objects left in surgical patients. No 
reference at all is made to the old 
"eaptain of the ship" doctrine that 
still prevails in many and possibly 
most jurisdictions. Under this rule, 
the surgeon is legally and exclusively 
responsible for everyone and every- 
thing that happens during surgery 
except actions of a qualified physi- 
cian-anesthesiologist, who is the cap- 
tain of his own ship. Nurses employed 
by the hospital are considered the 
surgeon's "borrowed servants." Alton 
says, assuming that it is hospital poli- 
cy to have a circulating nurse count 
sponges, "If it turns out that a sponge 
was left behind, the hospital will be 
responsible for the negligence of the 
nurse who counted incorrectly." He 
neglects to mention that in almost all 
states in which the captain-of-the-ship 
rule is no longer accepted, courts 
impose joint liability on both the 
surgeon and the hospital (see for 
example, recent decisions in Tennes- 
see, Louisiana, and the Distriet of 
Columbia). 


There are other examples of similar 


omissions and  oversimplifications 
throughout. There are also some 
inconsistencies as the result of such 
superficiality. In the chapter on 
informed consent, Alton acknowl- 
edges that the patient has the right to 
choose among alternative therapies 
(without explaining what the courts 
say “an alternative” is). A bit further 
on in the text, he says that the patient 
or his family cannot in effect dictate 
the treatment. Both statements are 
true and adequate discussion would 
have resolved the apparent conflict. 
This reviewer’s response to the major 
portion of Alton’s work was “Yes, 
but....” The book may, in summary 
be extremely useful to a physician 
who has been sued and who wants to 
know what to expect. Alton’s hints on 
avoiding liability are also cogent. For 
example, he advises physicians with 
patients in teaching hospitals never to 
initial a house officer’s chart entries 
without reading them. The readers of 
this review know better than I if they 
need to read a book to know that. His 
discussion of legal concepts and prin- 
ciples, however, is so oversimplified 
that the book’s use is highly question- 
able, particularly for physicians who 
practice outside New York. 

ANGELA R. HOLDER, LLM 

Department of Pediatrics (Law) 

Yale University School of Medicine- 

Yale-New Haven Hospital 
New Haven, CT 06510 


Septic Shock in Obstetrics And Gynecology, by 
Denis Cavanagh MD, Papineni S. Rao, MD, and 
Manuel R. Comas, MD, 135 pp, Philadelphia, WB 
Saunders Co, 1977. 


Major Problems in Obstetrics and ` 


Gynecology is a series of monographs, 
edited by Emanuel A. Friedman, MD, 
and published by the WB Saunders 
Co, designed to explore in-depth 
specific problems in these related 
disciplines, and to offer reviews of the 
most complete and up-to-date infor- 
mation available on topics in the study 
of human reproduction and of the 
female reproductive system. 

Volume 2 in the series is Septic 
Shock in Obstetrics and Gynecology, 
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by Drs Cavanagh, Rao, and Comas. 
These investigators wrote this mono- 
graph while members of the Depart- 
ment of Obstetrics and Gynecology, St 
Louis University School of Medicine. 
The monograph summarizes the re- 
sults of a long-standing research 
interest and clinical effort in this 
area. | 

Although the frequency of septic 
shock in obstetrics and gynecology has 
diminished over the past several 
years, Gram-negative sepsis continues 
to be a very serious problem for the 
practicing obstetrician-gynecologist. 
Unless this condition is recognized 
early and managed aggressively and 
competently, patients in whom endo- 
toxic shock develops frequently die. 
The. condition arises suddenly and 
runs a rapid course, frequently being 
refractory to the usual types of anti- 
infectious therapy. 

The message conveyed by this book 
is clearly stated. During the past 
several years the authors have relied 
on a surgical approach as the way to 
successful management of the patient 
in septic shock. Early curettage for 
infected and noninfected abortions, 
early induction of labor for patients 
with premature rupture of the mem- 
branes, early cesarean section for 
patients with chorioamnionitis, and 
early total abdominal hysterectomy 
with bilateral salpingo-oophorectomy 
and possible ligation of the inferior 
vena cava for patients in septic shock 
is the lesson clearly taught by the 
experience of these investigators. 

The material presented in the book 
will serve the clinician well. It is gen- 
erous in the basic research back- 


‘ground information that forms the 


foundation on which the clinical man- 
agement is based. As is generally 
accepted, there is a differential ani- 
mal species response to endotoxin. 
The authors properly base most of 
their conclusions on their own experi- 
mental work performed in the subhu- 


» man primate, the baboon (Papio Anu- 


bis). From the concepts thus devel- 
oped, practical suggestions were 
evolved for therapeutic application. 
The treatment modalities are obvious- 
ly based on ample clinical experience 


- and the critical evaluation of the work 


of other investigators. These are 
extremely practical and within the 
capabilities of the good community 
hospital. The chapter on the manage- 
ment of acute renal failure is very well 
done and probably constitutes a first 
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for obstetrical and gynecological 
books. Throughout the book, there is a 
reasonable number of relevant photo- 
graphs and tables. 
. It is necessary that every physician 
dealing with pregnant women should 
be prepared to deal with this condi- 
tion. He or she should be able to 
recognize the circumstances under 
which septic shock arises, make an 
early diagnosis, and proceed to man- 
age the patient without wasting time. 
I am pleased to endorse this book as 
an excellent preparation that will 
provide the clinician with the perti- 
nent information necessary to satisfy 
these objectives. 

HUBERT A. RITTER, MD 

St Louis 
Recent Advances in Surgery, No. 9, edited by 
Selwyn Taylor, $26.50, 450 pp, New York, 
Churchill-Livingstone, 1977. 

This book, the ninth in a series, 
entitled Recent Advances in Surgery, 
is an attempt on the part of the editor 
to include subjects where there has 
been a "complete change of approach, 
those in which the pattern of treat- 
ment has now emerged clearly and 
finally, I have included descriptions of 
new techniques which seem to me to 
have reasonably wide applications in 
surgery.’ 

Hence, subjects from portal hyper- 
tension to regional renal hypothermia 
to Systéme International d’Unités 
(SI) have been included. 

This noble effort has succeeded to 
the extent that the contributors are 
recognized as international authori- 
ties in their fields. However, with such 
a potpourri it is hard to imagine that 
it would be a particularly useful book 
for the average surgeon and unneces- 
sary for the specialist. One is left with 
the conclusion that this edition should 
probably join the previous eight on the 
shelves of reference libraries where a 
great deal of selectivity can be exer- 
cised by students, faculty, and practi- 
tioners who seek an updating of their 
knowledge for a specific purpose. 

By the editor’s own admission, it is 
almost impossible to define what is 
"recent" or what are "advances," and 
a reading of the various chapters, in 
my opinion, seems to prove his point. 

The volume is well illustrated, a 
fairly comprehensive list of ref- 
erences accompanies most of the chap- 
ters, and the paper and printing are 
high grade. 

Jack W. CoLE, MD 
New Haven, Conn 
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New In Si hts on New respect for mind-body interaction 
For the post-op patient, stress and anxiety are 
E 
mind-bod new environment. In the critical care unit, physi- 
cians and nurses who routinely evaluate cardiovas- 
@ cular, renal and pulmonary function are develop- 
re ations IDS ing a new respect for the mind-body relationship 
vious life experiences and coping style serve as the 
an e basis for planning and implementing treatment 
programs. 
Ms According to one theory, reactions to environ- 
atien mental challenge are influenced by brain centers 
organized through reciprocally balanced systems 
called trophotropic and ergotropic. t 
a good example of trophotropic 
ominance, wherein this 
“no-go” system prepares the 
conservation of energy. 
Sustained tension reveals 
dominance by the 


normal reactions to the challenges faced in the 
in all illnesses. " In this setting the patient's pre- 
® 
post-o erative The physiological basis of fear and tension 
The overwhelming fear reaction is 
patient for withdrawal and 
1 ergotropic system, 
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the “go” system integrating functions that prepare 
the individual for positive action. 


The effects of high levels of CNS stimulation 


At high degrees of CNS arousal, patients experi- 
ence either maladaptive and sustained anxiety or 
anxious and agitated depression. These crises re- 
flect simultaneous ergotropic (approach) and 
trophotropic (avoidance) discharge.* 


How post-op patients can benefit from 
Valium (diazepam) 


Major surgery is almost always severely stressful, 
from both psychological and physiological points 
of view. The use of psychoactive drugs is often an 
important means by which physicians can make 
the situation more tolerable for the patient. 
Valium is an excellent choice. It works effec- 
tively to calm the tense, overanxious patient and 
to reduce his anxiety to more manageable levels. 


Rehabilitation can start sooner 
If the post-op patient feels anxious and 

' fearful it might be difficult to 
initiate rehabilitation. The 
| psychotherapeutic 











ALIU 


(diazepam) 


5mg/ml 


effect of Valium (diazepam) can help because it's 
so prompt: quite often the patient experiences sig- 
nificant relief of emotional distress during the first 
few days of therapy and is, therefore, ready that 
much sooner to take a more active part in his own 
recovery. 


A dosage regimen for every need 


Available in three tablet strengths and injectable 
form, Valium allows you to set, adjust and 
readjust dosage to gain optimum response. The 
2-mg strength one or two a day is appropriate for 
milder symptoms and for geriatric patients; 5 mg 
b.i.d. or t.i.d. for moderate symptoms; and 10 mg 
b.i.d. or t.i.d. for the more severe. And because 
it's supplied in scored tablets, dosages of Valium 
are easily increased depending on the patient's 
individual and changing needs. 

It's often helpful to add an h.s. dose to a b.i.d. 
or t.i.d. regimen if the patient's anxiety worsens at 
bedtime. Valium can reduce these symptoms and 
encourage sleep. Of course, therapy with Valium 
should be discontinued when symptoms have 
been reduced to tolerable levels. 

In recommended doses, Valium is relatively 
safe and well tolerated. Adverse reactions more seri- 
ous than drowsiness, fatigue and ataxia are rare. 

When the post-surgical patient returns home, 
oral Valium can continue to reduce any excessive 
anxiety which may be interfering with recovery, 
rehabilitation and return to normal activities. 


*For more details on the mind-body relationship, refer to Kiely WF: 
JAMA 235(25):2759-2761, June 21, 1976. 

*As reported in animal studies by Hess WR: The Functional Organ- 
ization at the Diencephalon, New York, Grune & Stratton Inc., 1958, 
and expanded by Kiely WF (see reference above). 
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1 Before prescribing, please consult complete product information, a summary of 
E which follows: 

Indications: Tension and anxiety states; somatic complaints which are concomi- 
tants of emotional factors; psychoneurotic states manifested by tension, anxiety, 
apprehension, fatigue, depressive symptoms or agitation; symptomatic relief of 


E acute agitation, tremor, impending or acute delirium tremens and hallucinosis due 
D. to acute alcohol withdrawal; adjunctively in: relief of skeletal muscle spasm due to 
ws reflex spasm to local pathology; spasticity caused by upper motor neuron disorders; 
“2 athetosis; stiff-man syndrome. Oral form may be used adjunctively in convulsive 


disorders, but not as sole therapy. /njectable form may also be used adjunctively in: 
| status epilepticus; severe recurrent seizures; tetanus; anxiety, tension or acute 
E Stress reactions prior to endoscopic/surgical procedures; cardioversion. 
The effectiveness of Valium (diazepam) in long-term use, that is, more than 4 
months, has not been assessed by systematic clinical studies. The physician 
Em should periodically reassess the usefulness of the drug for the individual patient. 
E Contraindications: Tablets in children under 6 months of age; known hypersensi- 
E tivity; acute narrow angle glaucoma; may be used in patients with open angle 
l glaucoma who are receiving appropriate therapy. 
Warnings: As with most CNS-acting drugs, caution against hazardous occupations 
requiring complete mental alertness (e.g., operating machinery, driving). With- 
aĝ drawal symptoms (similar to those with barbiturates, alcohol) have occurred follow- 
-  " A ing abrupt discontinuance (convulsions, tremor, abdominal/muscle cramps, vomit- 
E. ing, sweating). Keep addiction-prone individuals (drug addicts or alcoholics) under 
careful surveillance because of predisposition to habituation/dependence. 
Usage in Pregnancy: Use of minor tranquilizers during first trimester 

2 should almost always be avoided because of increased risk of congenital 

i malformations, as suggested in several studies. Consider possibility of 

l pregnancy when instituting therapy; advise patients to discuss therapy 
if they intend to or do become pregnant. 


a ORAL: Advise patients against simultaneous ingestion of alcohol and other CNS 
1 depressants. 


Not of value in treatment of psychotic patients; should not be employed in lieu of 
E appropriate treatment. When using oral form adjunctively in convulsive disorders, 
P. possibility of increase in frequency and/or severity of grand mal seizures may re- 
quire increase in dosage of standard anticonvulsant medication; abrupt withdrawal 
1 in Such cases may be associated with temporary increase in frequency and/or 
» severity of seizures. 
n. INJECTABLE: Jo reduce the possibility of venous thrombosis, phlebitis, local irrita- 
cy. tion, swelling, and, rarely, vascular impairment when used I.V.: inject slowly, taking 
p" at least one minute for each 5 mg (1 ml) given; do not use small veins, i.e., dorsum 
of hand or wrist; use extreme care to avoid intra-arterial administration or extravasa- 
tion. Do not mix or dilute Valium with other solutions or drugs in syringe or infusion 
L' flask. If it is not feasible to administer Valium directly I.V., it may be injected slowly 
through the infusion tubing as close as possible to the vein insertion. 
E Administer with extreme care to elderly, very ill, those with limited pulmonary re- 
z serve because of possibility of apnea and/or cardiac arrest; concomitant use of 
“As barbiturates, alcohol or other CNS depressants increases depression with increased 
r^ risk of apnea; have resuscitative facilities available. When used with narcotic 
y analgesic eliminate or reduce narcotic dosage at least 1/3, administer in small 
ay increments. Should not be administered to patients in shock, coma, acute alcoholic 
b. intoxication with depression of vital signs. 
Has precipitated tonic status epilepticus in patients treated for petit mal status or 
E petit mal variant status. 
"VN Withdrawal symptoms (similar to those with barbiturates, alcohol) have occurred 
E following abrupt discontinuance (convulsions, tremor, abdominal/muscle cramps, 
— — Vomiting, sweating). Keep addiction-prone individuals under careful surveillance 
— because of predisposition to habituation/dependence. Not recommended for OB 


E. Efficacy/safety not established in neonates (age 30 days or less); prolonged CNS 

- depression observed. In children, give slowly (up to 0.25 mg/kg over 3 minutes) to 

s avoid apnea or prolonged somnolence; can be repeated after 15 to 30 minutes. If no 

n relief after third administration, appropriate adjunctive therapy is recommended. 

Wi Precautions: lf combined with other psychotropics or anticonvulsants, carefully 

| consider individual pharmacologic effects —particularly with known compounds 
which may potentiate action of Valium (diazepam), i.e., phenothiazines, narcotics, 

"" barbiturates, MAO inhibitors and antidepressants. Protective measures indicated in 

hA highly anxious patients with accompanying depression who may have suicidal ten- 

" dencies. Observe usual precautions in impaired hepatic function; avoid accumula- 

tion in patients with compromised kidney function. Limit oral dosage to smallest 

' effective amount in elderly and debilitated to preclude ataxia or oversedation (ini- 


tially 2 to 2V» mg once or twice daily, increasing gradually as needed or tolerated). — 
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INJECTABLE: Although promptly controlled, seizures may return; readminister if 
necessary; not recommended for long-term maintenance therapy. Laryngospasm/ 
increased cough reflex are possible during peroral endoscopic procedures; use 
topical anesthetic, have necessary countermeasures available. Hypotension or 
muscular weakness possible, particularly when used with narcotics, barbiturates or 
alcohol. Use lower doses (2 to 5 mg) for elderly/debilitated. 
Adverse Reactions: Side effects most commonly reported were drowsiness, fatigue, 
ataxia. Infrequently encountered were confusion, constipation, depression, dip- 
lopia, dysarthria, headache, hypotension, incontinence, jaundice, changes in 
libido, nausea, changes in salivation, skin rash, slurred speech, tremor, urinary 
retention, vertigo, blurred vision. Paradoxical reactions such as acute hyperexcited 
States, anxiety, hallucinations, increased muscle spasticity, insomnia, rage, sleep 
acme c and stimulation have been reported; should these occur, discontinue 
rug. 
Because of isolated reports of neutropenia and jaundice, periodic blood counts, 
liver function tests advisable during long-term therapy. Minor changes in EEG pat- 
terns, usually low-voltage fast activity, have been observed in patients during and 
after Valium (diazepam) therapy and are of no known significance. 
INJECTABLE: Venous thrombosis/phlebitis at injection site, hypoactivity, syncope, 
bradycardia, cardiovascular collapse, nystagmus, urticaria, hiccups, neutropenia. 
In peroral endoscopic procedures, coughing, depressed respiration, dyspnea, 
hyperventilation, laryngospasm/pain in throat or chest have been reported. 
Dosage: Individualized for maximum beneficial effect. 


ORAL—Aaults: Tension, anxiety, psychoneurotic states, 2 to 10 mg b.i.d. to q.i.d.; 
acute alcohol withdrawal, 10 mg t.i.d. or q.i.d. in first 24 hours, then 5 mg t.i.d. or 
q.i.d. as needed; adjunctively in skeletal muscle spasm, 2 to 10 mg t.i.d. or q.i.d.; 
adjunctively in convulsive disorders, 2 to 10 mg b.i.d. to q.i.d. Geriatric or debilitated 
patients: 2 to 2V» mg 1 or 2 times daily initially, increasing as needed and tolerated. - 
(See Precautions.) Children: 1 to 2V2 mg t.i.d. or q.i.d. initially, increasing as needed 
and tolerated (not for use under 6 months). 
INJECTABLE: Usual initial dose in older children and adults is 2 to 20 mg I.M. or I. V, 
depending on indication and severity. Larger doses may be required in some condi- 
tions (tetanus). In acute conditions injection may be repeated within 1 hour, al- 
though interval of 3 to 4 hours is usually satisfactory. Lower doses (usually 2 to 5 

mg) with slow dosage increase for elderly or debilitated patients and when sedative - 
drugs are added. (See Warnings and Adverse Reactions.) 

For dosages in infants and children see below; have resuscitative facilities available. 
I.M. use: by deep injection into the muscle. l 
I.V. use: inject slowly, take at least one minute for each 5 mg (1 ml) given. Do not use 
small veins, i.e., dorsum of hand or wrist. Use extreme care to avoid intra-arterial 
administration or extravasation. Do not mix or dilute Valium with other solutions or 
drugs in syringe or infusion flask. If it is not feasible to administer Valium directly 

L.V., it may be injected slowly through the infusion tubing as close as possible to the 
vein insertion. 

Moderate psychoneurotic reactions, 2 to 5 mg I.M. or I.V. and severe psychoneu- 
rotic reactions, 5 to 10 mg I.M. or I.V., repeat in 3 to 4 hours if necessary; acute — 
alcoholic withdrawal, 10 mg I.M. or I.V. initially, then 5to 10 mg in 3 to 4 hoursif — 
necessary. Muscle spasm, in adults, 5 to 10 mg I.M. or I. V. initially, then 5 to 10 mg - 
in 3 to 4 hours if necessary (tetanus may require larger doses); in children, adminis- 
ter I.V. Slowly; for tetanus in infants over 30 days of age, 1 to 2 mg I.M. or I.V., repeat - 
every 3 to 4 hours if necessary; in children 5 years or older, 5 to 10 mg repeat 

every 3 to 4 hours as needed. Respiratory assistance should be available. 

Status epilepticus, severe recurrent convulsive seizures (I.V. route preferred), 5 to 10 
mg adult dose administered slowly, repeat at 10- to 15-minute intervals up to 30 mg 
maximum. Repeat in 2 to 4 hours if necessary keeping in mind possibility of 

residual active metabolites. Use caution in presence of chronic lung disease or 
unstable cardiovascular status. Infants (over 30 days) and children (under 5 years), - 
0.2 to 0.5 mg slowly every 2 to 5 min., up to 5 mg (I. V. preferred). Children 5 years - 
plus, 1 mg every 2 to 5min., up to 10 mg (slow I.V. preferred); repeat in 2 to 4 hours 
if needed. EEG monitoring may be helpful. Ew 
In endoscopic procedures, titrate l.V. dosage to desired sedative response, generally 
10 mg or less but up to 20 mg (if narcotics are omitted) immediately prior to 
procedure; if I. V. cannot be used, 5 to 10 mg I.M. approximately 30 minutes prior to 
procedure. As preoperative medication, 10 mg |.M.; in cardioversion, 5 to 15 mg I.V. 
within 5 to 10 minutes prior to procedure. Once acute symptomatology has been 
properly controlled with injectable form, patient may be placed on oral forrn if 
further treatment is required. 

Management of Overdosage: Manifestations include somnolence, confusion, 

coma, diminished reflexes. Monitor respiration, pulse, blood pressure; employ gen- 
eral supportive measures, |.V. fluids, adequate airway. Use levarterenol or 
metaraminol for hypotension, caffeine and sodium benzoate for CNS-depressive 
effects. Dialysis is of limited value. 

Supplied: Tablets, 2 mg, 5 mg and 10 mg, bottles of 100 and 500; Tel-E-Dose® (unit 
dose) packages of 100, available in trays of 4 reverse-numbered boxes of 25, and in 
boxes containing 10 strips of 10; Prescription Paks of 50, available singly and in 

trays of 10. Ampuls, 2 ml, boxes of 10; Vials, 10 ml, boxes of 1; Tel-E-Ject* (dispos- 
able syringes), 2 ml, boxes of 10. Each ml contains 5 mg diazepam, compounded 
with 40% propylene glycol, 10% ethyl alcohol, 5% sodium benzoate and benzoic 
acid as buffers, and 1.5% benzyl alcohol as preservative. 
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cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
mycin, should be avoided. 

Nebcin should not be given concurrently with potent diuretics. Some 
diuretics themselves cause ototoxicity, and intravenously administered 
diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
tions in serum and tissue. 

Usage in Pregnancy — Safety of this product for use during pregnancy has 
not been established. 





> 


. Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
group, is derived from the actinomycete Streptomyces tenebrarius. Nebcin Injection is 
-a clear and colorless sterile aqueous solution for parenteral administration. It is stable 
and requires no refrigeration. 

-. Indications and Usage: Nebcin is indicated for the treatment of serious infections 
caused by susceptible strains of the following microorganisms: Pseudomonas 


aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole-negative), 


— Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter Sp., and staphylococci, 
- including Staphylococcus aureus (coagulase-positive and coagulase negative). 


— Nebcin is indicated in the treatment of septicemia; central-nervous-system 


infections, including meningitis; neonatal sepsis; serious lower respiratory infections; 
. gastrointestinal infections, including peritonitis; and serious skin, bone, and soft-tissue 


infections, including burns, caused by the susceptible organisms listed above. Clinical 


- studies have shown Nebcin also to be effective in serious complicated and recurrent 


urinary tract infections due to these organisms. Aminoglycosides, including Nebcin, 
are not indicated in uncomplicated initial episodes of urinary tract infections unless 


the causative organisms are not susceptible to antibiotics having less potential toxicity. 


Nebcin may be considered in serious staphylococcal infections when penicillin or 


E other potentially less toxic drugs are contraindicated and when bacterial susceptibility 
testing and clinical judgment indicate its use. 


Bacterial cultures should be obtained prior to and during treatment to isolate and 
identify etiologic organisms and to test their susceptibility to tobramycin. If suscepti- 
bility tests show that the causative organisms are resistant to tobramycin, other 
appropriate therapy should be instituted. In patients in whom gram-negative 
septicemia, neonatal sepsis, or meningitis is suspected, including those in whom 


concurrent therapy with a penicillin or cephalosporin and an aminoglycoside may be 


indicated, treatment with Nebcin may be initiated before the results of susceptibility 
studies are obtained. The decision to continue therapy with Nebcin should be based on 


27 |. the results of susceptibili.y studies, the severity of the infection, and the important 
E Pis . additional concepts discussed in the WARNINGS box above. 
Ee A history of hypersensitivity to tobramycin is a contraindication 


to its use. 
ings: See WARNINGS box above. 


us x "iricactions: Specimens should be collected during therapy for examination, as 





. recommended in the WARNINGS box. 


— Neuromuscular blockade and respiratory paralysis have been reported in cats 


receiving very high doses of tobramycin (40 mg/kg). The possibility that prolonged or 


secondary apnea may occur should be considered if tobramycin is administeredto - 
anesthetized patients who are also receiving neuromuscular blocking agents, Such as 
succinylcholine or tubocurarine. 

Cross-allergenicity among aminoglycosides has been deinünsiraied: 

If overgrowth of nonsusceptible organisms occurs, appropriate therapy should 
be initiated. 


BUN. NPN. and ser M fd; is uria, cylinc 
wii lave Doer opua; especial 
are treated for longer periods or with higher doses than those recommended. 

Neurotoxicity — Adverse effects on both the vestibular and auditory branches of the 
eighth nerve have been noted, especially in patients receiving high doses or prolonged 
therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the ears, and 
hearing loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function 
who do not receive Nebcin in higher doses or for longer periods of time than those 
recommended. [ 

Other reported adverse reactions possibly related to Nebcin include increased serum 
transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, granulocytopenia, 
and thrombocytopenia; and fever, rash, itching, urticaria, nausea, vomiting, headache, 
and lethargy. 

Suggested Dosage Guides —1.M./1.V.: - 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal function) — 

3 mg/kg/day administered in three equal doses every eight hours. In life-threatening 

situations, the dosage may be increased up to 5 mg/kg/day administered in three or 

four equal doses. This dosage should be reduced to 3 mg/kg/day as soon as clinically 
indicated. (Refer to Table 1 for dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function)— 
Up to 4 mg/kg/day may be given in two equal doses every 12 hours. 

Dosage guidelines for adult or pediatric patients with reduced renal function — 

After a loading dose of 1 mg/kg, subsequent dosage must be adjusted either with 

reduced doses at eight-hour intervals or with normal doses at prolonged intervals. 





To determine the reduced dose at eight-hour intervals, see the convenient nomogram 


in the package literature* To calculate normal dosage at prolonged intervals (if the 

creatinine clearance rate is not available and the patient's condition is stable), the 

following formula may be used: 

1 mg/kg q(6 serum creatinine) h 

Neither regimen should be used when dialysis is being performed. 

I.V. Administration — The usual volume of diluent for adults is 50 to 100 ml. For 
children, the volume of diluent should be proportionately less than for adults. The 
diluted solution usually should be infused over a period of 20 to 60 minutes. 


*An alternate rough guide for determining reduced dosage at eight-hour intervals (for patients 
whose steady-state serum creatinine values are known) is to divide the normally recommended dose by 
the patient's serum creatinine. 


Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 


Maximum Dose for Life- 
Threatening Infections 
(Reduce as soon as possible) 
1.66 mg/kgq8h 
(Total, 5 mg/kg/day) 


Usual Dose for 
Serious Infections 
For Patient 
Weighing 
kg Ib 


1 mg/kg q 8h 
(Total, 3 mg/kg/day) 


mg/dose ml/dose* 


q8h 
120 mg 3 
115 mg 
110 mg 
105 mg 
100 mg 


ml 
2.9 ml 
2.75 ml 
2.6 ml 
2.5 ml 
2.4 ml 
90 mg 2.25 ml 
85 mg 2.1 ml 
80 mg 2 ml 
75 mg 1.9 ml 
70 mg 1.75 ml 
65 mg 1.6 ml 
60 mg 1.5 ml 
55 mg 1.4 ml 
50 mg 1.25 ml 
45 mg 1.1 ml 
40 mg Ts mi 


95 mg 


*Applicable to al! product forms except Nebcin, Pediatric, Injection (see How Supplied). 


How Supplied: Ampoules (Vials) Nebcin* (tobramycin sulfate, Lilly), Injection, 80 mg 
(equivalent to tobramycin) per 2 ml, 2 ml, rubber-stoppered, in packages of 1 and 
Traypaks'" (multivial cartons, Lilly) of 25. 

Ampoules (Vials) Nebcin, Pediatric, Injection, 20 mg (equivalent to tobramycin) per 
2 ml, 2 ml, rubber-stoppered, in packages of 1. 

Hyporets" (disposable syringes, Lilly) Nebcin, Injection, 60 mg (equivalent to 
tobramycin) per 1.5 ml, 1.5 ml, and 80 mg (equivalent to tobramycin) per 2 ml, 2 ml, 
in packages of 24. 

Each ml also contains 5 mg phenol as a preservative, 3.2 mg sodium bisulfite, O.1 mg 
edetate disodium, and water for injection, q.s. Sulfuric acid and/or sodium hydroxide 
may have been added to adjust the pH. [030476c] 


Additional information available to the profession 
on request from Eli Lilly and Company, 
Indianapolis, Indiana 46206. 


Eli Lilly Industries, Inc. — 
Carolina, Puerto Rico 00630 
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he Navy trains two types of line officers. One is 
destined for command. His training involves rotation 


. . through a wide variety of specialty departments before he 
. assumes ultimate authority and responsibility as captain of 


. a Ship. Another group of line officers, such as engineers, 
are trained along narrower lines to become specialty 
technicians. They are designated for limited command. 
They are not intended to be skippers. 

Surgery is fast approaching the point where those of us 
responsible for training practitioners for the 1980s and 
1990s must decide the optimum training pattern for the 
surgeon practicing for the rest of the century. Will it be for 
command of total patient care or merely to be a techni- 
cian? 

Unfortunately, directors of surgical training programs 
are usually cloistered in university hospitals and are, 
therefore, largely unaware of many unpleasant realities of 
community practice one of which affects basic responsibili- 
ty and authority of a surgeon over preoperative and postop- 
. erative care of the patient on whom he operated. The facts 
|. somewhat simplistically stated are as follows: (1) In most 
private hospitals in the United States, there is an excess of 
surgeons differing in degree betwéen specialties and 
geographic locations. (2) Such surgeons with limited opera- 
tive load are characteristically running economically scared. 
With a large office and insurance overhead, they are 
constantly threatened with the specter of losing the good 
favor of a referring physician. This leads to frustration, for 
after years of broad patient responsibility during training 
they find themselves trapped in the limited role as a mere 
technician controlled by primary physician and other 
specialists. (3) As the technology of supporting services 
increases, the surgeon finds himself relegated to an increas- 
ingly minor role in both preoperative and postoperative 
decisions. Anesthesiologists bored by watching mechanical 
ventilators during long operative procedures occupied the 
recovery room. Now camouflaged as intensivists, they have 
an anschluss underway on the Intensive Care Unit, declar- 
ing they need just a little more Lebensraum. 

The days of fee splitting, performed to achieve referrals, 
happily are over. But the economic pressures in the late 
1970s are becoming remarkably similar as the surgeon is 
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being gradually pressured into splitting postoperative C 


clinical responsibility and authority. Now that insurance 


carriers pay in proportion to clinical preoperative and | E. 


postoperative activity and responsibility, the result in | 


sharing the third party payment is dangerously close to fee "sa 


splitting, but under a more scientifically and administra- E 
M 


tively acceptable guise. 


nm Yo 


B 


Clinieal medicine is a constant series of judgmental à 1 


decisions, and it is easy for the surgeon to convince himself 
that it is justified in the interest of his patient to relegate. 
preoperative and postoperative care to the referring inter- - 
nist or primary physicians. If so inclined, he can take solace - 
in the euphemism of the team approach to medical care, or. 
still better perhaps its delivery! 


P 


=y 


Internists and primary physicians have both economie ^: 


and professional motives in wanting to work up preopera- 


4. 
2 
4 


tively and hang on postoperatively to a patient who has - oa 


come to them for care. The patient with obstructive — 


jaundice will serve as an example. The surgeon, if he is 


called at all during the preoperative period, must suffer i in. 
silence during the long hospitalization and endless series of | 


h 
+ 


49 
LA 
> 


expensive and largely frivolous laboratory procedures. As. i 
the patient's hospital and laboratory bills rise, so does the | 


justified fee for the internist supervisions of the alleged — 
scientific work-up. The surgeon characteristically waits in 
the wings to be called on only at the last minute when the 
decision for operation has been made between the internist 
and the patient. 

Still more degrading may be the surgeon’s progressively 
more mendicant role in the postoperative period. Having 
performed his operating room function, he is like any 
carpenter or plumber, thanked, paid off, and all but 
dismissed. 

A similar pattern may be seen in the relationship of 
many cardiac surgeons with their referring cardiologist. 
Called in by the cardiologist after the patient with coro- 
nary disease has been clinically evaluated, catheterized, 
and angiography performed, the surgeon normally is 
instructed by the cardiologist in every detail down to which | 
vessel should be bypassed. Customarily, after wagging his 
tail gratefully for the referral, he retreats to the operating 
room, does his ritual procedure and, after a cursory talk 
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= with the patient and family, apear from the profes- 
=- sional and decision-making scene. The patient originally 
belonged to and remains identified with the cardiologist 
who runs his postoperative and posthospital care. It is he 
= who not only manages the arrhythmias but even makes the 
-~ decision for tube and catheter removal. If things go badly, 
|... the surgeon may be recalled from the bench with a wave of 
- .. the hand like some slightly overweight and not too bright 

. place kicker to provide his specialty technique; in this case, 
. .. the insertion of an intra-aortic balloon pump. But once it is 
= inserted, the cardiologist may well control its timing, 
= coordinate its weaning and decide when it should be 
E removed. The surgeon is customarily allowed to remove the 

— balloon and resuture the vessel. After five years of general 
= surgery residency and two in cardiothoracic surgery, he is 
- A mot exactly your typical oriental barefoot doctor, but his 
= authority in patient decision making and care is certainly 
- equally as circumscribed. 

There are individual surgeons who do not tolerate this 
 menial role. In a university hospital, the economics, and, 
= therefore, professional pattern make this independence 
. easier, But most surgery is performed in community, not 

. university hospitals, and training programs for maximum 
' efficiency should prepare their pupils for the environment 
— . in which they will practice. 
un If, in fact, the surgeon's role in the future will be solely 
as an operating room technician, then society perhaps will 





E M’? years ago, I saw a sign in a restaurant that read, 
“Free Beer Tomorrow.” I never forgot that sign. 
The meaning was far greater than the possibility of a 
drink on the house. According to Webster’s Dictionary, 
tomorrow is the day after today and, as such, never comes. 
In addition to the denotative meaning, the word “tomor- 
= row" connotes a hopeful and pleasant feeling to many 
. .. people. Somehow, tomorrow things will be better. My ship 
a . will come in. Today's impossible problems will be solvable. 
E . Thus, even though the promise of free beer was clearly 
Od - stated, the customers knew that the free beer would never 

- Pc obe forthcoming, but, nevertheless, they enjoyed the pleas- 
E. e “ant, hopeful prospects for tomorrow, because they wanted 









By this time, the reader will wonder how free beer 
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be better served by our training a group of limited surgical 
technicians. Under the wise guidance of an occasional 
surgical guru strategically placed within electronic hailing 
distance, a satellite group of such technicians could furnish 
a more cost-effective pattern for society. If the referring 
internist manages all aspects of the case save the few hours 
during operation, surgeons would not need to know the 
intricacies of diagnosis or preoperative and postoperative 
care. 

But if we believe that the patient with a disorder best 
treated by operative means is not best served by this grisly 
emerging scenario and that a surgeon should still maintain 
a major decision-making role, then we had better redefine 
the classical relationship between the referring physician 
and the surgeon. Obviously, those of us who have devoted 
our lives to becoming and training surgical clinicians in the © 
classical sense believe that this latter option provides 
better patient care and is, therefore, preferable. 

It is the time to define the objectives and role-image of 
the surgeons in training who will practice in the final two 
decades of the 20th century. No amount of nostalgia is 
going to obliterate the technology that has enormously 
altered the practice of medicine. We surgical educators 
must decide whether we are going to train future captains 
of the clinical ship or simply engineers. 

BEN EISEMAN, MD 
Denver 


Free Beer Tomorrow 


relates to surgery? The answer is simple. The same wishful 
reasoning is used in the care of patients. A common 
example is not providing adequate nutrition to a critically 
ill patient because of the expectation that tomorrow the 
patient will be able to take adequate oral nourishment. A 
patient with postoperative complications may go for weeks 
without adequate nutrition. Though all of us are certain 
that it could never happen in our hospital, it does, and not 
infrequently.' 

Another form of wishful reasoning involves the high-risk 
patient having a surgical condition, with potentially grave 
complieations, who is advised to delay surgery because of 
the hope that the complications will not occur tomorrow but 
sometime later. 
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 gunshot wounds of the abdomen and chest. A chest. 


explored. There was Adige amant of Blood in in the perito 

-~ cavity from wou 
.. small bowel, and the colon. The patient received 4 units of blood. 

_ The liver was debrided, two segments of small bowel were 
E ted, the wounds of the stomach were closed, and the wound of 
| mec transverse colon was exteriorized. On the fifth day because he 
. had active bowel sounds, the nasogastrie tube was removed and 
clear liquids begun. He tolerated the liquids and seemed to be 
"doi 











Ost was replaced and an intravenous was resumed. His temperature 
E: E inereased to 39.4? C. On the 12th day, a dehiscence with 


CO 


iN? ev ration cat ae that w was PEDMIOR under general anesthesia. 






in it ira Atona Hit The antibiotics s were changed and the 
T: oh ‘ature returned to the level of 37.7° C. By the 6th day, after 
che second operation, he had active bowel sounds and passed a 
E S el ned stool. The nasogastric tube was removed and the 
S id ) ] owing day liquids were resumed by mouth. The next day (the 
.. 19d day after the first operation) he became distended and a 
(s peri pheral intravenous was begun again. It seemed that an 
is raperitoneal abscess was developing, but the location was not 
. evident on physical examination. 
During the next four days, scans and echograms failed to 
.. loealize the infection. On the 23rd day despite regular installation 
of antacids, large amounts of red blood began to drain from the 
nasogastric tube. Gastroscopy showed moderately severe bleeding 
| gastritis. Despite multiple blood transfusions and a selective 
. pitressin infusion, the bleeding continued, and an emergency 
laparotomy was required. A large subhepatic abscess was drained 
and a vagotomy and pyloroplasty were done. Seven days later, the 
patient began to tolerate small volumes of oral liquids and by the 
. 85th hospital day was able to take a nutritionally adequate diet, 
five weeks after the original i injury. 
At this time, in retrospect, there was no doubt in anyone’s mind 
~ that he should have been started on intravenous hyperalimenta- 
. tion weeks before. But, because of the thought that tomorrow (or 
| in two or three days) he would be able to take adequate nutrition 
~ erally together with the fear of the complications of intravenous 
.  hyperalimentation, adequate nutrition was never given. Every 
few days it was assumed that in another day or two he would 
tolerate oral feeding, and so on for five weeks. Had the patient not 
been previously healthy and young, or if he had had further 
complications, he very likely would not have survived. Knowing 
that in this type, patient complications frequently delay oral 
feeding, parenteral hyperalimentation should have been begun as 
soon as the patient was hemodynamically stable after the first 
= operation. If in a few days he were able to take adequate 
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eS Pee a — day in any patient who is not tal 
| ids of the left lobe of the Iit tha atomach; the 


well.” Three days later, he vomited. The nasogastric tube 
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REPORT OF CASES. s E Ek 
Case 2. Another example of. wishful medical 
illustrated by a 76-year-old man with the biftory.a | 
myocardial infaretion and some chronic olucructinea pu 


disease, who was found to have small gallstones as 
minimal but deno symptoms. Betause of the ea ofs 


toms were more serious. T Lien the next time the ed lent 
seen, was in the emergency room when he was hm: | 
high temperature, and was in septic shock. The risk of e 
surgery was now enormous, but the doctor who granted 
patient recommended surgery. There is no doubt that the mm t 
should have been operated on electively. All the facts were k 

originally, or should have been, but because of the risk invoh ed, P s 
together with the hope of tomorrow, surgery was put off. Xs: y 
went against the patient when surgery was delayed. 


odds 






MES. 


COMMENT idv, E ?: 
The sign in the restaurant, Free Beer Tomorrow, »áde ES 
the customers happy, even laugh, although they really ET 
knew they would never receive the gratis beer. In medi- 
cine, we could post a sign "Required Medical Care Tomor- - 
" but no one, the patient nor the doctor, would think Der. 
this. a laughing matter. We know that many situations wil — "à 
not correct themselves. As physicians, we must weigh "x k 
risks of a procedure vs the risks of not doing it rather than 
the risks of the procedure vs the prospects of a happy iid 

ending tomorrow. In the case of the patient with Aul NN 
gunshot wounds, we expect an unlikely event to occur, | e 
whereas in the case of the elderly patient with gallstones - E 

we expect a likely event not to occur, because we want ii 

that way. In either situation, we should assess the risks ade t 
act accordingly, not substitute wishful thinking for knowl- | i 
edge. 
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Papers Read Batore the Ath rival Meeting - 
of the New England Society for Vascular Surgery, 
Portsmouth, New Hampshire, September 29, 1977 





. Hemodynamic Studies of the 


. Audiofrequeney Analysis 


of Carotid Bruits 


= David J. Bouchier-Hayes, MCh, FRCS; Randolph D. Maloney, MD; 
Nancy C. Reidy, RN; William M. Abbott, MD 


è The contribution of carotid audiofrequency analysis to the 
noninvasive diagnosis of carotid arterial lesions requires clarifi- 
cation. Carotid arterial stenoses were simulated in the dog and 
. the following measurements were made: proximal and distal 


arterial pressure, blood flow, percent area reduction, and carotid 


audiofrequency analysis. A 40% area reduction produced a 


. Systolic bruit but no interference with flow or pressure. A 60% 
a X area reduction produced a pansystolic bruit and a reduction in 


|. peak systolic flow (precritical stenosis). A 70% area reduction 
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produced a systolic bruit that extended into diastole, a reduction 


in mean blood flow, and an increased pressure gradient (critical 


a stenosis). At total occlusion, there was no recordable heart 


sound or bruit. Carotid audiofrequency analysis can establish 


the hemodynamic importance of a carotid artery lesion and it is 


an essential component of any noninvasive examination. 
(Arch Surg 113:920-923, 1978) 


“Dae accidents constitute the third leading 
cause of death in the United States. Of such patients, 
40% to 70% have surgically correctable lesions in their 
extracranial carotid circulation.' The role of these lesions 
as a cause of intracerebral ischemia has been generally 
accepted.” Much remains, however, to be clarified.’ Studies 
are required to determine the natural history of carotid 
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arterial lesions and to evaluate the effectiveness of thera- 
py. Such studies are dependent on the detection of patients 
with these lesions and the monitoring of the subsequent 
progress of both patient and lesion. 

Cerebral angiography is the definitive examination for 
the symptomatic patient. Here, the therapeutic gain of 
information far outweighs the risk of intervention. The 
associated mortality of 0.7% clearly interdicts its use as a 
screening method.' Also, angiography does not provide 
quantitative physiological data. It cannot, therefore, 
inform as to either the hemodynamic importance of a 
stenosis or to its functional cerebral consequences. 

Many techniques have been advocated for the noninva- 
sive investigation of the extracranial circulation. The 
number alone is testimony to the continuing inadequacy of 
most of these methods. The most popular approaches to 
cerebrovascular evaluation depend on Doppler ultrasonic 
examination, a form of ocular plethysmography, and carot- 
id audiofrequency analysis (CAA), used either singly or in 
combination. Carotid audiofrequency analysis is an 
attractive approach to noninvasive assessment.’ It is both 
simple and safe. This technique was examined under 
experimental conditions to determine its validity and its 
contribution to the accurate diagnosis of carotid arterial 
disease. 


MATERIALS AND METHODS 


A series of acute and chronic arterial stenoses were simulated in 
the common carotid artery of the dog. All procedures were carried 
out under general endotracheal anesthesia using pentobarbital 
sodium (Diabutal) and mechanical respiratory assistance (Harvard 
respirator). Three experimental groups were studied. 

In ten dogs, acute arterial stenoses were created with a special 


Carotid Bruits—Bouchier-Hayes et al 
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reduetion was examined in each dog. In five dogs, acute stenoses 
reducing mean flow through the range of 10% to 100% reduction 
were studied. In five dogs, ten chronic critical stenoses were 
ereated by banding the artery with an umbilical tape so as to 
reduce the mean flow by 50% or greater. At each of the 160 
stenoses, the following measurements were made: proximal and 
distal intra-arterial blood pressure, peak systolic and mean blood 


flow, CAA, and percentage area reduction (Fig 1). Blood pressure - 


was measured by means of proximal and distal cannulae intro- 
duced via side branches and attached to a strain gauge (Statham 
P23dB) pressure transducer. Blood flow was measured with a 
modified square wave electromagnetie flowmeter (Statham 
SP2202) and range of precalibrated flow probes. The flow and 
pressure data were recerded on a multichannel thermal strip chart 
recorder. 

= Carotid audiofrequency analysis was made with a commercially 
available device that consists of a sensitive contact microphone 
with a frequency range of 50 to 750 Hz, an electronic stethoscope, 
an oscilloscope, and a camera (carotid phonoangiogram). The 


. microphone is placed on or over the blood vessel and a simulta- 
. neous photographic record is obtained by way of a second built-in 


Co 


oscilloscope and a contact camera that provided instant devel- 


oping. The CAA was recorded under resting and peak flow 


A conditions. Area reduction was calculated from the formula: 


% area reduction = (1 — RF, 

where R = D — D min’D max — D min. D is the diameter of the 
clamp gap, D max is the diameter of the vessel at physiological 
pressure, and D min equals twice the wall thickness. Vessel 
diameter and wall thiekness were measured radiologically as 
follows: a trace of lead oxide was applied to the outer wall of the 
artery and a mixture of diatrizoate sodium and diatrizoate 
meglumine (Renografin 76) was injected intra-arterially. A roent- 
genogram of the vessel and a calibrated drill rod (provided for 
scale) was taken. Thickness and diameter were then determined 
directly by means of a low-power microscope with a calibrated 
eyepiece. The clamp gap was measured with the same micro- 
scope. 


RESULTS 


The effect of changes of luminal cross-sectional area 
reduction in 160 stenoses on blood flow and pressure is 
represented graphically in Fig 2 and 3. Increasing degrees 
of stenosis have little or no effect until a 70%-area (45% 
diameter) reduction is achieved. Thereafter, further reduc- 
tions produce substantial alterations in peak flow, mean 
flow, and pressure gradient. The findings with the CAA 
were as follows: Bruits were first detected at 40%-area 
(23% diameter) reduction prior to any detectable alteration 
in flow or pressure. These bruits were midsystolic in 
timing. Inereasing degrees of stenosis extended the dura- 
tion of the bruit until it became pansystolie at 60% area 
(837% diameter) reduction. This degree of stenosis had no 
effeet on mean flow or pressure, although peak systolic 
flow was slightly reduced. Further reductions in area to 
70% (45% diameter) produced a systolic bruit that extended 
into diastole and also reduced peak systolic flow and mean 
flow, and increased the pressure gradient across the steno- 
sis. Such a bruit was only observed with a critical stenosis, 
that is, a stenosis at which interference with flow and 
pressure occurs.’ The murmur decreased in intensity and 
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Fig 1.—Schematic representation of experimental protocol. 
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flow by at least 80% or when the vessel was totally - 


occluded. It was not possible to further quantify flow | 


reductions by means of the CAA. A given bruit indicated — — 


the presence of a stenosis that either interfered with mean 


flow or did not. If neither heart sounds or a vascular bruit 


could be detected, flow was either severely restricted or the _ 


vessel was totally occluded. 

There was a trend toward increased amplitude of the 
bruit as the stenosis became more severe. However, the 
amplitude was affected by a number of different factors: it 


was increased by the augmented velocity of flow after 


release of carotid artery compression, it was profoundly 
altered by varying the distance of the microphone from the 
stenosis, and it was decreased by hypotension. 

The interpretation of photographs of the oscilloscope 
tracings was 90% accurate. However, when the diagnosis 
was made on the basis of the combination of auscultatory 


findings, the oscilloscopic tracings, and the photographs, - 
there was only one false negative out of 100 findings. This 


occurred when the heart sounds were detected when the 
vessel was in fact oecluded. 
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Fig 2.—Flow vs percentage area stenosis. Effect of 
decreasing cross-sectional area on peak systolic flow 
(solid line) and mean flow (broken line). 










COMMENT 
The hemodynamic findings in this study of the effects of 
increasing degrees of arterial constrietion confirm the 
T i ports of others.'* The similarity between experimental 
gon clinieal findings has been established by May and his 
"s | colleagues’ i in their classical paper. Increasing reductions 
7 of cross-sectional area have no effect on mean blood flow 
Ei and pressure gradient across a stenosis until a critical 
. degree of narrowing is achieved. Thereafter, minute area 
. reductions produced noticeable changes in both measure- 
ments. Peak systolic flow is the first parameter to be 
P fected. being modestly reduced before there is a reduc- 
4 tion in mean flow.’ This reduction in peak systolic flow is 
an indication that the stenosis is immediately precritical. 
The technique used to measure the carotid arterial 
. cross-sectional area reduction has proved very accurate in 
this laboratory. The percentage area reduction necessary 
_ for critical stenosis was similar to the 70% reported by May 
et al* for human carotid arteries. These percentage area 
. reductions, when converted to percentage diameter reduc- 
Eins. are in general agreement with the figures reported 
x E Kartehner and McRae" for clinical carotid artery 
E. -~ stenosis. 
p — Two characteristics of vascular murmurs can be detected 
a ^de CAA: the amplitude and the timing. Assessment of 
bruit amplitude with the CAA is subjective and suffers 
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Fig 3.—Distal pressure vs percentage area stenosis. 
Change in distal systolic pressure (solid line) and diastolic 
pressure (broken line), with reductions in cross-sectional 
area. 









from considerable variation. Positional changes, the 
distance of the microphone from the stenosis, hypotension, 
and increased velocity of flow all altered the amplitude of 
the bruit in this study. The amplitude of vaseular murmurs 
as detected by CAA is too variable to be of diagnostic 
value. In contrast, there is a remarkably constant relation- 
ship between the timing of the bruit and the degree of 
stenosis. A systolic bruit that extends into diastole is 
always associated with a critical stenosis. There is no 
difference between acute and chronie stenoses. This bruit 
indicates the presence of a degree of arterial narrowing 
that has already compromised carotid arterial flow and 
reduced cerebral perfusion pressure. The intensity of this 
murmur decreases as the stenosis becomes more severe. It 
tends to disappear either at total occlusion or at a degree of 
stenosis that reduces mean flow by 80% or greater. The 
combination of auscultatory findings, the oscilloscopic 
tracings, the photograph, and the experience of the exam- 
iner are of greater diagnostic value, with a lesion of this 
severity than with any other lesion. The appearance of a 
pansystolie bruit occurred at precritical levels of area 
reduction and was associated, as previously mentioned, 

with a reduction in peak systolic flow. The importance of 
this bruit is not the associated modest reduction in peak 
systolie flow, but the indication of a dangerous degree of 
arterial narrowing at its earliest stage. Further modest. 
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effects, not only on peak systolie flow but also on mean 
flow and pressure gradient. 
— A short midsystolie bruit is audible and visible o on the. 
E oscilloscope at degrees of stenosis that are without effect 
on peak flow, mean flow, or pressure gradient. This 
Sequence of events is different from that noted by Baker et 
al" in a somewhat similar study of experimental aortic 
stenoses. In the aorta, a modest reduction of peak systolic 
flow and a systolic pressure gradient were found with 
stenoses that did not produce bruits. In contrast, in the 
present study, the first hemodynamic consequence of 
. carotid arterial narrowing observed was a short midsys- 
= tolic bruit. The dimension of the human internal carotid 
and canine carotid arteries are similar and the same 
| Sequence of hemodynamic events probably occurs. The 
. difference between the carotid and the aorta is probably a 
reflection of the greater volume of flow through the aorta, 
tuating the energy losses at a given stenosis. Both 
Mor studies confirm that pansystolic and systolic-diastolic 
— bruits result from arterial stenoses producing truly 
Pa antal hemodynamie effects. 
_ Although a short midsystolie bruit indicates the presence 
- A ef acarotid stenosis that has not interfered with mean flow 
or distal carotid perfusion pressure, such a stenosis may be 
.. . of importance. Audible bruits result from turbulent flow." 
A stenosis that produces a bruit is therefore hemodynami- 
cally important regardless of its effect on mean flow or 
| pressure in that it represents disturbed flow. It remains to 
be demonstrated unequivocally that such hemodynamically 
important stenoses are also of clinical importance. The 
long-term observations of carotid stenoses should help 
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audiofrequency analysis of carotid bruits. The close a gree- 


ment with the findings of Baker et al” in the aorta suggest 
that the technique should be extended to include vessels | 
other than the carotid. The precise definition of the ie 
relationship between vascular murmurs and hemodynamic . à 
sequelae of carotid arterial stenosis increases the pod. 
of the clinical technique. Carotid audiofrequency analysis — 
has several limitations many of which can be miii a 
with experience. Also, the technique must be supplemented 
by other noninvasive diagnostic techniques. Clinically, t 
distinction between murmurs arising from vessels in 42 
neck and those transmitted from the chest is straightfor- a s 
ward. However, CAA cannot distinguish between bruits 
originating in the internal or external carotid arteries. It 
cannot detect lesions, such as ulcerative plaque, that do no 
interfere with flow. At the other end of the spectrum, it is Ad 
fallible when the arterial narrowing approaches total occlu- - 
sion. It provides no information about the functional - 
importance of an individual lesion as related to the distal | 
watershed, in this instance, the cerebral hemisphere. —— a 

For the foreseeable future, the noninvasive investiga- 
tion of extracranial vascular lesions will require a combina- 
tion of techniques. The safety, simplicity, inexpensiveness, - 
reliability, and validity of carotid audiofrequency analysis — 
suggest that this technique is an essential component of 
that combination. 
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NEW 

After extensive trials, RHEOMACRODEX® 
(dextran 40) is now the only dextran indicated 
for the prevention of postoperative venous 
thrombosis and pulmonary embolism in the 
high-risk patient. 


NEEDED 

Deep venous thrombosis and pulmonary 
embolism are among the most serious com- 
plications of surgery and trauma. Postoperative 
thromboembolic disease may strike up to 54% 
of surgical patients, especially those undergoing 
hip surgery! Pulmonary embolism alone may 
account for 200,000 deaths in the United States 
annually*3 


PROVED 


Dramatically reduces the incidence of 
postoperative thromboembolic disease. 


Percent of Patients 
Developing Postoperative 
Thromboembolic Disease 

Control Group 


High-Risk 
Operative Category 


Hip Arthroplasty‘ 
Orthopedic Surgery® 
General Surgery® 
Gynecologic Surgery’ 


“Diagnosed as definite disease. An additional 11% of controls and 
5% of Rheomacrodex patients were diagnosed as having possible 
thromboembolic disease 


TFigures pertain only tomatients with pulmonary emboli. 


Rheomacrodex Group 





SAFE, CONVENIENT USE 

Used as directed, RHEOMACRODEX has an 
impressive record of patient safety, and does 
not usually provoke excessive bleeding, as May 
anticoagulants. As with all drugs, the physician 
should familiarize himself with all the infor- 
mation required to use the drug safely (see 
prescribing information). 


DOSAGE 
* Choose according to risk of thromboembolic 
complications 


* Initiate during surgery 

° R; Day of operation: 500 to 1,000 ml 
Postop. days 1-3: 500 ml/day 
Postop. days 4-14: 500 ml every 2 or 3 days 


IN YOUR NEXT HIGH-RISK PATIENT, 

RHEOMACRODEX CAN 

¢ Smooth your patient's surgical and post- 
operative course 


* Reduce the incidence of deep venous 
thrombosis and pulmonary embolism 


* Heduce platelet adhesiveness 
* Eliminate anticoagulation 


e) Pharmacia 


Rheomacrodex 
(dextran 40) 
THE RISK REDUCER. 


An artist's conception of a venous thrombus principally composed 


of fibrin, platelets (visible at center right) and erythrocytes. A leukocyte 


appears at center left. Proportions are not to scale. 


See followina paae for orescribina information 
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heomacrodex: dextran 40  — 
Indications D. | 
Rheomacrodex is indicated for use in prophylaxis therapy against venous throm- 
bosis and pulmonary embolism in patients undergoing procedures known to be 


associated with a high incidence of thromboembolic complications, such as 
-. hip surgery. 
. Contraindications 


Known hypersensitivity to dextran. Marked hemostatic defects of all types (throm- 
bocytopenia, hypofibrinogenemia, etc.), including those caused by drugs 
(heparin, warfarin, etc.). Marked cardiac decompensation. Renal disease with 


- Severe oliguria or anuria. 


Warnin 

Although infrequent, severe and fatal anaphylactoid reactions, consisting of 
marked hypotension, and/or cardiac and respiratory arrest have been reported. 
Therefore, it is strongly recommended that patients be observed closely during 
the early part of the infusion period. 


As Rheomacrodex (dextran 40) is a colloid hypertonic solution, it will attract water 
from the extravascular space. This fluid shift should be considered when the drug 
is administered intravenously to poorly hydrated patients 


Renal excretion of dextran produces an elevation in urine viscosity and specific 
gravity proportional to the urine dextran concentration. If signs of dehydration are 
noted, additional fluids should be administered 


Renal failure, sometimes irreversible, has been reported to occur following the use 
of Rheomacrodex. While the preexisting clinical condition of these patients could 
account for their oliguria and/or anuria it is possible that the administration of 
Rheomacrodex may have contributed to their development. 


Occasional abnormal renal and hepatic function values have been reported fol- 
lowing intravenous administration of Rheomacrodex 


Caution should be employed when Rheomacrodex is administered to patients 
with active hemorrhage as the resulting increase in perfusion pressure and im- 
proved microcirculatory flow may result in additional blood loss 


Administering infusions of Rheomacrodex that exceed the recommended dose 
should be avoided, since a dose-related increase in the incidence of wound 
hematoma, wound seroma, wound bleeding, distant bleeding (hematuria and 
melena), and pulmonary edema has been observed. Recommended doses 
should never be exceeded in patients with advanced renal disease, since exces- 
sive doses may precipitate renal failure 


Usage in Pregnancy: Safe use of Rheomacrodex has not been established with 
respect to adverse effect on fetal development. Therefore, it should not be used in 
early pregnancy or in women of childbearing age unless in the judgment of the 
physician the potential benefits outweigh the possible hazards. 


Precautions | 

In individuals with normal hemostasis, dosages of Rhe »macrodex up to 15 ml/kg 
body weight produce variable, usually small changes ‘n coagulation. At these 
dosages, slight decreases in platelet adhesiveness occur, and decreases in fi- 
brinogen, factor V and factor IX are usually only slightly greater than might be 
expected from hemodilution alone. Although dosage; in this range markedly 
decrease factor VIII, they generally do not prolong bleeding time significantly. 
Since changes in coagulation and hemostasis tend to be more pronounced fol- 
lowing trauma or major surgery, all patients should be observed for early signs of 
bleeding complications. Some of the changes induced by dextran may be 
reversed by infusion of factor VIII concentrate 


Care should be taken to prevent a depression of the hematocrit below 30 vol. 96. 


In patients who have received Rheomacrodex, blood sugar determinations that 
employ high concentrations of acid may result in hydrolysis of dextran, yielding 
falsely elevated glucose assay results. Blood typing and cross matching proce- 
dures employing enzyme techniques may give unreliable readings if the samples 
are taken after infusion of Rheomacrodex. Other blood typing and cross matching 
procedures are not affected 

It is recommended, therefore, that, whenever possible, blood samples for the 
above determinations be drawn prior to initiating infusion of Rheomacrodex. 


Adverse Reactions 
Since Rheomacrodex (dextran 40) has a very low degree of branching, it is rela- 
tively free of antigenic effect. Hypersensitivity reactions have, howe ?r, been 
reported with Rheomacrodex. These can range from mild cutaneous eruptions to 
generalized urticaria, nausea, vomiting, headache. fever, tightness of the chest, 
wheezing and, rarely, to anaphylactoid (allergic) shock. Since such reactions usu- 
ally develop in the first few minutes following initiation of therapy. patients should 
be observed during the initial infusion. If any of the above adverse symptoms 
appear, the infusion should be stopped immediately. 
Dosage and Administration : l 
Prophylactic Therapy of Venous Thrombosis and Thromboembolism 
The dosage of Rheomacrodex should be chosen according to the risk of throm- 
boembolic complications, e.g.. type of surgery and duration of immobilization. In 
general, treatment with Rheomacrodex should be initiated during surgery 500 to 
1000 m! (approximately 10 ml/kg body weight) should be administered on the day 
of the operation. Treatment should be continued at a dose of 500 ml daily for an 
additional two to three days. Thereafter, and according to the risk of complica- 
tions, 500 ml Rheomacrodex may be administered every second or third day dur- 
ing the period of risk, for up to two weeks. 
How Supplied 
Rheomacrodex (dextran 40) is available as a sterile, nonpyrogenic solution in 
500 ml infusion bottles, six bottles per case, and is available as 
Rheomacrodex 10% w/v in normal saline NDC No. 0016-0211-65 
Rheomacrodex 1096 w/v in Dextrose 596 in Water NDC No. 0016-0212-65 
Rheomacrodex has a tendency to crystalize when subjected to temperature varia- 
tions or when stored for long periods at elevated temperatures. Storage should 
therefore be at a constant temperature, preferably not exceeding 25°C (77°F). If 
flakes of dextran are present, heat at 100°-110°C until complete dissolution is 
achieved. 
Keep from cold during transport. 
Caution: Federal law prohibits dispensing without prescription. 
For complete details including dosage please see full prescribing information 
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A computer system has the potential 
to be a tremendous asset to your 
medical practice, particularly in such 
applications as: 

e |mproving patient care 

e Creating more accessible medical 


records 
e |mproving financial management 


and control 
Reducing the rate of rising costs 
Improving facility and personnel 
utilization 
Is a computer System practical for 
your practice? Find out! 


CALL THE AMA COMPUTER EXPERT! 


John A. Guerrieri 

Program Director 

AMA Computer Consultative 
Service 

(312) 751-6417 





Rational Management 


of the Asymptomatic Carotid Bruit 


David C. Brewster, MD; Horacio H. Schlaen, MD; Jeffrey K. Raines, PhD; 


William M. Abbott, MD; R. Clement Darling, MD 


è A noninvasive cerebrovascular evaluation has been devised 
that combines three separate but complimentary procedures: 
ocular pneumoplethysmography (OPPG), carotid audiofrequen- 
cy analysis (CAA), and cerebral Doppler analysis. This evalua- 
tion has proven particularly useful in examination of the asymp- 
tomatic carotid bruit, and the management of such patients is 
aided by noninvasive testing. Patients with a poorly compen- 
sated stenosis (reduced OPPG) are all considered candidates 
for angiography and surgery. For patients with a well-compen- 
sated (normal OPPG) but surgically important stenosis (abnor- 
mal CAA or Doppler), angiography and surgery are recom- 
mended in selected patients. Angiography and/or surgery are 
believed safely withheld in all remaining patients. The reliability 
and effectiveness of this approach is evaluated in a series of 100 
consecutive patients with an asymptomatic carotid bruit. There 
were no false-positive results and only one known false-negative 
interpretation. 

(Arch Surg 113:927-930, 1978) 


I of the importance of extracranial carotid 
artery occlusive disease as a cause of stroke has led to 
increasing use of carotid endarterectomy. The benefits of 
this procedure have been clearly established, particularly in 
the symptomatie patient who is identified by cerebral 
angiography and operated on prior to any fixed neurologic 
deficit. More controversial, however, is the role of angiog- 
raphy and surgery in the asymptomatic patient whose only 
abnormality is a carotid bruit. 

It is now clear that a carotid bruit may be the only 
manifestation of a significant carotid bifurcation occlusive 
lesion. Documentation of its severity and importance, 
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however, requires the use of cerebral angiography, which, 
despite increasing safety, is not without occasional morbid- 
ity and mortality, and is also relatively expensive and 
time-consuming. Modern rational management of an 
asymptomatic carotid bruit therefore demands noninva- 
sive screening techniques that will allow identification of 
significant lesions and improve selection of patients for 
angiography and surgery. 

In recent years, a wide variety of noninvasive methods 
for evaluation of the cerebrovascular system have been 
developed. Each method, however, has limitations; most 
provide different information; and no single technique has 
emerged as totally reliable. For these reasons, the Vascular 
Laboratory of the Massachusetts General Hospital has 
adopted a unique combination of three separate but 
complimentary noninvasive techniques.' This report illus- 
trates the usefulness and reliability of such an approach in 
the practical management of patients with an asympto- 
matic carotid bruit. 


PATIENTS AND METHODS 


One hundred consecutive unselected patients seen in the Vascu- 
lar Laboratory for evaluation of an asymptomatic carotid bruit 
were identified for review. All had an audible bruit in the cervical 
region that was believed by the referring physician to originate in 
the carotid system. All patients were totally asymptomatic, being 
free of any neurologic symptoms. Their records and noninvasive 
test results were reviewed and correlated with findings at angiog- 
raphy and/or operation when available, and with their subsequent 
clinieal course. 

The noninvasive cerebrovascular evaluation combined three 
techniques: ocular pneumoplethysmography (OPPG), carotid 
audiofrequency analysis (CAA), and cerebral Doppler analysis. 
Each of these three tests is believed to provide different informa- 
tion that, when used in conjunction with the other measurements, 
provides a comprehensive assessment of a carotid lesion. 

Due to anatomic proximity, ophthalmic artery pressure provides 
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a reliable index of pressure in the distal internal carotid artery. 
Determination of ophthalmic artery pressure is now possible by 
the OPPG technique of Gee and associates,” and allows identifi- 
cation of carotid lesions severe enough to cause a pressure 
reduction distal to the stenosis. In this study, we defined a normal 
OPPG as a pressure of 110 mm Hg (maximum determinable by 
this technique) or as a pressure within 5 mm Hg of the contralat- 
eral side. No compression maneuvers were employed. By our 
criteria, any lesion associated with a reduced OPPG pressure is 
believed to represent a tight, poorly collateralized stenosis (Fig 1). 
Due to this evidence of inadequate collateral flow, we believe such 
stenoses are poorly compensated and place the patient in a 
stroke-prone category. Angiography is recommended in all such 
patients, and endarterectomy is usually performed if a significant 
lesion is confirmed. 

Because collateral circulation may maintain a normal OPPG 
pressure despite a high-grade stenosis, other methods to evaluate 
the significance of carotid occlusive lesions are required. The 
recording and analysis of the audiofrequency patterns of bruits 
has been developed by Kartchner and colleagues.** This technique, 
called phonoangiography, has been perhaps more appropriately 
termed carotid audiofrequency analysis in our laboratory. This 
method has proven quite sensitive and reliable in estimation of the 
degree of stenosis. The criteria in this study for an abnormal CAA 
were extension of high-frequency sounds into diastole and/or loss 
of the first heart sound (Fig 2). Such lesions are believed. to 
represent stenoses of 50% diameter reduction or greater. Because 
it does not depend on pressure reduction, use of CAA allows 
identification of significant lesions even if well collateralized and 
therefore with a normal OPPG pressure. Such lesions (normal 
OPPG, abnormal CAA) are believed to be well compensated but 
may still be clinically important in selected instances. 

Cerebral Doppler analysis is performed as previously described 
by many authors.’ If testing with a directional Doppler indicates 
reversal of flow in the supraorbital artery, or if the Doppler signal 
over the supraorbital artery is diminished or abolished with 
compression of the superficial temporal or facial arteries, the test 
result is considered abnormal. An abnormal cerebral Doppler test 
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duced left ophthalmic artery pressure, indicative of tight, poorly 
compensated left carotid stenosis. 
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result was believed to be indicative of a severe stenosis and an 
indieation for angiography in selected patients similar to those 
identified by abnormal CAA test results. 

The complete three-part evaluation can be performed by nurs- 
ing personnel or technicians in 20 minutes and subsequently may 
be easily reviewed by a physician. 


RESULTS 


In the group of 100 patients, 54 were men and 46 women, 
ranging in age from 36 to 84 years. Follow-up periods 
varied from 6 to 21 months, with a mean of 12 months. In 
42 patients, the bruit was noted during preparation for 
other major surgical procedures, usually cardiac or vascular 
operations. The major concern in such patients was the 
possible hazard of stroke during a subsequent operative 
procedure. Since the outcome was known in all these 
patients, the clinical usefulness of the noninvasive studies 
could still be meaningfully evaluated despite the relative 
short follow-up period. 

The results of the noninvasive studies in the 100 patients 
are shown in Fig 3. Twenty-four patients were believed to 
have surgically important lesions on the basis of the 
cerebrovaseular evaluation. Nineteen patients were identi- 
fied by a reduced OPPG pressure and therefore were 
believed to have a poorly compensated lesion. Five patients 
with normal OPPG pressure had CAA evidence of tight 
stenoses. Angiography was recommended in these patients 
with well-compensated stenoses because of upcoming 
major vascular procedures (four patients) or because of 
evidence of bilateral disease (one patient). 

All 24 patients in this group underwent cerebral angiog- 
raphy, without complication, which confirmed a surgically 
important stenosis in all instances. Such lesions were 
defined as a stenosis reducing the residual lumen of the 
vessel to 3 mm or less, usually corresponding to a 609; 


Fig 2.—Carotid audiofrequency analysis pattern typical of 
significant carotid bifurcation stenosis. There is loss of first 
heart sound and extension of bruit into diastole. Note 
relative absence of high-frequency sounds at low common 
carotid level, excluding transmitted bruit. 
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Fig 3.—Results of noninvasive cerebrovascular evaluation in 100 
patients with asymptomatic carotid bruit. Ocular pneumoplethys- 
mography, OPPG; carotid audiofrequency analyses, CAA. 


diameter reduction or greater. Nineteen patients subse- 
quently underwent uneventful carotid endarterectomy 
while five others were judged not be operative candidates 
because of total internal carotid occlusion or tandem 
lesions. 

Seventy-six patients were believed to have lesions that 
did not warrant angiography. In 17 of these patients, the 
studies showed that the bruit represented transmitted 
sounds from the heart or great vessels. In the remaining 59 
patients, carotid lesions were judged to represent clinically 
insignificant stenoses of 50% diameter reduction or less. 
Because of confidence gained from our prior experiences 
with this cerebrovascular evaluation, angiography was 
carried out in only 7 of the 76 patients believed to have 
clinically insignificant lesions or transmitted bruits. In six 
of these patients, angiographic findings confirmed the 
negative impression of the noninvasive studies, and all six 
patients remain asymptomatic in follow-up. One patient 
had a transient ischemic attack three months following his 
original evaluation, and underwent angiography at that 
time. A 50% diameter stenosis with ulceration was found. 
Although symptoms probably arose from microemboli 
rather than a hemodynamically significant stenosis, this 
patient was judged a false-negative result of our cerebro- 
vascular evaluation. Carotid endarterectomy was subse- 
quently carried out uneventfully. 

In summary, angiography was carried out in 31 patients, 
and confirmed the noninvasive test impressions in 30 
instances (97%). The remaining 69 patients believed to 
have nonsignificant lesions who did not undergo angiogra- 
phy all remain asymptomatic in a follow-up period ranging 
from 6 to 21 months. It is noteworthy that 34 of these 
patients underwent subsequert major surgical procedures 
without consequent problems. | 


COMMENT 


The benefits of carotid endarterectomy in the sympto- 
matic patient have been well established." With steady 
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improvement in surgical results, some authorities now 


advocate operation even in properly selected asymptomatic 


patients whose only abnormality may be a carotid bruit. AR í 


This viewpoint, however, remains controversial. 


+ 


Experience has now shown that a carotid bruit may not Do 
be an innocuous finding. Although bruits in the cervical E 
region may come from diverse sources, 70% to 90% of bruits - 


in the carotid region are attributable to carotid bifurcation 
disease.''* It has been well documented, in a series of 
patients followed up by serial angiography, that the natu- 
ral history of an arteriosclerotic carotid stenosis is one of 


progression in over 60% of patients studied." Most impor- 


tant, stroke has occurred in almost 20% of patients with an 
asymptomatic carotid bruit who are followed up without 
therapy." In approximately half of the patients with a 
stroke, no warning symptoms were noted.'*" It is clear, 
therefore, that a carotid bruit may be the only manifesta- 
tion of a clinically important carotid lesion that should not 
be ignored. 

Angiography remains the definitive means to establish 
the exact anatomy and degree of stenosis of a carotid 
lesion and thereby identify surgical candidates. Its wide- 
spread use in investigation of asymptomatic carotid bruits 
cannot be justified, however, as it still carries a 1% to 2% 
incidence of serious morbidity or mortality, requires hospi- 
talization, and is expensive and time-consuming." 
Furthermore, less than half of the patients with an asymp- 
tomatic bruit will be found on angiography to have a 
stenosis of 50% or greater." 

Although numerous noninvasive methods are currently 
available for possible evaluation of carotid disease, no 
single technique has been proven superior or capable, by 
itself, of identifying all significant lesions. It is, therefore, 
our conviction that several methods must be combined for a 
comprehensive cerebrovascular evaluation. The three 
components used in our clinical Vascular Laboratory are 
used in complimentary fashion to delineate the clinical 
importance of possible extracranial occlusive disease. We 
have found these techniques to be particularly applicable to 
clinical management of the asymptomatic carotid bruit. 

Because a major risk factor for the development of a 
stroke due to a stenotic lesion is probable inadequate 
collateral circulation to the ipsilateral hemisphere, the 
finding of a reduced OPPG pressure indicates a poorly 
compensated lesion and is of particular importance. Angi- 
ography was recommended in all such patients and the 
predictive value of a reduced OPPG pressure was 
confirmed by angiography in all 19 such patients in our 
series. 

Because collateral blood flow may maintain ophthalmic 
artery pressure at near-normal levels, and because of the 
inability of the OPPG technique to measure pressures 
greater than 110 mm Hg, this method cannot detect all 
significant carotid stenoses.” Complimentary use of CAA 
and cerebral Doppler analysis can, however, be expected to 
detect most additional significant lesions. 

A properly performed abnormal supraorbital Doppler 
test result always indicated a stenosis of at least 50% 
diameter reduction, in our experience. As with OPPG 
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testing, however, we have found that a normal Doppler test 
result does not exclude a significant lesion. Other investi- 
gators have reported a similar lack of sensitivity of 
simplified Doppler testing as described herein.***** There- 
fore, in patients with a normal OPPG pressure, we rely 
mainly on CAA testing to detect clinieally significant 
stenotic lesions. Its reliability is confirmed in our series by 
confirmatory angiography in the five additional patients 
believed to have surgically important lesions who were 
identified solely by an abnormal CAA. Although a normal 
OPPG pressure indicates a well-compensated stenosis, 
angiography has been recommended in some patients if 
CAA or Doppler testing indicates a stenosis of 50% diame- 
ter reduction or greater. Such selected patients include 
those who must undergo another major surgical procedure 
that may be associated with hypotension, those with 
documented progression in the severity of the stenosis, or 
patients with severe bilateral disease. We would stress that 
proper selection is important in this category, and we 
agree with Javid and associates that angiography and 
surgery should not be recommended for all patients with a 
well-compensated, asymptomatic stenosis, particularly 
those elderly patients with multiple risk factors." 

In those remaining patients (76% in this series) whose 
carotid bruit is not believed to represent a clinically 


 signifieant lesion, we feel the physician may reliably 


decide to observe the patients without angiography as long 
as they remain asymptomatic. We recognize that this 
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conclusion is not supported by angiographic confirmation 
in the majority of patients in this series who were believed 
to have clinically insignificant or transmitted bruits. 
Because of ethical and practical considerations, however, 
we did not feel that a truly randomized study, or angio- 
graphic evaluation of all such asymptomatic patients, could 
be justified. Other than angiography, no alternative means 
of evaluation besides clinical follow-up is available to 
confirm the noninvasive test impressions. We suggest that 
the safety and reliability of the decision to omit angiogra- 
phy in this group of patients is supported by the fact that 
all such patients have remained symptom-free in a follow- 
up period of up to 21 months. In addition, 34 of these 
patients underwent subsequent major surgical procedures 
without neurologic complications, which was often the 
major clinical concern associated with the finding of a 
carotid bruit. Continued clinical follow-up of this group of 
patients is obviously of importance. 

Current controversy on the asymptomatic carotid bruit 
is frequently characterized by two extreme points of view: 
angiography for none or angiography for all. We would 
urge a compromise position, with angiography limited to 
those patients likely to have lesions of surgical significance 
and safely omitted in the majority of patients. In our 
experience, the unique combination of noninvasive meth- 
ods described offers a pivotal aid in achieving such a 
rational and reasonable compromise. 
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Prognostic Value in Vein Bypass Grafts 
of the Lower Extremity 





- Doppler Ankle Systolic Blood Pressure 
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è The prognostic value of Doppler-derived ankle systolic 


_ pressure indices for predicting the patency of vein bypass grafts 
in the lower extremity was analyzed in 126 vein bypass grafts 
performed for limb salvage. Early or late graft failure was not 


= found to correlate with the preoperative ankle systolic pressure 





index (ASPI). Intraoperative blood flow measurements did not 
correlate with the preoperative ASPI. An intraoperative graft flow 
of less than 70 ml/min, a postoperative ASPI less than 0.7 at 24 
to 48 hours, or an increase in ASPI of less than 0.4 were 
prognostic signs of early vein graft failure. 

(Arch Surg 113:932-935, 1978) 


T the past there have been numerous reports on the 
results of vein bypass grafting in the lower extremi- 


-ty.'" These results have been analyzed in several different 


patient groups on the basis of either the patient's symp- 
toms or physical findings or runoff. 

The purpose of this retrospective study was to determine 
the prognostie value of Doppler ankle blood pressure for 
predicting the patency of vein bypass grafts in the lower 
extremity. 


PATIENTS AND METHODS 


One hundred twenty-six vein bypass grafts performed between 
July 1972 and July 1977 on the vascular services at the Boston 
University Medical Center and the Boston Veterans Hospital were 
studied. Only vein bypass grafts performed for limb salvage were 


(C9 ADE OPE CEES PON Ae ak ae eRe SE a ee ET DEUDA MEE 

Accepted for publication March 28, 1978. 

From the Departments of Surgery, Boston University and Tufts Univer- 
sity Schools of Medicine, Boston University Medical Center, and Boston 
Veterans Administration Hospital. 

Read before the fourth annual meeting of the New England Society for 
Vascular Surgery, Portsmouth, NH, Sept 29, 1977. 

Reprint requests to Department of Surgery, University Hospital, 75 E 
Newton St, Boston, MA 02118 (Dr Corson). 


932 Arch Surg—Vol 113, Aug 1978 


included in the study. Excluded from the study were patients 
undergoing vein grafting for nonatherosclerotic occlusive disease 
such as trauma or popliteal aneurysms. Patients with noncompres- 
sible vessels were not included because Doppler ankle pressures 
are not obtainable. Patients with an acute occlusive process within 
one month were not included as it was thought that the preoper- 
ative ankle pressure in this group would be inappropriately low as 
compared with patients with chronie occlusion and well-developed 
collaterals. 

Each patient had Doppler ankle blood pressures determined as 
previously described.'* The ankle systolic pressure index (ASPI) 
was caleulated by dividing the highest ankle pressure of the 
involved limb by the highest brachial artery pressure. Doppler 
ankle pressures were measured preoperatively and at 24 to 48 
hours following reconstructive surgery and then subsequently at 
routine follow-up visits. 

Intraoperative electromagnetic blood flow measurements were 
made by placing a correctly fitting flow probe around the vein 
graft at the termination of the reconstruction. The mean basal 
graft flow was then recorded over the next few minutes following 
cessation of the initial hyperemia. 

Follow-up was by personal examination by one of the authors 
and included visitation of six patients in either nursing homes or 
their own homes. Follow-up was considered incomplete on three 
patients, these three were scored as patent when last seen but lost 
to follow-up. 


RESULTS 


The 126 vein bypass grafts were performed on 120 
patients. Six of these patients subsequently had a further 
vein bypass graft on the opposite leg, which was also 
included in the study. There were 97 men and 28 women, 
with a mean age of 69 years (range, 44 to 84 years). Thirty 
percent of the total group were diabetic. The one-month 
operative mortality was 2.5%. All three deaths were due to 
myocardial infarction. 

The site of distal anastomosis of the vein graft was to 
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the popliteal artery in 110, anterior tibial artery in eight, 
posterior tibial artery in four, peroneal artery in three, and 
tibioperoneal trunk in one. Four of the grafts to the 
popliteal artery were tandem grafts, two extending distal- 
ly to the posterior tibial artery and two extending distally 
to the anterior tibial artery. The indication for surgery was 
rest pain in 47% and tissue necrosis in 53%. Sixteen 
patients had primarily undergone proximal reconstruction 
as an intial attempt to improve flow to the involved 
limb. 

Table 1, a life-table analysis of the vein bypass grafts 
performed for limb salvage, shows a cumulative patency 
rate of 62% at the end of the third year. Early graft failure 


J was defined as failure of the vein graft within one month 


of its insertion. The presumed causes of early graft failure 
were technical problems associated with an inadequate 
vein in seven, inadequate runoff in six, embolic in one, 
systemic hypotension in one, and unexplained in seven 
grafts. Twenty-seven percent of the early failures occurred 
in diabetic patients. 

Testing for linear response in binomial data by x’? 
analysis showed that there was no significant linear rela- 
tionship between early graft failure and preoperative 
ASPI. However, 95% (21/22) of the early graft failures 
occurred in the subgroup of limbs with a preoperative 
ASPI less than 0.5 (Table 2). Limbs that had the lowest 
preoperative ASPI (less than 0.2) had an equal chance of 
early graft failure eompared to the rest of the patients in 
the subgroup with a preoperative ASPI less than 0.5. 

There was a significant linear relationship between 
early graft failure and postoperative ankle systolic index 
(P < .001) (Fig 1).The chance of early failure increased 
with a lower postoperative ankle systolic pressure index. 
Ninety-one percent (20/22) of the early graft failures 
occurred in limbs with a postoperative ASPI less than 0.7. 
The majority of these early failures occurred in limbs with 
a postoperative ASPI less than 0.5. 

The change in Doppler ankle systolic blood pressure was 
found to have a significant linear relationship with early 
graft failure (P < .001) (Fig 2). There was a higher chance 
of early graft failure with a lower Doppler ASPI. One 
hundred percent of the early graft failures occurred with a 
A ASPI less than 0.4. 

Blood flow was measured in 38 vein bypass grafts 
intraoperatively. No correlation was found between the 
preoperative ASPI and blood flow in the vein graft (Table 
3). The mean preoperative ASPI in patients with a basal 
graft flow of 70 ml or less was 0.36, and the mean 
preoperative ASPI in patients with a basal graft flow of 
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Table 2.—Early and Late Vein Graft Failures 
in Each Preoperative ASPI Group* 





No. (%) of 




















*Ninety-five percent (21/22) of all the early failures occurred in limbs 
with a preoperative ASPI < 0.5. 


150 ml or greater was 0.34. In the five acute failures, where 
intraoperative blood flow was measured, the flows were 25, 


50, 65, 70, and 200 ml/min. The mean basal flow of these 1 


five early graft failures was 82 ml/min compared to a 
mean basal graft flow of 135 ml/min in the patent group. 
Three late failures had a mean basal graft flow of 125 
ml/min. Three other limbs had low graft flows of 60, 60, 
and 50 ml/min. One of these three limbs with a patent 
graft was amputated due to continued foot sepsis and the 
other two have patent grafts at one year and three months 
respectively. 


COMMENT 


The application of the transcutaneous Doppler technique 
to indirectly measure arterial pressure in an extremity as 
initially suggested by Ware and Laenger" has proved to be 
an extremely useful, easy, reliable, inexpensive, and accu- 
rate means of measurement of ankle blood pressure in the 
lower limb." Yao” has shown the ankle systolic pressure 
index to have a significant correlation with the patient's 
symptoms. He also showed that limbs with more extensive 
arterial disease had a lower preoperative ASPI. The 
measurement of Doppler ankle systolic pressures allows us 
to define more precisely the group of patients on whom we 
are performing reconstructive surgery. It will be of future 
use when attempting to assess the results of different 
series of reconstructions with alternative conduits in order 
to compare the homogeneity of the patient populations. 

The five-year patency rates achieved with vein bypass 
grafting for limb salvage vary between 1595 and 18%." 
The higher figure of 72% refers to a pure group of 
femoropopliteal vein grafts that did not include any tibial 
vessel bypasses included in the present series. Vein grafts 
performed with good angiographic runoff? are reported 
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Fig 1.—Comparison of vein graft failures with postoperative 
ankle systolic pressure index (ASPI). Significant linear 
relationship was demonstrated between early graft failure 
and postoperative ASPI (P < .001). 


to have a higher patency rate than those with a poor 
runoff. The results of vein grafts performed for claudica- 
tion are better than those where the indication for surgery 
was limb ischemia.?'* Hence, the more severe the disease 
the lower the cumulative graft patency. Indeed, Dean et 
al^ have suggested that ischemic limbs with a preoperative 
ASPI less than 0.2 should not have an attempt at recon- 
struction, as they found a preoperative ASPI of less than 
0.2 to be a highly accurate predictor of early vein graft 
failure. They treated 12 patients with an ASPI less than 0.2 
by saphenous vein femoropopliteal bypass grafting and 
found 11 early graft failures. These 11 failures required a 
major amputation of the involved limb. The data presented 
in Table 2 differ from their data in that the early failure 
rate in each subgroup up to a preoperative ankle systolic 
pressure of 0.5 shows no linear relationship. The early 
failure rate in the lowest preoperative ASPI group was 
29%, with a further 18% failing at a later period. Hence, 
more than one half of this group had a functioning patent 
bypass graft and avoided a major amputation. A vein 
bypass in a limb with a preoperative ASPI less than 0.5 has 
a higher chance of early failure than a vein bypass in a limb 
with a preoperative ASPI greater than 0.5 (25% vs 3.0%). A 
low preoperative ASPI should not be used as a contraindi- 
cation to an attempt at limb salvage by vein bypass 
grafting, as there was no statistical linear relationship 
between early or late vein graft failure and the preopera- 
tive ASPI. 

Dean et al have previously shown a statistical relation- 
ship between preoperative ASPI and intraoperative basal 
graft flows. In addition, all 16 of their grafts with a basal 
blood flow less than 70 ml/min failed within one month of 
graft insertion. 

The present data show no correlation of intraoperative 
basal graft flow with preoperative ASPI (Table 3). In view 
of the adequate flows that can be obtained in patients with 
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Fig 2.—Early and late graft failures for each Doppler ankle 
systolic pressure index (A ASPI) group at 24 to 48 hours 
postoperatively. In 12 limbs there was no change in ASPI 
from preoperative level. Significant linear relationship was 
demonstrated between early graft failure and ^ ASPI 
(P — .001). 

















Table 3.—Mean Intraoperative Basal Vein 
Graft Flows for Each Preoperative ASPI Group* 







Mean Flow, 
Preoperative ASPI No. of Grafts ml/min 


*No significant differences. 









a preoperative ASPI of less than 0.2, this is further 
evidence to suggest that a satisfactory functioning bypass 
graft can be obtained in this group of patients. 

The magnitude of blood flow through vein grafts 
measured intraoperatively has been found by several 
authors to correlate with vein graft failure." However, 
other authors*'* observed little or no correlation between 
blood flow measured intraoperatively and the subsequent 
patency of vein grafts. Blood flows following reconstrue- 
tion are known to increase*'*; also, blood flows measured 
under hypovolemic anesthetic conditions may be less than 
those derived from conscious patients. Hence, it would be 
surprising if the basal blood flow through a graft bore any 
relationship to late graft failure. The major use of intraop- 
erative vein graft blood flow measurement appears to be to 
detect a critical low-flow state; if such a state were 
detected, the surgeon would have an opportunity to correct 
any technical problem associated with the grafting proce- 
dure that if left uncorrected might cause early vein graft 
failure. The level of this critical flow is difficult to define. 
A flow of 70 ml or less appears to be a sign of impending 
early graft failure. However, there were three grafts with 
flows of 60, 60, and 50 ml/min that did not fail. A flow of 70 
ml or less would appear at the very least to be an indication 
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for an operative arteriogram to exclude any technical 


reason for a low blood flow that might be easily corrected if | 


identified. 
Our results show an important correlation between the 
increase in Doppler ankle pressure postoperatively and 


. patency. All of the early failures occurred when A ASPI 


was less than 0.4. Within this subgroup it is important to 
note that nearly all (88%) of grafts failed when Doppler 
ASPI was less than 0.1. We believe that when there is no 
increase in early postoperative ankle pressure, the graft 
should be reexplored promptly and intraoperative angi- 
ography performed. This approach will provide the best 
opportunity to eliminate the majority of early graft fail- 
ures. 

Periodic follow-up Doppler evaluation of patients with 


vein bypass grafts appears also to be warranted, as seven E 
vein bypass grafts were detected as deteriorating where - 


the follow-up pressure and arteriograms showed stenotic 


lesions either at the proximal or distal anastomosis of the — 
vein graft. A deterioration in the last postoperative Dopp- _ 
ler ASPI is a strong indication for an arteriogram. All — 


seven vein grafts were revised and continue to be patent at 
the present time. 

Vein bypass grafting appears to be the treatment of 
choice for patients threatened with severe limb ischemia. 
Satisfactory vein graft patency and limb salvage rates can 
be obtained in this group of patients. Intraoperative blood 
flow measurements and intraoperative Doppler ankle 


systolic pressure indices may prove to be valuable guides __ 


for detecting and avoiding vein graft failures. 
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for Noninvasive Vascular Assessment 


Results of Experimental Tests With Arterial Stenosis. 


David H. Finley, MD, David B. Pilcher, MD 


è A simple, inexpensive pulse wave recording device was 


= tested in large (25- to 40-kg) dogs. Femoral arterial flow, 


prestenotic and poststenotic arterial waveforms, and pressures 


JA were monitored as stenosis was induced with a constricting silk 


loop. The recording device tested was placed around the distal 
leg. 

The pulse wave recorder accurately reproduced the arterial 
pulse waveform. The amplitude of the device’s waveform was 
linearly proportional to the arterial pulse pressure. The instru- 


ment was sensitive in detecting a flow-limiting stenosis. 


The cuff represents an advance in noninvasive vascular 
assessment because it is quite inexpensive, portable, and dura- 
ble, as well as precise and sensitive. 

(Arch Surg 113:936-939, 1978) 


he suecess of modern vascular reconstructive surgery 

has created a need for instruments aiding in the 
noninvasive assessment of the peripheral arterial system. 
Most agree that clinical judgment and information derived 
from the basic history and physical examination are most 
important in reaching therapeutic decisions. Nevertheless, 
instruments that provide objective data concerning the 
adequacy of the arterial system are of use in several ways: 
screening of patients for arteriography or for referral to a 


—— vascular surgeon, following the course of a patient treated 


nonoperatively, comparing preoperative and postoperative 
vascular status, and intraoperative monitoring. Most of the 
devices currently in use are complicated and expensive, and 
therefore are not readily available to the majority of 
medical and surgical practitioners. In addition, their 
complexity and cost often prevent them from being easily 
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portable, durable, or available after regularly scheduled 
times. 

We have tested an instrument, simple in construction 
and technique and relatively inexpensive, that is designed 
to aid in the noninvasive assessment of the arterial system. 
The instrument does not measure actual blood flow, but 
utilizes the segmental limb pulse wave recording principle. 
This principle is useful in detecting proximal occlusive 
disease by comparing segmental pulse wave changes.'* 

We have tested the device for its linearity of internal 
volume-pressure relationships, sensitivity, and reproduci- 
bility in the detection of critical arterial stenosis. 


MATERIALS AND METHODS - 


The instrument tested, a sphygmopleilgetibzraph (SP), is 
constructed from a standard blood pressure cuff. Between the 
outer cloth layer of the cuff and the inner neoprene air bladder is 
placed a pressure-sensitive piezo-electric crystal. When the assem- 
bly is placed around a limb segment, the neoprene air bladder is 
inflated in a standardized fashion with a predetermined volume of 
air, depending on the size of the cuff, to a predetermined 
subdiastolic pressure, usually 40 mm Hg. During systole, the 
entrance of blood into the monitored limb segment causes both a 
temporary increase in arterial pressure and segmental volume. 
The air bladder is temporarily compressed and reduced in volume, 
with a resulting rise in cuff pressure. The cuff pressure increase is 
detected and transduced by the pressure sensitive crystal into 
electrical energy. This electrical output may be displayed on an 
oscilloscope or a standard ECG machine. The curve thus generated 
resembles the arterial pressure wave (Fig 1). Formulas relating 
pressure-volume changes and arterial compliance in a similar 
device (that is connected via tubes to an externally located 
transducer) have been described previously by Raines et al.' 

We have examined SP performance in severa! areas in attempt- 
ing to determine its accuracy: (1) linearity of volume-pressure 
relationships within the cuff system; (2) linearity of changes in 
amplitude of the SP-generated curve with arterial pulse pressure; 
(3) sensitivity in detecting an experimentally produced flow- 
limiting lesion; and (4) presence or absence of distortion in pulse 
wave recording. 
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Fig 3.—Plot of AV vs AP as measured within SP cuff. P, indicates initial inflation pressure (mm Hg). 
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Fig 4.—Plot of AMP(Stat) and AMP(SP) vs flow. All values 
expressed as percentage of baseline for each run. Brackets 
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Fig 6.—Plot of AMP(Stat) vs AMP(SP) at varying degrees of 
stenosis. Computer-drawn line forced through origin. r = 0.98. 
Slope regression = 0.95 + 0.016. 


Internal volume-pressure relationships were determined with 
the cuff assembly placed around a plastic tube. The cuff was 
inflated with an initial volume (V,) of 2.5 to 3.5 cc to different 
initial pressures (P,), 22 to 76 mm Hg. Increments of volume (AV) 
of 0.1 ce were added to the cuff system with calibrated plastic 
syringes. Cuff pressures were monitored with a calibrated 
Statham pressure transducer connected to a polygraph recorder. 

Further testing was performed, using laboratory animals under 
controlled conditions. Four 30- to 40-kg mongrel dogs were anes- 


. thetized; jugular veins and carotid arteries were cannulated, and 


corresponding pressures were monitored on a multichannel record- 
er. The femoral artery was isolated (Fig 2). Femoral blood flow 
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Fig 5.—Plot of slope (pressure acceleration AAMP/D,) vs flow, 
expressed as percentage of baseline readings. Brackets indi- 
cate + SEM. N varies from 6 to 41. 


was monitored with an electromagnetic flowmeter. Arterial steno- 
sis was induced with a 3-0 silk loop placed around the artery as 
described by Bergeur and Hwang.’ Distal to the constriction loop, 
an arterial side branch was cannulated with a Teflon catheter, and 
connected to a Statham pressure transducer. Intra-arterial pres- 
sures and pressure curves distal to the silk loop were monitored 
and recorded by the polygraph. All branches of the artery between 
the flow probe, silk loop, and cannula were ligated and divided. 
Distal to the intra-arterial monitor, the SP cuff was placed around 
the limb and inflated with 2.5 to 3.0 ce of air toa pressure of 40 mm 
Hg. Each trial was begun by recording an average of baseline 
measurements of (1) flow in cubic centimeters per minute, and (2) 
intra-arterial systolic, diastolic, and pulse pressures in the carotid 
and femoral arteries. The height of the SP-generated pulse wave 
was then adjusted at the beginning of each run to approximate the 
height of the Statham-generated wave, in order to facilitate 
comparisons. Each run was standardized so that the baseline 
readings were expressed as 1.00 for each measurement. Arterial 
stenosis was then induced in increments by tightening the liga- 
ture with calipers. Carotid pressures, femoral flow, intra-arterial 
poststenotic femoral pressures and waveforms, and SP poststenot- 
ic waveforms were recorded after each increment of constriction 
until total occlusion was obtained. These measurements in each of 
the 18 runs were then expressed as a percentage of that particular 
run’s baseline. Eighteen separate trials were performed in four 
animals, 


RESULTS 


As shown in Fig 3, increases in AV added to the cuff 
showed linear increases in cuff pressure (AP) over ranges 
of P, tested. 

The intra-arterial Statham- and SP-generated waves 
were analyzed with particular attention to waveform 
amplitude (AMP), pulse duration (D,), duration of pressure 
acceleration (D,), duration of pressure deceleration (Di): 
and slope of the accelerating portion of the wave, a scheme 
described for flow wave analysis by Lee and Madden. 
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Amplitude of both waveforms generated, AMP(Stat) and 
AMP(SP), began to decrease at the point where stenosis 
was sufficient to decrease flow, with further stenosis 
causing further decreases in amplitude (Fig 4). With 
inereasing stenosis, D, (in milliseconds) as well as D, and 
D, remained unchanged. Slope, as an expression of AMP/ 
D, for Statham- and SP-generated waveforms, decreased 
with stenosis in the same manner as amplitude (Fig 5). 
This is expected if D, is constant. 

At any given degree of stenosis, when the percent 
reduction in AMP(stat) and AMP(SP) are compared, the 
resulting plot is straight line, with a correlation coefficient 
of 0.98 and a slope regression of 0.95 + .016 (SE), showing a 
linear and 1:1 relationship (Fig 6). 


COMMENT 


The noninvasive instruments used for vascular assess- 
ment have not demonstrated their ability to calculate 
actual limb or segmental blood flow.’ Accurate inferences 
of relative segmental blood flow and inferences of proxi- 
mal arterial occlusion, stenosis, or patency may be drawn 
from measurements on a variety of instruments, including 
the mercury strain gauge," the impedance flowmeter,’ the 
pulse volume recorder,’ and segmental Doppler-obtained 
blood pressures.*'^ These techniques require comparisons 
between limb segments, either vertically (eg, ipsilateral 
calf to thigh) or horizontally (calf to contralateral calf). The 
presence of an arterial stenosis proximal to the tested limb 
will, if the stenosis is flow-limiting, cause reduced postste- 
notic pressure, velocity, volume, and flow. Furthermore, 
because of the nature of the phenomenon of an arterial 
stenosis, any signifieant decrease in pressure, velocity, 
volume, or flow distal to the stenosis implies the presence 
of a relatively large stenosis, usually greater than 50% 
under resting conditions.*:'*" 

Thus, if the pulse wave recording is done with an 
instrument that aceurately reproduces the pressure- 
volume relationships and the arterial pulse wave, accurate 
segmental comparisons may be made regarding the 
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presence or absence of a critical, flow-limiting arterial 
stenosis proximal to the tested limb segment. We think the 
data from our experimental testing of the SP device under 
conditions described justify several conclusions: (1) the 
internal pressure-volume relationships of the cuff are 
linear and are not a source for inaccuracy or distortion; (2) 
the SP waveform time intervals recorded, baseline and 
poststenotie, correspond to the time intervals of the true 
intra-arterial pressure waves; (3) the SP wave pulse ampli- 
tude decreases linearly with arterial-arterial pulse ampli- 
tude (pulse pressure); (4) the decrease in SP wave ampli- 
tude has shown the same sensitivity and accuracy as the 
decrease in arterial pressure in detecting arterial stenosis. 
This has been shown to be true, however, only under 
laboratory conditions that permit known baseline arterial 
pressures and pulse waves from direct arterial cannula- 
tion. 

While SP and arterial pulse amplitude are related func- 
tions with a high degree of linear correlation, the 95% 
confidence limit of a single amplitude determination is 
+ 2095. We believe a large part of this is accounted for by 
the normal variations in stroke volume that occurs with the 
normal respiratory cycle.'^'* In order to improve the 95% 
confidence interval to +10%, it is necessary to take the 
average of four amplitude determinations. This simple 
step increases substantially the accuracy of the instrument 
and of the technique. 

The durability, simplicity, and portability of the SP 
system in vascular monitoring has been demonstrated in 
five years of clinical use in conjunction with Doppler- 
obtained segmental blood pressures. Studies correlating SP 
values, Doppler segmental blood pressures, and arterio- 
graphie findings are now in progress. While the SP and 
Doppler techniques seem to complement each other in 
many situations, the SP is simpler to use in intraoperative 
monitoring. 

The materials used in this study were provided by Buffington Clinical 


Systems, Cleveland. 
Clement Comeau provided technical assistance in this study. 
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Breast Biopsy 


A Comparison of Outpatient and Inpatient Experience 


George M. Walker II, MD; Roger S. Foster, Jr, MD; 


Catherine P. McKegney; F. Patrick McKegney, MD 


* Nine hundred ninety-seven breast biopsies that were 
performed at one hospital over the five-year period from 1971 
through 1975 were reviewed because of a changing pattern in the 
use of breast biopsies on outpatients who were under local 
anesthesia. In 1971, 1796 of all breast biopsies were performed 
as outpatient procedures; by 1975, the figure was 60%. In 1971, 
5% of all malignant neoplasms were diagnosed by the use of 
biopsies as outpatient procedures and 30% in 1975. Hospital 
charges for biopsy on an inpatient basis of benign breast disease 
were 7.2 times higher than for biopsy on an outpatient basis. 
Interviews of 102 patients clearly suggested that most patients 
were satisfied with the outpatient breast biopsy experience. 
Outpatient breast biopsy under local anesthesia is a safe proce- 
dure that is more economical in terms of medical cost, surgeons’ 
time, and patients’ time away from home and/or job. Preliminary 
biopsy of malignant lesions using local anesthesia permits more 
efficient use of diagnostic procedures to stage the extent of 
disease prior to treatment. Patient acceptance of breast biopsy 


as an outpatient procedure under local anesthesia was similar to 
their acceptance of biopsy on an inpatient basis under general 


anesthesia. 
(Arch Surg 113:942-946, 1978) 


vn tradition in the United States has been to 


J perform breast biopsy under general anesthesia and 
then to proceed with immediate mastectomy when a 
malignant neoplasm is diagnosed on histologic examina- 
tion of a frozen section. Breast biopsy as an outpatient 
procedure using local anesthesia has not yet been widely 
accepted although the technique is well described.'* Since 
1970, surgeons at the Medical Center Hospital of Vermont, 


. Burlington, have performed an increasing percentage of 
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breast biopsies on outpatients. 

This study was undertaken to examine the changing 
pattern in the use of breast biopsy as an outpatient 
procedure. An assessment of the cost-benefit ratio of 
biopsies performed on outpatients under local anesthesia 
vs biopsies done on inpatients was made. Also, a survey of 
outpatients having breast biopsies in 1975, was conducted 
to compare patient reactions to the biopsy experience. 


MATERIALS AND METHODS 


Records of all breast tissue received in the Department of 
Pathology at the Medical Center Hospital of Vermont for a 
five-year period from Jan 1, 1971, to Dec 31, 1975, were reviewed. 
Pathology reports resulting from cosmetic surgery, incidental to 
other procedures or for recurrent disease were excluded from the 
study as were specimens submitted from other hospitals or if the 
patients were male. This resulted in a study group of 997 patients. 
All hospital records were reviewed for the patients with malignant 
neoplasms diagnosed by biopsy as an outpatient procedure. In 
addition, randomly selected charts for the group that had benign 
biopsy specimens as inpatients were reviewed. Fifteen outpatient 
charges and 20 inpatient charges were examined for randomly 
selected patients. Inpatient charges included hospital day rate, as 
well as laboratory, roentgenogram, operating room, and pathology 
fees. Outpatient charges included outpatient operating room fee 
and laboratory charges. Professional fees were not included in the 
calculation of charges since they were not readily available and it 
was assumed that the fee for surgeon and pathologist would be 
comparable for both inpatient and outpatient breast biopsy. For 
inpatient breast biopsy, under general anesthesia, there would be 
an additional fee from the anesthesiologist. 

To assess patient response to the alternative biopsy procedures, 
names of the 188 patients who had biopsy specimens taken 
between Jan 1, 1975, and Dec 31, 1975, were obtained from 
pathology log books. The patients had been treated by 12 surgeons 
all of whom gave permission for their patients to be interviewed 
and provided the telephone numbers. Attempts were made to 
interview by telephone all 188 patients, but only 110 patients were 
reached. Only three patients refused the interview and another 
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two declined to answer all of the questions and three patients were 
deleted from tabulation of the data because they had a delay 
between breast biopsy as an inpatient procedure under general 
anesthesia and mastectomy. One hundred two interviews were 
complete and provide the data about patient responses. Patients 
were asked about their major concern at the time of the biopsy, 
their feelings about the biopsy itself, how nervous they were at the 
time, and whether they now perform breast self-examination 
(BSE). In addition, they were asked if they had to do it over and if 
there were a choice for their partieular condition, whether they 
thought they would prefer local or general anesthesia for the 
biopsy. All interviews were conducted by a single female inter- 
viewer who had previously interviewed 25 breast biopsy patients 
not included in this report. 

Questions for patients who had breast biopsy for benign disease 
were as follows: 

(1) Did you find that anything about the procedure particularly 
helped you? (2) Was there anything about the procedure that 
bothered you? (3) Were you satisfied with the procedure? (4) 
Would you describe yourself as (a) very nervous (b) a little nervous 
(c) not at all nervous, about the procedure? (5) What was your 
major concern? (6) Was there anything else that worried you? (7) 
Did you examine your breasts regularly before the procedure? 
Have you examined your breasts since? (8) Sometimes breast 
operations are done with the patient asleep under general anes- 
thesia and sometimes with the patient awake and the area 
numbed with local anesthetic. Do you remember which type of 
procedure you had? (9) Did you know that some patients had 
(local/general) (the other) anesthesia? (10) If you had to do it over 
and if there was a choice for your particular condition, do you 
think you would prefer local or general anesthetic? What are your 
reasons? (11) If your lump had been malignant, would you have 
wanted to have a few days before further surgery? 

Questions for patients who had breast cancer were as follows: (1) 
Did you find that anything about the procedure particularly 
helped you? (2) Was there anything about the procedure that 
bothered you? (3) Were you satisfied with the procedure? (4) 
Would you describe yourself as (a) very nervous (b) a little nervous 
(c) not at all nervous, about the procedure? (5) What was your 
major concern? (6) Was there anything else that worried you? (7) 
Sometimes breast biopsies are done with the patient asleep under 
general anesthesia and sometimes with the patient awake and the 
area numbed with local anesthetic. Do you remember which type 
of procedure you had? (8) Did you know that some patients had 
their biopsies done with (local/general) (the other) anesthesia? (9) 
If you had to do the biopsy over and if there was a choice in your 
particular condition, do you think you would prefer general or local 
anesthetic? (10) Patients who had breast cancer and had their 
biopsies while they were awake come back a few days later for 
further surgery. If a patient was asleep during the biopsy, all the 
surgery is done before she wakes up. You said you were (a) asleep 
(b) awake during your biopsy (patient confirms). If awake: How 
long was there between your biopsy and the later surgery? Do you 
think those days between the biopsy and further surgery were 
good for you? Would you have preferred to have had the operation 
sooner after the diagnosis? If asleep: If there had been some time 
between your biopsy and the mastectomy, do you think it would 
have been (a) the same (b) easier (c) or harder, for you? 


RESULTS 
Frequency of Outpatient Biopsy 


Of the 997 breast biopsies performed over the five-year 
period, 341 (34%) were performed on an outpatient basis, 
using local anesthesia (Table 1). There was a noticeable 
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upward trend in the use of outpatient biopsy over the five E 


years (Figure). In 1971, 17% of all breast biopsies were 


performed as outpatient procedures; in 1975, the figure. 


was 60%. Over the five-year period, there was a gradual 
inerease in the proportion of malignant neoplasms diag- 
nosed by outpatient breast biopsy, from 5% of all malig- 
nant neoplasms in 1971 to 30% in 1975 (Figure). 

Three hundred (30%) of the 762 who had benign disease 
had biopsies as outpatients (Table 1). Of the 462 women 
who had breast biopsy as inpatients for benign disease, 
82% had a general anesthetic. In 65% of the patients having 
a biopsy of a benign lesion under general anesthesia, the 
hospital charts mentioned that the possibility of a mastec- 
tomy had been discussed with the patient. Almost all 
inpatient biopsies under general anesthesia were followed 
by immediate mastectomy if the diagnosis of malignancy 
was made by frozen section. 


Forty-one (17%) of the 235 women with malignant B 


neoplasms were diagnosed by breast biopsy as outpatients. 
Except for one patient who refused further surgery until 
23 months after biopsy, the average interval between the 
outpatient biopsy of malignant neoplasm and mastectomy 
was 8.3 days (range 2 to 18 days). 


Cost 


Average hospital charges for inpatient biopsies for 
benign breast disease were 7.2 times higher than for 
biopsies performed on an outpatient basis: $430 for inpa- 
tients, $60 for outpatients. The average hospital stay, 
including day of admission and day of discharge, was three 
days for benign inpatient biopsy (Table 2). In 1975 alone, 
the savings in hospital costs for the 96 patients having 
benign lesions removed as outpatients rather than as 
inpatients was approximately $37,000. No attempt was 
made to quantitate economic costs in terms of time lost 
from work or family duties. 


Patient Reaction 


Of the 102 interviewed patients having breast biopsies in 
1975, 82 had had benign disease, and 20 patients had had 
malignant neoplasms at biopsy (Table 3). Of the benign 
disease biopsies, 44 were done on an outpatient basis, 25 on 
an inpatient basis, and 13 patients had had breast biopsies 
on both an inpatient and outpatient basis. The 13 patients 


having both inpatient and outpatient breast biopsies had 


their biopsies performed at different times for two sepa- 
rate lesions. Of the 20 patients whose biopsy specimens 
showed malignant neoplasms, ten were diagnosed by biop- 
sy on an outpatient basis, and ten by biopsy on an inpatient 
basis under general anesthesia. 







Table 1.—Location of Patient at Time of Performance 
of Breast Biopsy* 







Pathologic 






Diagnosis X Inpatient (96) Outpatient (96) Total (%) 
Benign 462 (46) 300 (30) 762 (76) 
Total 656 (66) 341 (34) 997 (100) 





*Five-year experience, 1971 through 1975. 
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Changes in percentages of breast biopsies performed on outpatients or inpatients 
for both benign and malignant disease from 1971 through 1975. 


All of the patients stated to the interviewer that they 
were satisfied with their care. When asked to name their 
-major concern at the time of biopsy, approximately 70% of 


. the patients mentioned cancer. Breast loss was rarely 


mentioned first as a major concern, but when probed 
further about other concerns, 14% of the total patients 


mentioned breast loss. Responses in this area varied little 


f i 


between the inpatient and outpatient biopsy groups. 
Overall, there was little difference in the nervousness of 

the inpatient groups compared with the outpatient groups. 

Somewhat more outpatients with benign breast disease, as 


a group, recalled being more nervous than did patients 


with benign breast disease who had undergone biopsy as 
inpatients. The small sample size for patients with malig- 
nant breast disease certainly does not allow specific conclu- 


sions to be drawn. from the data given in Table 4. 


When patients were asked which type of procedure they 


. A would prefer if they had to do it over and if there was a 
. choice for their particular condition, most preferred the 
~ type of biopsy they had been given (Table 5). Women who 


had had breast biopsies both as inpatients and as outpa- 
tients were evenly divided between the type of procedure 


. they preferred. 


Ten patients who had biopsy of malignant neoplasms as 
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outpatients were asked whether the delay between diagno- 
sis and mastectomy was beneficial; four said yes, two 
wished the surgery had been sooner, and four had no 
opinion. All ten of the patients who had a mastectomy and 
who had had their diagnosis by frozen section under 
general anesthesia believed that it would have been harder 
on them to have had a delay between the biopsy and the 
surgery. 

All patients who had a breast biopsy for benign disease 
were asked whether they had done regular monthly BSE 
both before and after the biopsy (Table 6). One quarter of 
the group had begun BSE after biopsy. Despite the medical 
encounter with breast disease, almost one fourth of the 
patients did not perform BSE either before or after the 
procedure. An additional three patients had been doing 
regular BSE but stopped after inpatient breast biopsy for 
benign disease. One of these three women stated she was 
"afraid she would find something else again." 


COMMENT 


This report presents the combined experience of 12 
surgeons performing biopsies for breast masses at a 
private general hospital affiliated with a medical school 
over a five-year period. Throughout this period, one of us 
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Table 2.—Excision of Benign Breast Lesions 
| | Average Average Days % General 
Hospital Cost,* $ Hospitalized Anesthetic 
Inpatient 430 T 82 


*Does not include surgeons' fees. 










Table 4.—Question Asked Concerning Procedure 





Would You 
Describe Yourself as 





A Little 







Nervous Not 
Very About the at All 
Biopsy Group Nervous? Procedure? Nervous? 





Benign outpatient 
(N = 44) 23 16 5 
Benign inpatient 
(N = 25) 8 9 8 
Benign inpatient and 
outpatient (N = 13) 4 9 me 
= e. 6 4 
8 2 3 


Malignant outpatient 
(N = 10) 


Malignant inpatient 
(N = 10) 
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Table 3.—Location of Patient at Time of Breast Biopsy 
for Patients in Interview Sample 


Both 
Inpatient 
and 
Outpatient* Total 


Inpatient Outpatient 


Benign 
Malignant 
Total 





*Patients had biopsies performed at different times for two separate 
lesions. 


Table 5.—Preference for Local vs General Anesthesia 


If You Had To Do it Over and There Was 
a Choice in Your Particular Case, Do 
You Think You Would Prefer 


Don't 
Know? 


General 
Anesthesia? 


Local 
Anesthesia? 

Benign outpatient 

(N = 44) 
Benign inpatient 

(N = 25) 
Benign inpatient and 

outpatient (N = 13) 
Malignant outpatient 

(N = 10) 
Malignant inpatient 

(N = 10) 





—Percent of Benign Biopsy Group Responding as Indicated 


Did You Examine Your Breasts Regularly Before/After the Procedure? 
f SSS 


Before, Yes; 
After, No 


Benign outpatient (N = 44) 

_ Benign inpatient (N = 25) 
Benign inpatient and outpatient 
(N = 13) xt 

Total (N = 82) 3 

(R.S.F.) has routinely used local anesthesia in outpatient 
surgery for biopsy of dominant solid breast masses wheth- 
er the mass is suspect of being benign or malignant. Cysts 
are routinely aspirated in the office and for patients with 
large breast masses with clinical signs of malignant 
neoplasm, the core cutting needle rather than open breast 
biopsy is frequently used to establish the diagnosis. Only 
when breast biopsy on an outpatient basis establishes the 
diagnosis of a malignant neoplasm is the patient evaluated 
for metastatic disease, eg, chest roentgenogram, bone scan 
(or metastatic roentgenogram survey), and evaluation of 
serum alkaline phosphatase levels. Deferring these studies 
until after histologic diagnosis of malignant neoplasm 
obviates the need for performing any of these studies in 
80% of the patients with benign breast masses. For the 
patient with a benign breast mass, the surgeon does not 
need to spend time evaluating the patient for a general 
anesthetic or to exclude metastatic disease prior to the 
biopsy. There is no time spent waiting for induction of 
general anesthesia or postoperative hospital stay. Exten- 
sive discussion of definitive treatment with the patient is 
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Before, Yes; 
After, Yes 


Before, No; 
After, Yes 


Before, No; 
After, No 


11 uw 2 
40 21 18 


only carried out after a histologic diagnosis of cancer. In 
addition to the dollar savings noted previously, the 
decrease in time of patient away from job and family and 
the time expenditure by the surgeon is less. 

We found that there were substantial savings in terms 
of hospital charges averaging $370 when breast biopsy was 
performed as an outpatient procedure. Hunt and Crass,’ in 
their series, quoted figures similar to ours, whereas Caffee 
and Benfield? demonstrated a considerable but smaller 
savings of $133 for biopsy on an outpatient basis. Saltz- 
stein et al? calculated the cost of biopsy as an inpatient 
procedure as being 1.9 times higher than breast biopsy 
done as an outpatient procedure. 

Concern has been expressed, most notably by Urban,’ 
that delayed mastectomy after biopsy may have an adverse 
effect on survival rates. This specific question has been 
addressed by Abramson,' Jackson and Pitts,* Pierce et al, 
Scheel,’ and Haagensen" with studies that indicate that 
there is no change in survival for patients when there is a 
delay between biopsy and mastectomy compared with 
patients undergoing frozen section with immediate 
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There are, of course, those patients for whom biopsy 
done under local anesthesia would not be advantageous. 
Large lesions that would be technically difficult to excise 


_ while maintaining patient comfort or very small masses 


that might be obscured by the infusion of local anesthetic 
or lesions only demonstrated by roentgenography are such 
examples. Patient attitudes and feelings about the local 
procedure should obviously also be considered. 

Saltzstein et al’ and Hunt and Crass’ used questionnaires 


to demonstrate high patient acceptance of breast biopsy as 


an outpatient procedure and minimal disruption of job and 
family life. Their findings also suggested a lower level of 
anxiety among their outpatients because none of them had 
to sign operative permits for biopsy and possible mastecto- 


my. Our data corroborate their studies, at least to the 


degree that there were no substantial differences in the 
anxiety levels among the several patient groups. There 
may have been some confusion about the question on the 
degree of nervousness as some women seemed to answer it 


. asthough it were asked about the operation itself and some 


as though it were referring to the whole situation, includ- 
ing the possibility of malignant neoplasms of the breast. 


. Such a mixed interpretation would tend to increase reports 


of anxiety. i 
Approximately three fourths of the patients preferred 
the procedure that they had received. This finding may 


. reflect general patient submissiveness or ignorance of the 


. Alternatives. For whatever reasons, the finding clearly 
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suggests that most patients will be satisfied with having 
the less arduous, costly, and risky breast biopsy as outpa- 


tients. The satisfaction with biopsy as an inpatient proce- 
dure was slightly lower in the combined inpatient groups 
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mbined outpatient groups (78% 


(71%) compared with 
[Table 5]. . DE MT | 

The final finding highlights the problems of influencing 
women to carry out BSE. Of the women surveyed, 255; 
began doing regular BSE after a biopsy for benign breast 
disease, but another 25% were not doing BSE after having 
undergone a biopsy. This may reflect either a failure of 
surgeons to stress and teach BSE or a denial of the 
possibility of cancer by the patient. Three of 15 women who 
had been doing BSE prior to their biopsy stopped doing 
BSE after undergoing a biopsy as inpatients for a benign 
breast mass. Although the numbers surveyed were small, it 
would seem that a less than satisfactory experience with - 
breast biopsy could lead to delayed treatment of a cancer 
appearing at a later time. 


CONCLUSION 


Although there was wide variation among the 12 
surgeons in this study in the percentage of patients 
selected for biopsy as an outpatient procedure, all are 
performing some of their breast biopsies on outpatients 
under local anesthesia. Our data show a steady decrease in 
hospital admissions for breast biopsy, although the number 
of biopsies performed each year has not changed. The 
overall use of breast biopsy on an outpatient basis 
increased during the five-year period to a point where well 
over two thirds of all benign breast lesions and nearly one 
third of all malignant breast lesions had a biopsy specimen 
taken on an outpatient basis. Breast biopsy as an outpa- 
tient procedure using local anesthesia is a safe procedure, 
is well accepted by patients and has many advantages in 
terms of cost and time savings, lower hospital and labera- 
tory use, and reduced risk of general anesthesia. 
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Shunting i in Humans Following Blood 


Transfusion 


Relation to Sereen Filtration Pressure of Transfused Blood 
and Prevention by Daeron Wool (Swank) Filtration 


John Barrett, MD; Ash H. Tahir, MD; Martin S. Litwin, MD 


e Transfusion through standard filters to dogs of stored blood 


- containing microaggregates results in an increase in pulmonary 


arteriovenous shunting (Q./Q,) and a decreased diffusion 
capacity of the lung for O.. These effects are due to microemboli 
that pass the filters and are prevented by use of Dacron wool 
(Swank) micropore transfusion filters. It was the purpose of this 
study to determine whether alterations in pulmonary shunting 
occur in humans following transfusion of stored blood through 
standard transfusion filters. 

In eight patients transfused over 20% of blood volumes 
through standard filters, Q./Q, and alveolar-arterial O, tension 
differences increased significantly. These changes did not occur 
in patients transfused comparable amounts of blood through 
Dacron wool (Swank) filters or in patients transfused less than 
20% of blood volumes. A direct correlation was found between 
the absolute percent change in Q./Q, and the quantity of 
microaggregates passing the filter and present in the transfused 
blood. 

It is concluded that removal from stored blood of microaggre- 
gates by administration of the blood through effective micropore 
transfusion filters prevents an increase in Q./Q, caused by 
administration of such material. 

(Arch Surg 113:947-950, 1978) 


n earlier research, in these laboratories, when stored 
blood was transfused through standard transfusion 
filters to dogs pulmonary insufficiency occurred and was 
associated with an increase in pulmonary arteriovenous 
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Weight, Blood 


kg Volume, ml 


Group 1 
(standard filter) 


Group 2 
(Dacron wool filter) 


Group 3 
(no transfusion) 
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shunting of blood and a decreased diffusion capacity of the — d 
lung for O,.'° The causal factor was large numbers of 


microemboli subsequently found in the pulmonary micro- 
circulation. The severity of the pulmonary changes was 
directly related to the quantity of microemboli transfused. 
Detrimental pulmonary effects were not noted when 
microembolization was prevented by use of Dacron wool 
(Swank) blood transfusion filters. 

Transfusion of stored blood has been implicated in the 
etiology of posttraumatic pulmonary insufficiency." 
Several types of micropore filters are available that will 
remove microaggregates and return screen filtration pres- 
sure (SFP) of stored blood to normal." However, objective 


data have not previously been presented showing the 


pulmonary effects in humans of blood transfusions with 
elevated SFP. It was the purpose of this study to determine 
whether alterations in pulmonary shunting occur in 
humans following transfusion of stored blood through 
standard transfusion filters using generally accepted 
transfusion techniques. If such alterations were noted, it 
was a further purpose of this study to compare the effects 
of standard blood filtration and Dacron wool (Swank) 
micropore filtration on these changes. 






Group 1 Group 2 Group 3 
(Standard (Dacron (No 
nee DD Transtusion) 


um 
Orthopedic 


Estimated 
Operative Blood Blood 
Time, Loss, Replaced, 
s ml mi 


Age of Pressure of 
Blood, Blood, mm 
Days Hg 


3 hr 48 1,300 


4 hr 18 1311 





2 hr 30 
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Table 1.—Major Operations in Transfused Patients £r. 
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METHODS iei Ts 


| Tetto randomly selected patients ede Re HONE major 
E extrathoracic surgical procedures were studied consecutively and 
. alternately (Table 1). There were 10 males and 13 females, and 

l E. ST Mer ages ranged from 10 to 68 years (Table 2). 

After premedication with atropine, 0.6 mg, and morphine, 8 mg, 
b^ Eu or meperidine (Demerol) hydrochloride, 50 to 75 mg, anesthesia 
— was induced. Each patient was intubated using an oropharyngeal 
^. . airway. 

x | An intra-arterial catheter in the radial artery was used during 
—  . the operation as a part of good medical management to aid the 
. anesthesiologist i in monitoring the degree of blood oxygenation 
.. and blood pressure. Arterial blood samples for analysis were 
E = obtained from this catheter. In six patients central venous cathe- 
- ters were also available to obtain mixed venous blood for analy- 

.. Sis. 

i; When d patient had stabilized, an anesthetic gas mixture of 
-. 1% halothane:99% oxygen was administered by bag assistance. In 
iaeio pulmonary arteriovenous shunting, this gas mixture 
. has been shown to lead to 100% O, saturation of hemoglobin.'** 
- The administration of this mixture was continued for at least 15 

Ta a minutes, and blood samples were obtained from the radial artery 
-= catheter and from the central venous catheter when available. 

Blood samples were analyzed immediately for pH, Pco., and Po, 
. using a pH/blood gas analyzer. 
= — Percent pulmonary arteriovenous shunt (Q,/Q,) was calculated 

= using the Berggren equation." Because these patients were 

= . undergoing elective operations and the inspired O, tensions were 
1 high, a fixed arteriovenous O, difference was assumed in those 
patients in whom mixed venous blood was not available for 
-  — analysis.'*^*'* Comparison of shunt values calculated in patients in 

- — whom mixed venous blood samples were obtained to values in the 
— same patients calculated using this assumption verified that 
results were comparable to within 1%. 

— . Alveolar/arterial O, differences D(A-a)O. were also calculated 

_ with the patient breathing 1% halothane:99% oxygen. 

E. Once the initial postanesthetie induction Q,/Q, and D(A-a)O, 
had been determined, an appropriate nitrous oxide-oxygen gas 

* mixture was continued throughout the operation. Five patients 

who underwent laparotomy also received curare for muscle relax- 

ation. 

_ For purposes of this study blood volume was assumed to be 10% 

— — of the patient's body weight. Based on this rough calculation, 14 

X. Tine . patients received intraoperative blood transfusions in quantities 
: . greater than 20% of their blood volumes and 6 patients received 
- transfusions totalling less than 20% of their blood volumes. Three 
j P patients received no transfusions. 

From every unit of blood administered, a blood sample was 
 Obtained distal to the transfusion filter, care being taken to 
E ^. preserve sterility and continuity of the intravenous pathway. The 
SFP of each of these samples was determined." 

a E | Sez patients were divided into three groups. 






ENS 









m. 


Y 
E Group 1: Standard Transfusion Filter 
E Eleven patients (Table 1) received blood transfusions during 
~ Operation through standard blood transfusion filters. In three of 
B. — these patients transfusions were less than 20% of their calculated 


E -. blood volumes (average 13%) and average postfiltration SFP of the 


3 * blood was 50 mm Hg. Eight patients were transfused amounts of 
GE blood greater than 20% of their calculated blood volumes (average 
E be 34%), and average SFP of the blood was 95 mm Hg. 

= 1m . Group 2: Dacron Wool (Swank) Transfusion Filter 


E EU. . Nine patients (Table 1) were transfused during operation 
through. Dacron wool (Swank) transfusion filters. In three of these 
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volumes (average 14%), aie age -postfiltration SFP of the 
blood was 5 mm Hg. Six patients were transfused amounts of 
blood greater than 20% of their calculated blood volumes (average 
29%), and average SFP of the blood was 7 mm Hg. 


Group 3: Controls —-No Transfusion - 


Three patients (Table 1) did not receive blood transfusions 
during their operations and served as controls. 


At the conclusion of the operation the anesthetic gas mixture - 


was changed back to 1% halothane:99% oxygen for at least 15 
minutes. Using the previously described methods, posttransfusion 
Q./Q, and D(A-a)O, were then calculated. Anesthesia was discon- 
tinued and patients were allowed to recover. 

All patients were observed during their postoperative courses to 
determine if pulmonary complications developed. 


| RESULTS | 
Group 1: Standard Transfusion Filters 


In those patients transfused less than 20% of their blood 
volumes, Q./Q, and D(A-a)O, did not change (Fig 1). In 
those transfused over 20% of their blood volumes, average 
Q./Q, increased (P < .0125) and D(A-a)O, increased from 
239 + 84 mm Hg before transfusion to 296 + 102 mm Hg 
(P « .025) after transfusion (Fig 2). Average arterial pH, 
Pco,, blood pressure, and pulse rate did not change signif- 
icantly after transfusion (Table 3). 


Group 2: Dacron Wool (Swank) Filters 


Average Q./Q, and D(A-a)O, did not change significant- 
ly after transfusion either in those patients transfused less 
than 20% of their blood volumes (Fig 1) or in those 
transfused more than 20% of their blood volumes (Fig 3). 
Average D(A-a)O, in the latter group was 299 + 85 mm Hg 
before transfusion and 288 + 77 mm Hg after transfu- 
sion. 

Average arterial pH, Pco,, blood pressure, and pulse rate 
did not change significantly after transfusion (Table 3). 


Group 3: Controls—No Transfusions 


None of the measured indexes changed significantly 
during operation in the three control patients who did not 
receive blood transfusions. 

None of the patients in any of the groups developed 
postoperative pulmonary complications. 


COMMENT 


During storage blood for transfusion progressively accu- 
mulates increasing numbers of microaggregates.^ Stan- 
dard blood transfusion filters were developed for the 
removal of gross blood clots, and it has been known for 
some time that many microaggregates pass these standard 
clot filters.” Microaggregates have not been thought to 
be hazardous until recently. Even now some disagreement 
exists as to the harm they may cause.?*?^** 

In 1961, Swank noted that filtration of blood through 
packed Dacron wool fibers resulted in removal of microag- 
gregates.* In 1970 a blood filter containing this material 
was introduced for use in open heart surgery. This 


resulted in a dramatic decrease from 20% to 7% in mortal- 
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J enevein and og feted oy presence of 
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ofp patients who died following massive blood transfusions.’ 









In 1964 





Later, similar particles were found in the lungs of patients 
dying after blood transfusions and battlefield injury.*'^ 
. The incidence of hypoxemia after injury was also noted to 
be highest in casualties who had received over 10 units of 
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Fig 1.—Changes in patients transfused less than 2096 of blood. 


volume. Average pulmonary arteriovenous shunting (Q,/Q,) and 
alveolar /arterial O, differences (D[A-a]O.) did not change signifi- 
cantly after transfusion. 
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. Fig 2.—Changes in patients transfused over 20% of blood volume 


through standard transfusion filters. Average pulmonary arterio- 
venous shunting (Q,/Q,) and alveolar arterial O, differences 
e e increased after transfusion. 
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Recent animal research in y iade laboratories stas dta 
that when blood containing microaggregates was trans- — 
fused to dogs, detrimental pulmonary changes devel- - | 
oped.: These changes included pulmonary hypertension, »- 
a decrease in O, consumption, an increase in Q./Q,, anda. — 
decreased pulmonary diffusion capacity for O.. Their cause - 4 
was found to be embolization of microaggregates to the - 
pulmonary microcirculation, and their severity was related _ E 
to the number of microaggregates administered. Changes a 3 P : 
after transfusion were prevented by passing the blood — 
through Dacron wool (Swank) blood transfusion filters. 
Since these filters removed microaggregates, pulmonary - 
microembolism did not occur. 

In this investigation patients who received MRE EE * j 


ct 


Table 3.—Physiologic Changes Following Blood 
Transfusion 


Group 1 
(Standard 
Filter) 


Arterial blood pH 
Before transfusion 
After transfusion 


Arterial PCO,, mm Hg 
Before transfusion 
After transfusion 
Arterial blood pressure, mm Hg 
Before transfusion 
After transfusion 
Pulse rate/per min 
Before transfusion 
After transfusion 
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Fig 3.—Changes in patients transfused over 20% of blood volume — | 
through Dacron wool (Swank) transfusion filters. Average pulmo- fi ; 
nary arteriovenous shunting (Q,/Q,) and alveolar/arterial O, — 
differences (D[A-a]O.) after transfusion did not achieve statistical 

significance. These factors decreased or did not change in five of — 
six patients; in one patient who underwent extensive intra- — 

abdominal procedure for repair of enterovaginal fistula, Q,/Q, ud 
increased after transfusion and D(A-a)O. increased from 270 to: 

356 mm Hg. x 
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: ‘gation i in young men with combat injuries. Surg Forum 20:14-16, 1969. 
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‘nous shunting (Q,/Q,) and pulmonary microembolization during 


E blood transfusion to humans. There was direct correlation 


_ between absolute percent change in Q./Q, and quantity of 
p nioroaggregates administered (r = .68). 


| tive blood beenstusions through standard blood transfusion 


ier were studied and compared to patients who received 
E avrash quantities of blood through Dacron wool 
(Swank) filters or who received no blood transfusions. 
Using a previously described method, the change observed 
in Q,/Q, in each patient was correlated with the quantity of 
microaggregates administered to that patient.’ To derive 


— the latter quantity, the average postfiltration SFP of the 


8000 


ad multiplied by the per wae t of the 
patient's iid olumo MES rose aced. As in the i 
experiments, a direct completion S was found between this - 
quantitative value derived for each patient. and the 
observed change in Q. /Q, i in that patient (Fig 4). 

The elevation above normal in all patients i in the present 
investigation of Q./Q, after anesthesia and before transfu- 
sion is in agreement with previously reported data.'*"* This 
shunt increased still further during operation when trans- 
fusions were administered through standard transfusion 
filters and SFP of the blood was elevated. When microag- 
gregates were removed from the blood by Dacron wool 
(Swank) filtration and SFP was lowered to normal or when - 
no blood transfusions were given, a further increase did 
not occur in Q./Q, over and above that resulting from 
anesthesia alone. 

This research represents an attempt to show that using 
standard generally aecepted clinical transfusion tech- 
niques, transfusion of blood containing microaggregates 
may be hazardous to patients receiving such transfusions. 
The results herein reported are in agreement with previous 
results from animal experiments and indicate that 
microaggregates present in blood transfusions given to 
patients may cause an increase in pulmonary arteriovenous 
shunting in an amount directly proportional to the quanti- 
ty of microaggregates administered. 
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Limb Salvage by Inverted Y Vein Grafts 
to Below-Knee Arteries 


Vincent A. Piccone, Jr, MD; Moon W. Ip, MD; Harry H. LeVeen, MD 


* Distal Y branches to other below-knee arteries were added 
to standard femorotibial bypass grafts to increase runoff, more 
effectively perfuse the ischemic limb, and improve limb salvage 
rate. 

Y grafts were performed in 16 lower limbs in 15 patients. Flow 
through the graft was increased significantly with each addition- 
al Y limb. Preoperative angiograms demonstrated filling of the 
distal vessels. Surgical indications were gangrenous toes or 
ischemic ulcers in 12 patients, and 13 limbs were saved. Three 
patients received bypass grafts for acute ischemic changes, 
limbs were salvaged in two of the three patients. 

Two Y grafts performed in 1971 and in 1974 remain patent. 
Between 1971 and 1977, forty standard femorotibial bypasses 
were done, with a long-term patency rate of 54%. During the past 
two years, 13 more Y grafts were performed, with an overall initial 
patency of 94%. Late results of the Y grafts have been surpris- 
ingly good, with no subsequent loss of grafts or limbs. 

(Arch Surg 113:951-955, 1978) 


ascular grafting to small arteries below the knee was 

regarded with doubt and pessimism for some years 
after femoropopliteal bypass grafts for limb salvage had 
become the accepted therapy. Although Palma' described 
vein bypass to the posterior tibial artery in 1960, and 
McCaughan’ shortly afterward demonstrated long-term 
patency of such grafts, no enthusiasm for the procedure 
developed until Dale* reported salvage of 60% of limbs 
treated by femorotibial or distal popliteal bypass grafts. A 
more aggressive approach to identify distal small vessels 
and to bypass the occlusive lesions was recommended in 
preference to immediate amputation.’ Subsequent reports 
confirmed the usefulness of femorotibial bypass grafts in 
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larger numbers of patients,** but also demonstrated a 
significantly lower long-term patency rate (55%) than 
femoropopliteal bypass grafts, with good runoff to distal 
vessels. Nonhealing of some ischemic ulcers despite patent 
grafts was also reported.’ 

Dependably good long-term results of below-knee vascu- 
lar reconstructions are important because patent tibial or 
peroneal arteries are found in approximately 30% of 
patients threatened by imminent loss of a lower limb due 
to occlusive arterial disease distal to the superficial femoral 
artery.” Edwards et al'" suggested multiple sequential 
anastomoses to the runoff vessels to reduce peripheral 
resistance, increase blood flow through the graft, and 
hopefully improve long-term patency of below-knee 
grafts. 

Improved runoff and more effective perfusion of the 
ischemic limb could also be accomplished by constructing 
inverted Y branches from the lower end of a standard 
femorotibial bypass graft to the other below-knee arteries. 
The inverted Y configuration would allow thrombosis of 
any one limb without occluding the entire bypass system. 
This report describes the clinical experience with inverted 
Y grafts of autogenous vein to the distal popliteal, tibial, 
and peroneal arteries in the treatment of impending 
gangrene and nonhealing ischemic ulcers, and the promo- 
tion of healing after local amputation of a minor part of 
the foot. 


SUBJECTS AND METHODS 


Inverted Y grafts from the common femoral artery to the 
proximal tibial, peroneal, or distal popliteal arteries were 
performed on 16 lower limbs in 15 patients between 1971 and 1977. 
The first graft was performed in 1971 and the second in 1974. The 
use of 13 additional inverted Y grafts during the past two years 
was prompted by a review of the authors' experience with the 
standard femorotibial bypass grafts, in which a disappointing 54% 
long-term patency was shown (unpublished data). The multiple 
runoff procedures were chosen for patients with severely ischemic 
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lower limbs resulting from marked occlusive disease involving the 
trifurcation area and in whom only small distal vessels could be 
visualized by arteriography. These patients were a small, selected 
portion of the much larger group of patients with severe ischemic 
problems in the lower extremity. Most patients had arterial 
occlusive disease in which standard aortoiliac or femoropopliteal 
reconstructive procedures were applicable. Some patients, who 
frequently were diabetic, had no suitable outflow tract. Gangrene 
limited to the toes or distal foot, ischemic ulcers, or rest pain were 
present in all patients. Below-knee amputation was indieated in all 
patients unless the ischemia could be relieved. Claudication alone 
was never an indication for operation. Impending gangrene in one 
patient followed thrombosis of a femoropopliteal endarterectomy 
performed the previous day. Bypass to the tibial arteries was 
chosen as an alternative to amputation following failure of 
thrombectomy of the endarterized artery. Another patient had 
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Fig 1.—Left, Preoperative arteriogram performed using ischemic 
reactive hyperemia technique demonstrates below-knee small arte- 
ries ideally. Right, Preoperative arteriogram of inverted Y triple 
bypass shows good runoff into anterior tibial, peroneal, and posterior 
tibial arteries. Patient had nonhealing ischemic ulcers. 


acute ischemia exceeding six hours in duration and was subjected 
to direct exploration of the popliteal and tibial arteries without 
angiography. 

Angiography was performed by the Seldinger technique" in 
most patients. The ischemic reactive hyperemia technique" (Fig 1, 
left) was added when distal runoff vessels were not demonstrated 
by standard technique. The studies were not carried down to the 
level of the feet, as described by Imparato et al? which also 
explains why all of the reconstructions were limited to the upper 
tibial arteries. 

Final patient selection depended on visualization of patent 
below-knee small arteries, a suitable long saphenous vein, and the 
finding of arteries pliable enough for anastomosis during the 
surgical exploration. 

Surgical reconstructions were accomplished by exposure of the 
distal arteries through a variety of approaches. Removal of the 
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Fig 2.—Preoperative angiogram demonstrates runoff into tibial vessels in patient with 


acute ischemia after unsuccessful thrombectomy of femoropo 
performed two days previously. 


portion of fibula between the neck and the middle of the bone 
allowed exposure of the anterior tibial. peroneal, and posterior 
tibial arteries through a common incision. When the posterior 
tibial artery was too deep for performance of the anastomosis 
comfortably, a medial incision carried down through the soleus 
muscle and tendon was added to the lateral incision. Exposure of 
the anterior tibial artery in its compartment without excision of a 
portion of the fibula was never used. Endarterectomy was not 
employed as an adjunctive measure. Vascular clamps were not 
applied to these small arteries; hemostasis was achieved by elastic 
tapes. Sympathectomy was a matter of the surgeon's preference 
and was performed in some patients. Peroperative angiography 
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Fig 3.—Variant configuration of inverted Y 
graft in which main graft is anastomosed 
to patent popliteal segment and limb of Y 
graft is anastomosed into below-knee 


artery. Trifurcation 
structed. 


is completely ob- 


was performed by injecting 50 ml of 60% diatrizoate sodium and 
meglumine (Renografin) through a polyvinyl catheter inserted 
into the main graft proximal to the attachment of the uppermost 
Y limb, to demonstrate patency of the anastomoses and function 
of the runoff arteries. The grafts were generally placed in a 
subcutaneous tunnel that traversed the thigh superficial to the 
quadriceps muscle, ran lateral to the knee, and passed deeply 
where the fibula had been excised. The various configurations and 
branching are apparent from the angiograms shown in Fig 1, 2, 
and 3. Heparin administration in the postoperative period was at 
the preference of the surgeon. Bypasses to all three below-knee 
vessels were performed in one patient. Distal branches were 
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Fig 4.—Late postoperative angiograms more than a year after surgery show patent triple bypass (left) and late 
closure of graft limb to patent popliteal segment (right). Closure of one limb did not cause any symptoms of 


ischemia. 


placed to a blind lower popliteal segment in two patients, the 
remainder had a simple Y graft. 


RESULTS 


Salvage of a functional limb was achieved in 15 of the 16 
lower limbs of the patients in whom inverted Y grafts 
(reversed autogenous vein) to the proximal tibial, peroneal, 
or distal popliteal artery were performed. There were no 
operative deaths. The single extremity not saved was in 
the one patient subjected to a "blind" attempt at the 
procedure when no distal vessels were arteriographically 
demonstrated. In fact, no arteriogram was performed. 
More than six hours had passed since the onset of acute 
ischemia, the femoral and popliteal pulses were strong, and 
further delay would have made the fate of the limb certain. 
Acute limb-threatening ischemia was reversed in two other 
patients, including one with severe ischemia resulting 
from thrombosis of a femoropopliteal endarterectomy. The 
inverted Y graft into the anterior and posterior tibial 
arteries is visualized in the arteriograms shown in Fig 1, 2, 
and 3. Healing of ischemic ulcers or limitation of tissue loss 
to toes or minor portions of the foot was achieved in 13 
patients. Recovery from ischemic changes was more rapid 
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than with single bypass grafts to a tibial artery. 

Early patency was achieved in the 15 operations in whieh 
insertion of the graft was completed. Flow rates measured 
electromagnetically demonstrated distinet incremental 
increases in blood flow with each additional Y limb in the 
three patients studied in this manner. Preoperative angi- 
ography consistently demonstrated the inverted Y config- 
uration and the runoff vessels. 

The late results of the inverted Y grafts have been 
surprisingly good, with no loss of the extremities or any 
entire graft system. The first inverted Y grafts performed 
remain patent at three and six years following operation. 
The 13 suecessful grafts performed in 1975 and 1976 
continue to function at up to two years postoperatively. 
Late angiograms demonstrate closure of one limb of an 
inverted Y graft (Fig 4, right). An inverted triple bypass 
has all limbs angiographically open at one year (Fig 4, 
left). 


COMMENT 


Terry et al found immediate graft patency was related 
to the blood flow as determined at operation, which was in 
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turn | related 1 to the number of a eni distal vessels. With 
three patent below-trifurcation arteries, the mean blood 
flow was 239 + 109 ml/min and the graft patency rate was 
92.6%; with two arteries patent, the mean blood flow was 
158 ml/min and the graft patency rate fell to 72.7%; with 
only one vessel patent, the mean blood flow decreased to 
107 + 50 ml/min and the graft patency rate shrank to 50%. 
The explanation is not difficult if the vascular system is 
considered as a network of parallel resistances. | 

The reciprocal of the total resistance is equal to the 
summation of the reciprocals of all the resistances: 

1R = l/r, + 1/r, + l/r,... l/r, 

where R indicates total resistance and r,, r., r,, and r, are 


the resistance values of the parallel network compo- 


nents.*'" Each decrease in the resistance increases the 
flow proportionally if the pressure remains constant. 
An adequate runoff bed may not result from a graft to 


one of three dista! vessels. In such circumstances, other 


available patent distal vessels should not be overlooked in 
the reconstruction. The Y graft principle was applied to the 
salvage of 16 ischemic limbs in 15 patients; an overall 
initial patency was achieved of 94%. This is an unusually 


high initial success rate for bypass grafts to the proximal 


tibial-peroneal level, and the importance of this patency | 


rate awaits confirmation from a larger number of similar 


“er 
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operations and a longer follow-up period. 


r 


The inverted Y graft approach might not bring about 
better late results than the standard distal tibial arterial - 
bypass since small vessels require only slight intimal - 
fibroplasia to produce occlusion and intimal fibroplasia : 
remains a leading cause for late failures? Short-term - 
patency may still bring about significant improvement in | 


the immediate postoperative period sufficient to allow | | 


healing to occur.’ 
The failure to visualize one limb of an inverted Y graft i in à 
an arteriogram one year after operation (Fig 4, right) | 


confirmed the hypothesis that survival of the entire graft - 


system would not depend on continued patency of all the 


suggested by Edwards et al.'^ An important observation is — 


that late closure of one limb of a Y graft is not necessarily . 2 


associated with recurrence of ischemia and the subsequent - 
need for amputation. 

Although these limited results are encouraging, the 
additional anastomoses required, as compared with the © 


. Edwards’ sequential technique, significantly prolong the 
time needed for operation. Clinical judgment concerning 
| the patient s overall condition may determine which tech- 
nique is preferable in a given patient. 
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components. It also provided evidence suggesting that - S 
inverted Y grafts may offer superior long-term patency _ 
when compared with the sequential anastomosis technique ts 
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Well-nourished patients generally withstand the stress of 
uncomplicated surgery and return to full activity following 
a relatively short, predictable convalescence. 


Not all patients are so fortunate, however. Some confront 
surgery debilitated by malnutrition. Others undergo sur- 
gery with only marginal reserves of body cell mass. These 
are patients at nutritional risk—patients for whom pro- 
nounced weight loss, impaired wound-healing, sup- 
pressed immunocompetence, and increased susceptibility 
to infection are imminent possiblities in the postoperative 
period. 


How many patients are affected? Recent studies have 
concluded that as many as 5096 of a given surgical popu- 
lation and 4496 of a general medical population may be 
affected by protein-calorie malnutrition.'? Certainly, the 
need for aggressive nutritional support has been 
documented. 


When your assessment of a patient's nutritional status 
indicates that depleted nutritional reserves must be 
replenished prior to surgery or r that additional protein and 
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- Preservation of Erectile Function 


- After Aortoiliae Reconstruction 


è Men with aortoiliac atherosclerosis exhibit organic erectile 


. dysfunction caused by inadequate blood flow and/or psycholog- 


ical factors. After aortoiliac reconstruction, organic erectile 
dysfunction may be due primarily to surgical interruption of 


. autonomic nerve fibers. To avoid this, dissection principles 


preserving genital autonomic plexi were developed. The results 
of these dissections were compared with those of conventional 
bypasses. Thirty nondiabetic men (age range, 43 to 67 years) 


M were studied. A history of erectile capacity was elicited preoper- 


atively and evaluated postoperatively in follow-up interviews 
every six months. Normal postoperative erectile function was not 
affected by nerve-sparing dissections. Each of the 11 patients 
requiring conventional dissections was both preoperatively and 
postoperatively impotent. Four of the 19 patients who underwent 
nerve-sparing dissection were preoperatively and postoperative- 
ly impotent. Seven of these 19 patients maintained preoperative 


_ potency after nerve-sparing dissection. The potency of the 


remaining eight patients was either completely restored or 
improved after nerve-sparing dissection. This report emphasizes 
the importance of a preoperative determination of a complex 
interplay of physical and psychological factors in erectile 


dysfunction. 


(Arch Surg 113:958-962, 1978) 


he organic pattern of erectile dysfunction frequently 

observed in men with aortoiliac atherosclerosis may 
- be caused by inadequate blood flow,' as well as by psycho- 
logical factors. However, an organic pattern of erectile 
dysfunction after aortic reconstruction may be due to 
surgical interruption of autonomic nerve fibers that supply 
the genital system.** This report offers dissection princi- 
ples to preserve autonomic plexi and compares the results 





V heem for anlon May 3, 1978. 
m the Departments of Surgery (Dr DePalma), Urology (Dr Feldman), 
1 Psychiatry (Dr Levine), Case Western Reserve University School of 
Medicine, and the University Hospitals of Cleveland, Cleveland. 
a ees requests to Department of Surgery, 2065 Adelbert Rd, Cleveland, 
(oH HUNE DePalma). 


a: gets 


958 ee 113, Aug 1978 


E Ralph G. DePalma, MD; Stephen B. Levine, MD; Stewart Feldman, MD 


of a nerve-sparing dissection with those of conventional 
dissections. By using dissections that preserve autonomie 
plexi, erectile function ean be preserved; in some instances, 
preoperative impotence has been reversed. 


MATERIALS AND METHODS 


Thirty nondiabetic males, ages 43 to 67 years, who underwent 
aortoiliac reconstructions from 1973 through 1976 were studied. A 
careful history of erectile capacity was elicited preoperatively. 
After surgery, erectile capacity was reevaluated in continuing 
follow-up interviews every six months. Patients reporting normal 
postoperative erectile functioning were further interviewed by an 
independent consultant. 

Preoperative angiograms were performed on all patients except 
those undergoing emergency aneurysmectomies. The angiograms 
were reviewed to assess the severity of internal iliac atheroscle- 
rosis and its relationship to the preservation and restoration of 
erectile capacity. 


Surgical Technique 


Eleven operations were performed on an urgent basis for large 
aneurysms or pregangrene of the lower extremities. Therefore, in 
these. 11 patients, conventional dissection and vascular control 
techniques were used. In an additional 19 elective cases, the aorta 
and iliac arteries were dissected, preserving the anterior aortic 
and superior hypogastric plexi and sympathetic nerve trunks. 

The operative principles used to preserve neural tissues are 
based on Pick’s anatomic descriptions" and modifications of 
dissection techniques described by Weinstein and Machleder.* The 
variation in the location and distribution of these plexi precludes 
the use of a single technique.^^ 

For both occlusive disease and aneurysm, the dissection should 
limit mobilization of vessels and spare the longitudinal course of 
the autonomic nerve fibers. The aorta is exposed proximally by a 
longitudinal incision into the tissues over its right lateral aspect. - 
This exposure avoids the origin of the inferior mesenteric artery 
with its accompanying autonomic fibers, the aortic bifurcation 
with ramifications of the anterior aortic plexus, and the common 
iliac arteries and their related superior hypogastric plexi. On 
exposure of the aorta, a limited infrarenal longitudinal dissection 
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performed (Fig 1). With partial aortic occlusion, the aorta is 
divided below the renal arteries and the distal aortic stump is 
closed to prevent distal embolization (Fig 2). With complete distal 
aortic occlusion, local endarterectomy and end-to-side anastamosis 
are performed. Because of the location of the anterior aortic 
plexus, distal and anterior dissection of the aorta is avoided. 

Vascular control of the iliac arteries, when necessary, is 
obtained by limited dissection and passage of elastic vessel loops, 
rather than by wide mobilization and clamping. This minimizes 
the potential for damage to the superior hypogastric plexi. In 
certain cases, with direct visualization of the hypogastric plexus, 
the nerve fibers are carefully retracted and the common iliac 
artery mobilized for local endarterectomy for the orifice of the 
internal iliac artery combined with ileofemoral bypass (Fig 3). 

Dissection is also minimized in the presence of aneurysms. After 
limited dissection and control, the aneurysm is opened longitudi- 
nally along its right lateral aspect. The origin of the inferior 
mesenteric artery is sutured from within the aneurysm to avoid 
interruption of the pelvic autonomic outflow. This approach is 
similar to that originally described by Creech.’ 

The following cases illustrate the complexity of organic and 
psychological factors in patterns of erectile dysfunction. 


REPORT OF CASES 


Case 1.—A 54-year-old man was referred because of one half 
block claudication and a nonhealing ischemic ulcer of the left shin. 
Impotence had begun three years prior to examination with 
gradual loss of morning erections and progressive loss of turgidi- 

ty. The patient could not obtain a firm erection with masturbation. 
. There were no traumatic life events associated with the onset of 
the dysfunction. His previous sexual relationship with his wife had 
been satisfactory. This organic pattern of erectile dysfunction was 
assumed to be psychogenic and resulted in unsuccessful and costly 
psychotherapy. His failure to resolve this “psychological problem” 
further deteriorated the marital relationship. 

The patient had numerous medical problems: chronic obstructive 
lung disease, remote myocardial infarction, hypertension of recent 
onset, type IV hyperlipidemia, and hyperuricemia secondary to 
antihypertensive medication. He was taking propranolol HCI, 
methyldopa (Aldomet), triamterene-hydrochlorothiazide (Dy- 
azide), chlordiazepoxide HCl (Librium), and oxtriphylline (Chole- 
dyl). 

The physical examination showed two important findings: blood 


Fig 1.—Dissection of infrarenal aorta to spare nerve fibers 
supplying genitals. 
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pressure was 160/95 mm Hg and femoral pulses were absent. E 
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Aortography showed complete thrombosis of the aorta with — 
occlusion of the left renal artery, involvement of an accessory - 

right renal artery with thrombus, and occlusion of the internal cg 

iliac arteries with extensive collateral. 


Using a nerve-sparing dissection, thromboendarterectomies of | 
the proximal aorta, renal orifices, and bilateral aortofemoral 


bypasses were performed. These procedures resulted in palpable 
foot pulses and return of blood pressure to normal levels. After 20 
days, the patient began having firm morning erections. His 
marriage has improved and he has been capable of intercourse 


m 
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with firm erections. He requires no medication beyond dietary | 


eontrol of hyperlipidemia. 


Case 2.—A 59-year-old man with 34 years of unchanging severe | 
T 


premature ejaculation gradually became impotent during the two 


years after claudication developed. He could not obtain a ortu 


turgid erection under any circumstances: mornings, with mastur- 
bation, with wife, with another partner (an organic pattern of | 


, 
t9 
> 


- 
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erectile dysfunction). His lifelong ejaculatory pattern was so rapid — ; 


that for many years he had not even attempted vaginal penetra- 


tion; orgasm was triggered by penile contact with his partner's - 1 


thighs. After the onset of erectile dysfunction, he ejaculated - 
without erection in his infrequent contacts with his wife. Aorto- 
femoral reconstruction was performed using a nerve-sparing 


technique. Postoperatively, he was able to obtain relatively firm — - 


morning erections and routinely experienced turgid night erec- 


* . L * D * i S F. 
tions. The latter were sometimes achieved in his wife's presence - 


but disappeared quickly when coitus was attempted (psychological 


pattern of impotence). Although the pleasure and frequency of id 


sexual relations increased considerably with postoperative sex 


therapy, he was still not able to erect during lovemaking during 
the two-year follow-up period. 


RESULTS 


The overall results demonstrate that normal postopera- : 


tive erectile function more frequently occurs after nerve- 
sparing dissection than with conventional techniques. Each 
of the 11 patients requiring conventional dissections was 
both preoperatively and postoperatively impotent. Four of 


" € ( 


the 19 patients who underwent nerve-sparing dissection E 


were preoperatively and postoperatively impotent. Seven. 
of these 19 patients maintained preoperative potency after 


nerve-sparing dissection. The potency of the remaining ^ i l 










Fig 2.—Complete aortic division after limited dissection dis: " 


embolization of atherosclerotic debris. 


spare nerve fibers. Closure of distal aorta to pw P i 
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Fig 3.—Angiogram: localized plaque at origin of internal iliac 
artery, suitable for endarterectomy combined with bypass. 


Table 1.—Erectile Function Preoperatively and Postoperatively Related to Angiography of Internal lliac Arteries 










 Unilateral 







Patent Unilateral Patent Occlusion 
Bilateral Local Bilateral Diffuse 
Minimal Stenoses Diffuse Contralateral Bilateral 
Classification Disease or Origin Disease Disease Occlusion 














1. Potent preoperatively and 
impotent postoperatively 
2. Impotent preoperatively 
and postoperatively 
3. Potent preoperatively 
and postoperatively 4 







4. Impotent preoperatively and 
potent postoperatively 4 2 T Siy ae 


*Complete aortic occlusion with extensive collaterals roentgenographically. 












Table 2.—Characteristics of Preoperatively Impotent Patients With Restoration of Normal Postoperative Erectile Function 


Type of Reconstruction: 

Nerve-Sparing Technique mo 

Bilateral ileofemoral bypass; 18 
internal iliac endarterectomy 


Indication 
Claudication 


Case/Age, yr 
1/43 


Duration of 
Preoperative 
Impotency, Erectile Function 


Postoperatively 


Normal with reduced 
frequency postdivorce 


2/61 Claudication Left ileofemoral bypass Normal 


Claudication 
Claudication 


3/67 
4/54 


5/56 Aneurysm 


6/55 Claudication 


8/54 Claudication; renal 


hypertension 





eight patients was either completely restored or improved 
after nerve-sparing dissection. Thus, 15 patients were 
preoperatively and postoperatively impotent, 11 of these 
had conventional dissections. 

All but one patient with advanced internal iliac athero- 
sclerosis (bilateral occlusion or unilateral occlusion with 
diffuse contralateral disease) were preoperatively impo- 
tent (Table 1). Two of these patients (cases 3 and 8, Table 2) 
recovered their potency after nerve-sparing dissections. Of 
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Aortofemoral bypass 
Aortofemoral bypass 


Aortofemoral bypass 


Aortofemoral bypass 


7/58 Claudication Aortofemoral bypass Normal 


8 
Aortofemoral bypass; 4 
renal endarterectomy 


4 
30 Normal 


18 Intermittent capacity 
for erection 


24 Normal, retrograde 
ejaculation 


36 Normal 
1 


Normal 


the eight patients whose impotence was corrected by 
surgery (Table 2), four had minimal internal iliac disease, 
two had localized stenotic lesions of the internal iliac 
artery, and two had complete aortic occlusions with exten- 
sive collaterals. Generally, advanced internal iliac athero- 
sclerosis (groups 1 and 2, Table 1) was associated with 
impotence that antedated presenting symptoms of claudi- 
cation or aneursym by many months. 

Seven patients maintained their preoperative potency 
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Table 3.—Characteristics of Patients With Preservation of Erectile Function 


Type of Reconstruction: 
Nerve Sparing 


Aortofemoral bypass 


Indication 


[ . Erectile Functions: Comments 
1/58 Claudication 


Intermittent erections postoperatively; long 
preoperative history of alternating premature 
| ejaculation 


3/44 Ischemia of left leg lleofemoral bypass Normal 
4/66 Ischemia, bilateral extremities Aortofemoral bypass Normal 
5/52 Abnormal aortic aneurysm Tube graft Normal 


6/55 Abnormal aortic aneurysm Tube graft; iliac endarterectom Normal; enhanced 


7/50 Renal hypertension; aneurysm Aortic bypass; renal Normal erection; retrograde ejaculation 
endarterectomy 





Table 4.—Characteristics of Patients With Postoperative Erectile Dysfunction 3 


Type of | 
Reconstruction* Type of 
Preoperative Dissection Preoperative Duration of 
Symptoms: Aorto- mM Pattern: Erectile Preoperative 
Case/Age, Indications femoral Nerve Conven- Dysfunction, Organic Dysfunction, 
for Surgery Bypass Other Sparing tional Psychological yr 








1/58 Pregangrene; embolization Right ileofemoral 


bypass, U; left 


femoral embolec- 


tomy, U 
2/60 Claudication 
3/67 Claudication 
4/59 Claudication 


m 


^ » 


5/65 Abdominal aortic aneurysm sud Aortoiliac bypass, E 


6/55 Embolization 











None; reported onset of 
impotence postoperatively 


x 
DIM 


c 
x|: 
x 
o 


nmnicic 
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x< |< Ix 
alata 


7/58 | Pregangrene 
8/61 Pregangrene 


9/61 lliac aneurysm 


10/65 Aortoiliac aneursym; 
embolization 
Ruptured aortoiliac 
aneurysm U 


Aortoiliac aneurysm 


11/61 


12/66 


«s Je X X 6 
E gk bo X X 6 
E s e X X 6 


13/66 Aortoiliac aneurysm 


14/67 Ruptured aortoiliac 


aneurysm U 
Aortoiliac aneurysm; pelvic 
lymphoma 


15/67 


*U indicates urgent; E, elective. 
TLifelong premature ejaculation. 


after elective nerve-sparing dissections (Table 3). An 
eighth patient (case 1, Table 4) lost his potency after a 
nerve-sparing dissection performed as an urgent proce- 
dure and complicated by postoperative embolization. 

Four patients were impotent after nerve-sparing dissec- 
tions. Predisposing factors to impotence in these cases 
include longstanding occlusion of the internal iliac arteries, 
as well as intraoperative or postoperative embolization; 
extensive aneurysmal involvement of the common and 
internal iliac arteries, possibly causing stretching and 
destruction of autonomic plexi; and an interplay of psycho- 
logical and organic contributants. 


COMMENT 


It is difficult to evaluate the reports of the effects of 
aortoiliac surgery on erectile capacity. Previously pub- 
lished findings on the incidence of postoperative impotence 
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ranged from 21% to 88%.’**° This variance may occur 
because the importance of postoperative impotence is 
obscured by the frequency of preoperative psychological 
impotence in men," or because patients do not sponta- 
neously report postoperative impotence. In addition, 
retrograde ejaculation is occasionally confused with impo- 
tence. 

Some authors have categorically stated that postaortoil- 
iac reconstruction impotence results from surgical disrup- 
tion of pelvic nerve plexi. Spiro and Cotton‘ and Weinstein 
and Machleder? particularly emphasized the importance of 
disruption of the hypogastric plexus. This plexus is formed 
anteriorly on the left common iliac vein by branches 
descending along the left common iliac artery and across 
the bifurcation of the aorta. These nerve fibers are also 
believed to connect with a plexus about the inferior 
mesenteric artery. Such neural connections explain the 
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3 f pacing the entire aortic segment. 
There is considerable variation in both the loedtion and 
E. Bent of sympathetic and parasympathetic fibers.’ For 
a this reason, sympathectomy should be avoided with aortoil- 
E lac reconstruction as it may produce impotence." Nerve- 
= sparing dissection techniques during aortoiliac reconstruc- 
x -tions will enable surgeons to add to our knowledge of this 
Rs opes local anatomy. 
This article supports the view that postaortoiliac recon- 
3 4 | struction impotence often results from disruption of pelvic 
nerve plexi. Normal erectile function, however, is not solely 
- a function of intact autonomic nerves. Internal iliac occlu- 
= sion and embolization of atherosclerotic debris also cause 
E. erectile dysfunction. Extensive aneurysmal disease of the 
common iliac arteries can cause preoperative dysfunction 
by stretching hypogastric plexi. A poor prognosis for 
eturn of normal erectile function is associated with 
. conventional dissection technique, preoperative advanced 
internal iliac atherosclerosis, subsequent embolism or 
= occlusion of the internal iliaes and longstanding preopera- 
Pike psychological sexual dysfunction. 
| Taking a careful history is an important initial step in 
= the surgical approach to erectile dysfunction. There are 
. four basic questions that enable the physician to distin- 
 guish between psychological, organic, or ambiguous 
~ patterns of erectile dysfunction. These have been exten- 
= sively discussed in a recent article in the Annals of 
— Internal Medicine." 
— The primary concern of vascular surgeons faced with 
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pain due to critical ischemia is preservation of life and - 
limb. It is only recently that surgeons have begun to 
consider the sexual lives of patients undergoing diverse 
surgery.'? Since nerve-sparing dissections cannot be easily 
performed in emergencies, there is a greater likelihood of 
preserving erectile function with elective surgery at an 
early stage of aortic disease. A promise of normal postop- 
erative erectile function is not possible. However, better 
interpretation of the history of preoperative function and 
nerve-sparing aortic dissection increases the probability of 
normal function. 

Further refinements in diagnostic and surgical tech- 
niques will improve prognostic ability and results. The use 
of the Doppler flow detector'* for examining penile pulses 
helps to determine whether postoperative erectile dysfunc- 
tion is due to inadequate perfusion or autonomic denerva- 
tion. Monitoring of nocturnal tumescence'"* can identify 
postoperative psychological impotence; a pattern of normal- 
nocturnal erection rules out organic causes. Recent 
reports'*"' suggest that revascularization of the corpora 
cavernosa could be successful in persistently dysfunctional 
patients provided nerve function remains intact after 
proximal reconstruction. Additional progress will enable 
the vascular surgeon to enhance the quality of life of 
patients with aortoiliac atherosclerosis. 


Barbara Juknialis and Sharon Lillevig provided editorial assistance. 
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Methyldopa—Aldomet. 


a References 


= L Leriche R, Morel A: The syndrome of thrombotic obliteration of the 
- aortic bifurcation. Ann Surg 127:193-206, 1948. 
- . . 2. May AG, DeWeese JA, Rob CG: Changes in sexual function following 
. operation on the abdominal aorta. Surgery 65:41-47, 1969. 
3. Weinstein MH, Machleder HI: Sexual function after aorto-iliac 
. Da Ann Surg 181:787-793, 1974. 
—— 4. Spiro M, Cotton L: Aorto-iliac thromboendarterectomy. Br J Surg 
EM - 5T: 161-168, 1970. 
. . 5, Pick J: Anatomy of the Autonomic Nervous System. Philadelphia, JB 
— Lippincott Co, 1970, pp 439-441. 
6. Hollinshead W: Textbook of Anatomy, ed 3. New York, Harper & Row, 
— ... 1974, pp 710-714. 
E 7. Creech O: Endo-aneurysmorrhaphy and treatment of abdominal aortic 
~ aneurysm, Ann Surg 164:935-946, 1966. 
4 8. Harris JD, Jepson RP: Aortoiliac stenosis: A comparison of two 
: . procedures. Aust NZ J Surg 34:211-214, 1965. 
= . 9. Sabri S, Cotton L: Sexual function following aortoiliac reconstruction. 
— — Lancet 2:1218-1219, 1971. 
10. Martin CE: Marital and sexual factors in relation to age, disease and 


Ply 
zNI v ! ^N 1 


~al ^ "ed AP g 
a 


962 Arch Surg—Vol 113, Aug 1978 


longevity, in Wirt RD, Winokur G, Roff M (eds): Life History Research in 
Psychopathology. Minneapolis, University of Minneapolis Press, 1975, vol 4, 
pp 326-347. 

11. Whitelaw GP, Smithwick RH: Some secondary effects of sympathies, 
tomy. N Engl J Med 245: 121-130, 1951. 

12. Levine SB: Marital sexual dysfunction: Erectile dysfunction. Ann 
Intern Med 85:342-350, 1976. 

13. Weinstein M, Roberts M: Sexual potency following surgery for rectal 
carcinoma. Ann Surg 185:295-300, 1977. 

14. Abelson D: Diagnostic value of the penile pulse and blood pressure: A 
Doppler study of impotence in diabetics. J Urol 113:636-639, 1975. 

15. Karacan D: Clinical value of nocturnal erections in the prognosis and 
diagnosis of impotence. Med Aspects Hum Sex 4:27-34, 1970. 

16. Michal V, Kramar R, Pospichal J: Femoro-pudendal bypass, internal 
iliac thromboendarterectomy and direct arterial anastomosis to the caver- 
nous body in the treatment of erectile impotence. Bull Soc Internat Chirurg 
33:343-350, 1974. 

l7. Michal V, Kramar R, Pospichal J, et al: Gefabchirurgie erektirer 
impotenz. Sonderdruck Sexualmedizin 5:15-20, 1976. 


Erectile Function—Depalma & Levine 













- Experimental Sur ery 





Cardiac and Pulmonary Function E 
in Regional Intestinal Shock 


Ulf Haglund, MD; Helge Myrvold, MD; Ove Lundgren, MD 


* After a two-hour period of regional intestinal shock (arterial 
inflow pressure 30 to 35 mm Hg; electrical stimulation of regional 
vasoconstrictor fibers at 6 Hz) a pronounced cardiovascular 
. derangement is observed as reflected in a rapid fall in arterial 
blood pressure. In this study, central hemodynamics and lung 
function were investigated to elucidate if functional changes in 
the thoracic organs might explain the cardiovascular collapse. 
No alteration of pulmonary function was observed. A negative 
inotropic influence on the heart was, however, noted as judged 
by a decreased left ventricular stroke volume and left ventricular 
maximal pressure change in the face of an increased left 
ventricular end diastolic pressure. Based on earlier observations 
with the same shock model, it is proposed that the cardiac 
effects were caused by cardiotoxic material released from the 
hypoxic gut. 

(Arch Surg 113:963-969, 1978) 


F he cardiovascular deterioration in shock is produced by 
. several pathogenic mechanisms. The major cause of 
the eireulatory collapse is, however, still debated. By some 
researchers it has been ascribed to a transcapillary loss of 
fluid and/or a blood “stagnation” in the systemic vascular 
beds, reducing venous return to the heart. Other workers 
claim that it is primarily a failure of myocardial contractil- 
ity induced, for example, by circulating substances 
released from ischemic tissues. During the last decade a 
deranged pulmonary function has also been inferred as one 
significant factor, particularly in endotoxin shock (for a 
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recent review, see Sykes'). Thus, according to Clowes and 
co-workers,” a pronounced pulmonary deterioration is one 
of the principal causes of death in severe peritonitis. 
Furthermore, intravascular injection of endotoxins in an 
experimental animal initiates an aggregation of platelets 
and leukocytes, which are trapped mainly in the lungs. 

In this laboratory we have developed a shock model in 
the feline gut that involves the reduction of arterial inflow 
pressure by partially occluding the superior mesenteric 
artery concomitant to an electrical stimulation of the 
regional vasoconstrictor nerves. This simulated intestinal 
shock rapidly produces a tissue damage at the villous tips. 
Following restoration of blood flow to the small intestine, a 
systemic circulatory deterioration occurs, apparently main- 
ly due to heart failure caused by the release of cardiotoxic 
material from the gut.*^ However, in these experiments 
pulmonary hemodynamics was not studied. 

The aim of this investigation was to explore the cardiac 
and pulmonary functions during and after a period of 
simulated intestinal shock in order to elucidate the central 
hemodynamics in detail. Apart from a number of circula- 
tory factors, lung function was also monitored by observ- 
ing arterial blood gas levels and tracheal pressure. 


MATERIAL AND METHODS 


The experiments were performed on 21 cats weighing 3.5 to 5 kg 
and anesthetized with chloralose (50 mg/kg body weight) after 
induction with ether. The cats were deprived of food for 12 hours 
but had free access to water. None of the cats had any obvious 
signs of intestinal disease. 
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Operative Procedures and Recording 
of Cardiovascular Indexes 


After midline laparotomy, about 75% of the small intestine was 
isolated with intaet vascular supply, with extirpation of the - 
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. omentum, and the major portion of the pancreas. The right 
= adrenal gland was ligated and the left one denervated to avoid 
E. rapid changes in circulating catecholamine concentration. The 
. nerve fibers surrounding the superior mesenteric artery and 
3 à containing the postganglionic sympathetic vasoconstrictor nerve 
a - fibers to the small intestinal segment were divided and their distal 
E ends were placed i in a ring electrode for stimulation (6 Hz, 6 ms, 
ey: V). 
EC After this preparation the cats were connected to a constant 
E . volume respirator and ventilated artificially. To avoid atelectasis 
a the tidal volume was set to 20 ml/kg body weight, and the 
om o . frequency to 15 per minute. In pilot experiments the dead space 
_ Was so adjusted as to give an arterial Pco, slightly below normal.’ 
E A left parasternal thoracotomy was then performed and all 
. connections between the stellate ganglia and the heart were cut 
3 s -bilaterally in order to minimize any nervous sympathetic influence 
oa E on the heart. Atropine, 0.5 mg/kg body weight, was given 
eo . intravenously to exclude the parasympathetic influence on the 
L. heart and to abolish cholinergic effects when stimulating the 
a - nerves. surrounding the superior mesenteric artery. An electro- 
. magnetic flow probe was placed around the ascending aorta and 
. eonnected to a flowmeter to follow cardiac output minus coronary 
. blood flow. 
At: Heparin sodium was administered to the animals and the 
3 superior mesenteric vein, draining the isolated intestinal segment 
- andits lymph nodes, was cannulated. The intestinal venous blood 
|. . was returned to the external jugular vein via an optical drop 
- — counter and a funnel. The intestinal venous outflow pressure could 
E P. = by: this technique be kept at any desired level and was maintained 
T . at 10 mm Hg throughout the experiments. An adjustable clamp 
E - was placed around the superior mesenteric artery close to the 
- aorta and a distal branch of this artery was cannulated for 
a a -intestinal inflow pressure recordings. The left femoral artery was 
— cannulated for recording systemic arterial blood pressure. 


| k 









= [n seven eats catheters for pressure recordings were placed in 


— the pulmonary artery, the left atrium, and the trachea. In 14 cats a 
- catheter pressure transducer was placed transmurally in the left 
E y ventricle. Using an electronic derivator device, left ventricular end 
= diastolic pressure (LVEDP) as well as maximal pressure change 
- (dp/dt) could be observed continuously. In these experiments right 
atrial pressure was also monitored. The baseline level of the 
~ Catheter showed a drift amounting to about 4 mm Hg during six 
3 hours, which is within the range of drift reported by the producer. 
When keeping the catheter in a fixed position in saline at 37 °C for 
— six hours it could be shown that the drift was linear with time and 
E. the values reported below are corrected for drift. 
- A slow intravenous infusion of a glucose solution containing 
= bicarbonate (10 mmoles NaHCO, per 100 ml 10% glucose; 0.1 to 0.2 
—— ml/min) was started at the induction of anesthesia and continued 
. . throughout the experiment. This infusion had previously been 
— shown to maintain arterial pH at a normal level despite the 
E x E operative trauma and intestinal hypotension.’ The tubes and the 
Eo funnel draining the intestinal venous blood were primed with a 
L- v dextran solution (one third dextran 40 and two thirds dextran 70). 
- Furthermore, 2 to 3 ml of this solution was given to the animals 
k every 20 minutes during the hypotensive period to minimize 
= rheologic disturbances." Hematocrit reading, platelet counts, Po,, 
= Poo, pH, and oxygen saturation in arterial blood were observed by 
* |. repeated measurements throughout the experiment. 


Experimental Procedures 


After the operative preparation the experimental animals were 
allowed to stabilize for 30 to 40 minutes. In 16 cats the intestinal 
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Table 1 .—Microscopic Grading of Intestinal Mucosa. 
in Control Animals and in Cats Subjected to Regional 
Intestinal Shock* 9 








Gnade of Mucosal Lesion 












Controls 
Regional intestinal shock 






*Grading system proposed by Chiu et al’? was used. a: Pioures denote 
number of animals. 
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Fig 1.—Arterial blood pressure, intestinal blood flow, and intesti- 
nal flow resistance (PRU,,,) in the three series of this study. Left 
panel, Control experiments (n — 5). Center panel, Experiments 
performed mainly for study of pulmonary function (n — 7). Right 


panel, Experiments mainly directed toward study of cardiac — 


performance (n — 9). During period of intestinal hypotension, 
regional intestinal sympathetic vasoconstrictor nerves were stim- 
ulated continuously at 6 Hz. Mean values + SE. 


arterial inflow pressure was then reduced to 30 to 35 mm Hg and 
concomitantly the regional sympathetic vasoconstrictor nerves 
were stimulated at 6 Hz. This simulated shock situation was 
maintained for two hours. 

After two hours of “regional shock” the nerve stimulation was 
stopped and the partial obstruction of the superior mesenteric 
artery was released. The animal was then observed for one hour. 
Five cats, all with catheter pressure transducers in the left 
ventricle, were not subjected to regional hypotension or vasocon- 
strictor nerve stimulation and served as controls. 


Histologic Procedures 


After the first posthypotensive hour the small intestine was 
excised, weighed, and a rectangular piece (about 2 x 4 cm) of the 
midgut wall was cut out and prepared as described elsewhere’ for 
histologic examination. The mucosal lesions were graded as 
described earlier” into six grades, where grade 0 means normal. 
mucosa and grades 1 to 5 mean increasing damage to the surface 
epithelium. Grade 5 is characterized by disintegration of the 
mucosal lamina propria, hemorrhage, and ulceration. It is pathog- 
nomonic for this type of mucosal lesion that, even in very 
pronounced cases of grade 5 damage, the deeper wall layers have a 
mieroscopically normal appearance. | 


Statistical Methods 


When testing statistical significance the nonparametrie meth- 
ods of Wilcoxon were used.'' A P value of .05 or less was eco EA 
significant. 
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Fig 2.—Systemic arterial blood pressure, right atrial pres- 
sure, aortic blood flow, and total peripheral flow resistance 
(PRU,,,) before, during, and after two-hour period of 
regional intestinal shock (filled symbols; n — 9) and in 
control animals (open symbols; n = 5). Mean val- 
ues + SE. 
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z ' TIME, min 
; ‘ Local intestinal shock 
= Fig 3.—Left ventricular stroke volume, maximal pressure curve 
(dp/dt), and end diastolic pressure (LVEDP) before, during, and 
after two-hour period of local intestinal shock (filled symbols; 
n = 9) and in control animals (open symbols; n = 5). Mean 
values + SE. MON Sin 


Fig 4.—Effect on stroke volume, maximal pressure curve 


(dp/dt), and calculated external cardiac work of rapid 


intravenous infusion of dextran corresponding to 10% of 


calculated total blood volume. Cardiac indexes are plotted 
vs left ventricular end diastolic pressure (LVEDP). Lines 
connect values observed before and after increasing pre- 
load to heart. Filled symbols depict experiments performed 
one hour after intestinal shock period (n — 6); open 
symbols, experiments performed on control animals at 
corresponding times (n = 4). Mean values + SE. 
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— during concomitant vasoconstrictor nerve stimulation at 6 
. Hz. The left panel illustrates the control experiments while 
. the other two panels show the series of experiments in 
3 - which pulmonary and cardiac function, respectively, were 
= studied. The observed response pattern was similar to that 
= reported earlier from this laboratory.'**'* It is apparent in 
D. Fig 1 that intestinal blood flow and flow resistance stabi- 
_ lizes within 30 to 60 minutes after the onset of intestinal 
hypotension at a fairly constant level for the rest of the 
_ simulated shock period (middle and right panels). Regional 
“i i b lood flow resistance was not normalized within the first 
E. ur following regional intestinal shock. In the control 
animals (left panel) the monitored indexes remained at a 
E elüstant level throughout the experiment. 
* E^ Histologic examination showed pronounced mucosal 
m. changes in all animals subjected to simulated intestinal 
_ shock (Table 1), while the control cats showed a normal 
. . mucosal appearance. The mucosal damage, induced by the 
Er regional shock situation, was the same among cats used 
E. mainly for studying pulmonary function as in those used 
__ for studies of cardiac function. 
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The changes in systemic arterial pressure, right atrial 
= pressure, aortic blood flow, and total peripheral resistance 
E i observed in. nine cats subjected to simulated intestinal 
Shock (filled symbols) and five control animals (open 
z . symbols) are illustrated in Fig 2. After a slight initial rise 
a in the early shock period, arterial pressure leveled off at 
k m the prehypotensive control level for the remaining period 
- of hypotension. Aortic blood flow was unchanged during 
.. the "regional" shock period, while right atrial pressure 
tended to fall. In seven out of nine experiments an increase 
- İn total peripheral resistance was noted in the early phase 

- of simulated shock but later it gradually returned to 

ES control level. After releasing the partial obstruction of the 
= . Superior mesenteric artery and stopping the vasoconstric- 
— tor nerve stimulation, a drastic fall in arterial blood 

= pressure and in aortic blood flow was observed. The right 

: pe atrial pressure was unchanged during this period, while 

total peripheral resistance increased in six of nine animals. 

. Later in the postshock period total peripheral resistance 

. fell terminally i in three animals. In the control animals no 
E significant change was observed in any of the recorded 

= indexes (Fig 2). 

- Tn the experiments of Fig 2 LVEDP and maximal dp/dt 
. . were also recorded, and stroke volume was calculated from 
- aortic blood flow and heart rate. The changes in these 
indexes are illustrated in Fig 3. Stroke volume and LVEDP 
= . were largely the same during the period of simulated 
3 intestinal shock as during the prehypotensive control level. 
Maximal dp/dt decreased in seven of eight animals during 
the intestinal shock period. In the posthypotensive period a 
M Significant decrease was observed in stroke volume and 
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Fig 5.—Systemic arterial blood pressure, aortic blood flow, pulmo- 
nary arterial blood pressure, left atrial pressure, and pulmonary 
flow resistance (PRU) before, during, and after two-hour period of 
local intestinal hypotension with continuous stimulation of region- 
al sympathetic vasoconstrictor fibers (n = 7). Mean val- 
ues + SE. 


maximal dp/dt in the face of an increase of LVEDP. In the 
control animals no corresponding changes were observed. 

Heart rate was also observed in the experiments of Fig 2 
and 3. No significant change was observed in the two 
groups of animals, an observation that was expected since 
the heart was autonomically denervated (see Methods 
section). 

In four control experiments and six hypotensive experi- 
ments an increased preload to the heart was produced 
about one hour after the release of the partial occlusion of 
the superior mesenteric artery. Mean arterial blood pres- 
sure then measured 60 to 85 mm Hg in the shock experi- 
ments. The increase of preload was accomplished by a fast 
intravenous transfusion of a dextran volume correspond- 
ing to 10% of the calculated blood volume (assumed to be 6% 
of body weight). The results obtained with regard to stroke 
volume, maximal dp/dt, and external cardiac work (caleu- 
lated from stroke volume and mean aortic pressure) are 
illustrated in Fig 4, where the changes of the three indexes 
are plotted versus LVEDP. The lines of Fig 4 connect the 


. values observed before and after the intravenous transfu- 


sion. As discussed above in connection with Fig 3, stroke 
volume, maximal dp/dt, and external cardiac work were 
higher in the control animals (open symbols) than in the 
shocked ones (filled symbols). Furthermore, the increase of 
the three studied cardiac indexes was considerably greater 
in the controls than in the hypotensive group although the 
absolute change in LVEDP was smaller in the controls. 


Lung Circulation and Function 


Figure 5 summarizes the studies on the pulmonary 
vascular bed. As also illustrated in Fig 2, arterial blood | 
pressure and aortie blood flow stayed fairly constant 
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Prehypotensive Control 


End inspiratory pressure, mm Hg 
End expiratory pressure, mm Hg 


*Mean values + SE (N = 7). 


. Table 3.—Arteria! pH, PO., Pco., and O, Saturation 
Before, During, and After Regional Intestinal Shock* 


O. 
Pco., Saturation, 
% 


Prehypotensive 
control 


7.50 + 0.01 

Hypotensive 
period 

Posthypotensive 
period 

60 minutes 


7.45 + 0.03 


7.44 + 0.03 
7.45 + 0.02 


*Mean values + SE (N = 13). 


during the period of intestinal hypotension while they 
declined markedly during the hour following the simulated 
shock. Pulmonary arterial blood pressure was not signifi- 
cantly changed during the period of regional shock as 
compared to the prehypotensive control value. In the 
posthypotensive period, however, a small but significant 
decrease was observed. Left atrial pressure fell slightly 
during the period of local intestinal shock and became 
significantly decreased as compared to control in the late 
phase of shock. Posthypotensively it increased in four of 
six animals. Pulmonary vascular resistance was calculated 
from the perfusion pressure in the lung circulation and the 
aortie blood flow. Flow resistance remained virtually 
unchanged until the posthypotensive period when an aver- 
age increase of 50% was seen. 

Tables 2 and 3 summarize some pulmonary function data 
obtained in this study. A slight but statistically insignifi- 
cant increase of end inspiratory and end expiratory pres- 
sures were noted (Table 2). No significant changes of 
arterial pH, Po., Pco., or oxygen saturation were recorded 
in the experiments (Table 3). It should be noted, however, 
that despite the continuous bicarbonate infusion there was 
a tendency to a decrease of arterial pH. 

Arterial hematocrit reading fell from 3396 + 2% (n = 11) 
in the control period to 29% + 2% one hour after regional 
intestinal shock (n — 11). Platelet counts in arterial blood 
decreased continuously from (126 + 18) x 10° per liter of 
blood (n = 11) in the control period to 94 + 21) x 10° per 
liter of blood after 115 minutes of regional shock, a change 
that was statistically significant. A further, insignificant 
reduction to (74 + 14) x 10° per liter of blood was observed 
during the following ten minutes. 


COMMENT 


The present study has shown that pulmonary and cardiac 
functions are affected differently by a two-hour period of 
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Table 2.—End Inspiratory and End Expiratory Pressure in Cats Subjected to Regional Intestinal Shock Ventilated With 
Constant Volume and Frequency* 





Period of Regional Shock Posthypotensive Period 
—oe— 
60 min 


1104 16 > 
1.7 + 0.6 


10 min 


10.2 «€ 1.3 
1.6 + 0.6 


10.5 + 1.0 
1.0 + 0.6 


110 min 


regional intestinal shock. Lung function was hardly 
influenced by the period of intestinal hypotension, to judge 
by the constancy of the arterial blood gas analyses (Table 
3). An increased pulmonary resistance was noted after the 
intestinal hypotension but this was probably mainly the 
effect of a decreasing cardiac output (aortic blood flow, 
Fig 5). 

It is well known from experimental studies that an 
aggregation of thrombocytes may occur in the pulmonary 
circulation in different types of shock concomitant to an 
increase in pulmonary vascular resistance. This has been 
reported in experimental traumatic and septic shock’? 
as well as after hemorrhage.'*'* In certain experimental 
situations an aggregation of thrombocytes in the lung may 
release smooth muscle stimulating substances to such an 
extent as to cause constriction of the bronchial airways.'""* 
Such a chain of events was not observed in this study, to 
judge from the recorded unchanged tracheal pressures 
(Table 2). Furthermore, the decrease of blood platelets was 
slight in the present shock model as compared to what has 
been reported in other types of shock.?'?'* However, even 
if platelets were trapped in the lungs in the present 
experimental situation, they did not induce any significant 
pulmonary dysfunction during the time of the experiment 
to judge by the constant arterial blood gas values. Thus, the 
observed cardiovascular derangement was not caused by 
any pulmonary dysfunction. This conclusion is in agree- 
ment with the observations on lung function after superior 
mesenteric artery occlusion shock reported by Hashimoto 
and Thal.'* 

Several observations made in this study suggest that 
cardiac function deteriorated in connection with the simu- 
lated intestinal shock. Thus, stroke volume and maximal 
dp/dt of the left ventricle decreased after the intestinal 
hypotension period despite an increased LVEDP (Fig 3). 
Left atrial pressure also exhibited an increase posthypo- 
tensively in four of six experiments. Furthermore, when 
increasing the preload by suddenly increasing venous 
return to the heart, the augmentation in maximal dp/dt 
was less pronounced in “shocked” animals than in controls 
despite a greater increase of LVEDP in the former group 
of the animals (Fig 4). These observations strongly suggest 
that the hearts of the “shocked” animals were influenced 
by some factor(s) exerting a negative inotropic effect, in 
agreement with the proposal by Haglund and Lundgren.* 

The results of the last-mentioned study inferred a 
release into blood of cardiotoxic material from the hypo- 
tensive intestine immediately after the simulated shock 
period. It has also been shown’ that plasma, collected from 
the vein draining the intestine immediately after the 
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isometric tension in isolated, electrically stimulated rabbit 
papillary muscle. This observation suggests that the nega- 
tive inotropic effect is, at least in part, mediated via a 
direct effect on heart muscle rather than via an effect on 
the coronary circulation. The cardiotoxic material was 
apparently released from the lesions appearing at the 
villous tips during the intestinal shock period, since the 
prevention of such lesions by perfusing the intestinal 
lumen with oxygenated saline during the period of intesti- 
nal hypotension largely prevented the general cardiovascu- 
lar derangement otherwise observed after the period of 
simulated intestinal shock.'? Moreover, in the present study 
a decrease of maximal dp/dt was observed in most animals 
already during the period of simulated intestinal shock 


(Fig 3), suggesting that significant amounts of cardiotoxic 
material were released into the blood stream also during 


the phase of regional hypotension. 


The presence of an "intestinal factor in irreversible 
shock" was first proposed by Lillehei*" and this concept was 
further supported by Marston’! in studies on dogs. These 
authors believed that mainly peripheral mechanisms, like a 
pronounced venous pooling and/or an edema within the 
intestine, were responsible for the development of an 
irreversible condition after exposure to hemorrhage. In an 


extensive series of studies on cats with the present shock 


model it has been clearly shown that local circulatory 


disturbances in the intestine cannot per se explain the 
observed cardiovascular deterioration.'?*-** In fact, pooling 


of blood and/or transcapillary filtration produced a "fluid 
loss" in the small bowel during and after arterial hypoten- 
sion amounting to only 2% to 3% of the animal's total blood 
volume. Studies also of the skeletal muscle vascular bed did 
not indicate any vascular changes that could explain the 
cardiovascular derangement.** 

A cardiac involvement in the pathogenesis of irreversi- 
ble shock has been proposed by several workers during the 
last two decades.**** Three research groups have claimed 
that such a heart failure may be due to the action of 


_ blood-borne material released from ischemic organs. Lefer 


and co-workers have described a myocardial depressant 
factor thought to be released from the pancreas during 


~ shock.**** This factor, claimed to be a glucopeptide with 


molecular weight of 800 to 1,000,°° is reported to be 
produced in the pancreas as the result of the proteolytic 
activity of lysosomal enzymes.?'?* It should in this context 
be underlined that the pancreas was not made ischemic in 
this study since the blood supply in the feline pancreas is 
via the celiac artery. McArdle and co-workers have also 
provided evidence for a circulating “factor” with negative 
inotropic effect on the heart in hemorrhagic shock,” +° 
while Williams et al proposed a similar mechanism to 
explain the blood pressure fall observed after occluding the 
superior mesenteric artery.''** 

In this study evidence has been presented that 
substances with a negative inotropic effect on the heart 
may be released from the intestine during hypotension. An 
earlier report from this laboratory suggests that the 
cardiotoxic material is produced in the hypoxic villous 
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tips." The clinical significance of these findings is not fully 
established, although intestinal mucosal lesions identical to 
those seen in the cat (Table 1) have also been described in 
patients in shock or suffering from local intestinal hypo- 
tension.** Furthermore, the postoperative mortality in 
mesenteric arterial occlusion is reported to be as high as 
80% to 90%* and a release of toxic products from the 
intestine with deleterious effects on the heart contributing 
to the high mortality has been discussed.'^** Similar mech- 
anisms have also been proposed to be involved in the 
hypotensive states seen after release of an intestinal 
strangulation.**^" 
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Nonproprietary Names and Trademarks of Drugs 


Dextran 40—Gentran 40, LMD, Rheomacrodex, Rheotran. 
Dextran 70—Macrodex. 
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Invited Editorial Comment 


Since the turn of the century, toxic factors have been implicated 
in cireulatory shock, but, to date, none have had sustained 
importance as a primary factor in the pathogenesis of shock. Toxic 
produets originating from the lumen of the intestine were 
believed responsible for shock in simple mechanical intestinal 
obstruetion prior to the studies of O. H. Wangensteen, who 
demonstrated the importance of mechanical obstruction and fluid 
loss to account for shock without the need to postulate toxic 
factors. Subsequently, Fine proposed bacterial endotoxin as an 
important toxic factor and reported absorption of Gram-negative 
bacterial products from the intestine that overwhelms normal 
defense mechanisms and acts in concert with the sympathetic 
nervous system to eause shock. In 1957, Lillihei emphasized the 
importance of the splanchnic circulation in hemorrhagic shock. 
Selkurt suggested the existence of a vasotoxic substance in shock 
caused by intestinal ischemia, and Baez reported vasotropic 
substances in the plasma of rats subjected to superior mesenteric 
artery occlusion shock. Janoff proposed that lysosomal enzyme 
release from ischemic splanchnic viscera may have injurious 
effects. In that regard, we have infused large amounts of a 
purified lysosomal enzyme, cathepsin D, into normal animals and 
animals subjected to moderate and severe hemorrhagic shock and 
have failed to note significant deleterious effects. 

The proposed myocardial depressant factor (MDF) presumably 
is formed in the ischemic pancreas. Despite an extensive experi- 
mental and biochemical search, we have been unable to document 
the presence of a peptide with negative inotropic activity from the 
pancreas. Furthermore, Wilson, Ebert, Hinshaw, and others could 
find no evidence for detrimental myocardial action of blood-borne 
substances in splanchnic arterial occlusion shock. But, recently, 
Goldfarb believes he has found a peptide with cardiotoxic activity 
from pancreatic homogenates. 

In the present study, the authors have presented evidence that 
substances with a negative inotropic effect on the heart may be 
released from the tips of anoxic villi in their experimental 
preparation. Previously, Bounous reported the appearance of 
extraintestinal lesions, including cardiac, following superior 
mesenteric artery occlusion and he stressed the metabolic de- 
rangements in the intestinal mucosa. 

Today, it is a relatively straightforward task to biochemically 
characterize and identify blood-borne substances, and I would 
urge the authors to do so, since they already have a bioassay of 
sorts in the rabbit papillary muscle preparation. 

Finally, a minor point: even in the feline, the pancreas receives 
blood supply from branches of the superior mesenteric artery. 

STEPHEN L. WANGENSTEEN, MD 
Tucson, Ariz 
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cer treatment is not a research objective, but a very practical prob- 


lem in patient management. 
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radiotherapeutic, and chemotherapeutic treatment. 
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administered with the same degree of caution 
appropriate to the use of other oral narcotic-contain- 
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medications, PERCOCET®-5 is subject to the Federal 
Controlled Substances Act. 


Usage in ambulatory patients Oxycodone may 
impair the mental and/or physical abilities required 
for the performance of potentially hazardous tasks 
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patient using PERCOCET*-5 should be cautioned 
accordingly. 

Interaction with other central nervous system 
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these adverse reactions may be alleviated if the 
patient lies down. 


Other adverse reactions include euphoria, dys- 
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DOSAGE AND ADMINISTRATION Dosage should be 
adjusted according to the severity of the pain and 
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mended below in cases of more severe pain or in 
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orally. The usual adult dose is one tablet every 6 
hours as needed for pain. 

DRUG INTERACTIONS The CNS depressant effects 
of PERCOCET®-5 may be additive with that of other 
CNS depressants. See WARNINGS. 
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John A. Meyer, MD, John D. Meyer 


* Forty young female rats, aged about 3 months, were weighed 
on entry into the study; half were subjected to initial splenecto- 
my. Animals were weighed at monthly intervals thereafter. Ten 
animals from each group were killed at four months, and ten from 
each group at one year. Thymuses and spleens were dissected 


out and weighed. 


Because of progressive weight gain, all groups showed declin- 
ing thymic index. Absolute thymus weight did not change 
significantly in splenectomized animals. Intact animals showed 
significantly reduced thymus weight at 4 months (P — .001) and 
at 12 months (P — .005). 

We conclude that the spleen may be a causative factor in th 
thymic involution of increasing age. The process is gradual and 
indolent compared to the rapid thymic weight depletion that 
occurs in the presence of growing tumor. 

(Arch Surg 113:972-975, 1978) 


hymie deprivation reduces host immune competence, 

even in the adult animal. Metcalf! noted in 1960 that 
thymectomy in adult mice was followed by a progressive 
decline in the population of lymphocytes in blood, thoracic- 
duct lymph, lymph nodes, and spleen. Later studies? 
showed that after adult thymectomy, immune responsive- 
ness remained unchanged for six to nine months, then 
declined progressively. Both cellular and humoral compo- 
nents were affected. Both authors concluded that the 
declining responsiveness represented depletion of the orig- 
inal pool of immunocompetent cells, with subsequent fail- 
ure of replacement in thymectomized animals. Other 
studies showed that adult rats recently subjected to 
thymectomy recovered more slowly from the effects of 
antilymphocyte serum than did intact animals*; also that 
recently thymectomized mice recovered much more slowly 
from sublethal doses of whole-body radiation.’ 

The normal thymus gland diminishes in size with 
increasing age. Castleman’ has graphically summarized 
the extensive data accumulated by Hammar’ on human 
thymus weights at autopsy. These data indicate that 
absolute weight of the human thymus is greatest at about 
puberty, thereafter declining progressively throughout 
life. Thymic index (grams per kilogram body weight) is 
greatest in infancy. Any serious illness tends to severely 


É reduce thymic weight. Striking lack of involutional 


changes appropriate to patient age have been noted in 
acromegaly and in hyperthyroidism.*’ Cellular immune 
function declines with age in a similar manner; Chretien et 
al found declining human lymphocyte reactivity to phyto- 
hemagglutinin in normal volunteers from the third 
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through the seventh decades of life. This may of course be a 
random and unrelated parallelism, but the curves of 
thymus weight and of lymphocyte reactivity are strikingly 
similar within the comparable age ranges. 

Numerous clinical studies have noted diminishing cell- 
mediated immune reactivity in the presence of progressive 
tumor growth.'"-'^ Several animal studies have found 
progressive splenic hypertrophy and thymic atrophy with 
increasing tumor growth'*'*: the splenic hypertrophy may 
precede thymic atrophy by a short interval. The anatomic 
changes are consistent whether tumors are sponta- 
neous," syngeneie,'*!* or allogeneic.'** Declining 
cellular immunity can be tentatively linked to diminishing 
thymic weight; in the late stages of tumor growth, 
biochemical studies of thymus cells have shown marked 
reduction in nucleic acid content and synthesizing capaci- 
ty. 

Using an allogeneic tumor-host system (Walker-256 
carcinosarcoma in SD/N strain female rats), we have found 
that splenectomy prevents thymic weight depletion, even 
in the very late stages of tumor growth." It has not yet 
been clearly shown that splenectomy favors the retention 
of cell-mediated immune competence in the presence of 
growing tumor, but other studies appear to support this 
possibility. Three syngeneic tumors*- and an allogeneic 
tumor? grew less well in splenectomized than in intact 
hosts. Another allogeneic tumor?* regressed more consis- 
tently in splenectomized hosts; this effect was antagonized 
by thymectomy. In rats of the syngeneic Fischer strain, 
splenectomy reduced the lifetime incidence of spontaneous 
mononuclear-cell leukemia by more than 9055.75 

We concluded that the spleen, apparently involved 
primarily with humoral immunity, may respond to grow- 
ing tumor by the elaboration of factors that in turn 
suppress the thymus. In tumor-bearing hosts, the spleen is 
apparently the source of "blocking factor," levels of which 
are reduced by removal of either the tumor or the spleen." 
This factor may not differ from enhancing antibody; 
both of these are humoral and appear to be immunological- 
ly specific. A soluble factor has been isolated from the 
media of incubated spleen cells from tumor-bearing hosts, 
which enhanced tumor growth and suppressed immune 
reactivity. The factor was not identifiable soon after 
tumor inoculation, but only when the hosts had harbored 
growing tumor. It may appear paradoxical that the spleen 
cells were identified as T-lymphocytes. Glasgow et al 
have isolated a peptide fraction from human serum that 
markedly suppressed a variety of T-cell-mediated immune 
responses, but did not affect bursa-derived lymphocyte 
responses. This fraction, present in very small amounts in 
normal individuals, was markedly increased in the serum 
of patients with cancer. The authors regarded this fraction 
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as being clearly different from “blocking factor,” since it 
was of low molecular weight and was not antigen-specific 
in its immunosuppressive action. This fraction has not yet 
been specifically related to the spleen. 

If splenectomy prevents the profound thymic atrophy of 
later stages of tumor growth, the question arises whether 
it may affect the “normal” thymic involution of increasing 
age. For this experiment, we planned to use a group of 
young female rats, not yet at full body growth at the time 
of entrance into the study. Male rats continue to grow 
virtually throughout life. Conversely, it has been said that 
female rats reach a plateau of growth at about the age of 6 
months, and thereafter increase body weight little or none 
unless stimulated with growth hormone. Our animals 
showed gradually increasing body weights to at least 1 
year of age. 


MATERIALS AND METHODS 


Young female SD/N strain rats about 3 months of age, average 
weight slightly over 200 g, were entered into the study. Female 
animals of this strain have a median life span under nonbarriered 
laboratory conditions of 2.3 to 2.5 years. Fifteen animals compris- 
ing an initial control greup were weighed to the nearest gram, 
anesthetized with an overdose of pentobarbital sodium, and 
thymuses and spleens were dissected out and weighed on an 
analytic balance to the nearest milligram. Thymic and splenic 
index was calculated for each animal, milligrams per gram body 
weight. 

Forty additional animals were weighed and entered into the 
study. Twenty were subjected to initial splenectomy. Each animal 
was anesthetized with intraperitoneal chloral hydrate, the skin of 
the abdomen closely clipped, and the abdomen opened by a ventral 
midline incision. The spleen was drawn up into the wound, splenic 
vessels were clamped and ligated with fine silk, and the spleen 
removed. Abdominal wall and skin were closed separately with a 
continuous suture of 3-0 chromie catgut. Spleens were again 
weighed on an analytic balance to the nearest milligram. 

Thereafter, all animals were weighed to the nearest gram at 
intervals of one month. At four months after the beginning of the 
study, ten intact and ten splenectomized animals were killed and 
thymus and spleen weights determined. Remaining animals were 
kept till one year after entry into the study (age about 15 months), 
when the study was ended and the same determinations made. 


Table 1.—Serial Monthly Body Weights (in Grams) in 
Animals With and Without Initial Splenectomy* 
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*All figures are given as mean, plus or minus one standard error. No 
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No infections were seen in any animals. Three animals in the 
one-year group developed spontaneous malignant tumors, and 
were dropped. At ten months after beginning of the study, one 
animal in the splenectomy group developed a mammary adenocar- 
cinoma showing a striking degree of desmoplasia. In the intact 
group, one animal developed a thyroid carcinoma at six months, 
and one a large vulvar adenocarcinoma, possibly of vaginal gland 
origin, at ten months. | 

Final data consisted of body, thymus, and spleen weights, and 
thymic and splenic indexes for each animal. For each experimental 
group, mean and standard error were determined with an elec- 
tronie caleulator. Appropriate groups were compared for signifi- 
cance by Student's t test. 


RESULTS 


Mean body weights increased progressively in groups 
with and without initial splenectomy; at no time did the 
groups show significant difference (Table 1 and Fig 1). 
Though identical at the beginning of the study, variation 
in body weight appeared to increase with time in splenec- 
tomized animals, as reflected by an increasing standard 
error after about five to six months. 

Absolute spleen weights and splenic indexes did not 
differ between controls and groups subjected to initial 
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Fig 1.—Serial body weights of animals having initial splenectomy 
and no splenectomy. Brackets indicate group mean, plus or 
minus two standard errors. Groups show no significant differ- 
ences at comparable times. 


Table 2.—Spleen Weight (in Milligrams) and Splenic 
Indexes (in Milligrams per Gram Body Weight)* 


Splenectomy 







Absolute spleen weight? 


Controls (599.5 + 30.4) 
(N = 15) 
4 mo (615.3 + 23.6) 695.7 


12 mo 


Splenic indexest 
Controls (2.85 + 0.14) 
(N = 15) 
4mo 

12 mo 








*Figures in parentheses indicate measurements obtained at beginning 
of study. All figures are group mean, plus or minus one standard error. 

TControls vs splenectomy, NS; controls vs intact, 12 mo, P < .05. 

tControls vs splenectomy, NS; controls vs intact, 4 mo, P < .05; controls 
vs intact, 12 mo, P < .005. 


Splenectomy—Meyer & Meyer 973 


hn ier, * abis 


T 





ri. ade’ 








Aa an do 


n 
wal 
t 


M a 






splenectomy (Table 2) 





"^ cr 
wii: ono 
4 















ul 









t À 
^ “ar. 


~ 






T EUN iss fest CN pu 

Spleen weight increased 
moderately in intact animals (P — .05 at 12 months), while 
the splenie index declined because of increasing body 
weights (P < .05 at 4 months as compared to controls, 
P — .005 at 12 months). 

Absolute thymus weight showed no significant change in 
splenectomized animals as compared to controls, at 4 or 12 
months (Table 3 and Fig 2). Thymus weight was signifi- 
cantly reduced in intact animals (P < .001 at 4 months, 
P< .005 at 12 months) In all groups, thymic index 
declined with time; it was significantly lower in intact than 
in splenectomized animals (P < .005 at 4 months, P < .001 
at 12 months). 

Histologic examination of thymuses removed at 12 
months showed that the thickness of the cortex in intact 
animals was approximately half to two thirds the cortical 
thickness in splenectomized animals (Fig 3 and 4). No other 
qualitative or quantitative differences could be identified. 
We infer that at least a part of the reduction in thymus 
weight in intact animals was due to depletion of cortical 


lymphocytes. 
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Table 3.—Thymus Weight (in Milligrams) and Thymic 
Indexes (in Milligrams per Gram Body Weight)* 


: Splenectomy Intact 


‘Absolute thymus weight} 
Controls 
(N = 15) 


(267.1 + 


245.1 
277.2 


4 mo 
12 mo 
Thymic Indexest 
Controls 
(N = 15) 
4 mo 
12 mo 


*All figures are group mean, plus or minus one standard error. 

tControls vs splenectomy, NS; controls vs intact, 4 mo, P < .001; 
controls vs intact, 12 mo, P < .005. 

iSplenectomy vs intact, 4 mo, P — .005; splenectomy vs intact, 12 mo, 
P — .001. 


Fig 3.—Thymus of intact animal at 12 months after entry into study 
(hematoxylin-eosin, X 220). 
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| /— COMMENT 

It seems especially important that previous studies, 
reviewed above, have noted declining weight of the human 
thymus after puberty, and gradually declining lymphocyte 
reactivity with increasing age. In addition, rapidly declin- 
ing cellular immune competence has been found regularly 
in patients as well as laboratory animals during advancing 
stages of tumor growth. At this point the analogy must 
shift to laboratory animals. Rapid splenic enlargement and 
thymic atrophy are noted with progressive tumor growth; 
splenectomy has been found to prevent the thymic atrophy. 
In a number of studies, syngeneic and allogeneic tumors 
grew less well in splenectomized animals; in one study, this 
effect was antagonized by thymectomy. 

The defect in humoral immunity, particularly against 
bacterial antigens, which appears following splenectomy in 
human subjects is well established and cannot be included 
in the scope of the present discussion. Some residual defect 
probably persists throughout life." It is quite clear that 
immunologically specific humoral factors, produced in the 
spleen, enhance tumor growth under certain laboratory 


Wr mi 
e" rM ^ wo wes ae 


t P 


sey 
[e 2 a 








. se" dS P 
B 








^ o 





THYMUS WEIGHT THYMIC INDEX 





100 
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Fig 2.—Thymus weight in milligrams and thymic index in milli- 
grams per gram body weight. Squares represent controls; solid 
circles, splenectomized animals; open circles, intact animals. 
Brackets indicate group mean, plus or minus two standard 
errors. 


Fig 4.—Thymus of splenectomized animal at 12 months. Thick- 
ness of cortical layer was greater in all sections than that seen in 
intact animals (hematoxylin-eosin, x 220). 
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are found in the serum in the presence of growing tumor, 
which suppress cellular immune responsiveness and favor 


increased tumor growth. Whether or not the factors noted 


in different studies are identical, one at least was found in 
the media of cultured spleen cells from tumor-bearing 
hosts. 

Splenic enlargement and thymic atrophy in these 
circumstances have the appearance of a reciprocal process, 
the spleen possibly being stimulated by tumor growth to 
elaborate humoral factors that suppress the thymus and 
with it, cell-mediated immunity generally. This point 
remains conjectural at present, but a great deal of circum- 
stantial evidence seems to support it. 

An attractive unifying hypothesis is that the polypeptide 
fraction(s) designated as immunoregulatory a-globulins, or 
IRA and IRA-like substances,” +! may cause the progres- 
sive thymic involution. It has not yet been shown that 
serum factors having IRA-like activity originate in the 
spleen, but otherwise the hypothesis appears tenable. 
These factors have been found in minute amounts in the 
serum of normal persons, but in very greatly increased 
amounts in the serum of patients with cancer, and tran- 
siently in increased amounts following burns and operative 
or accidental trauma. 

It may be that the long-continued presence of IRA-like 
serum factors in normal persons or animals is responsible 
for the process of “normal” thymic involution with increas- 
ing age. Also consistent with this hypothesis is the known 
depression of cellular immunity following surgery or major 
trauma, and the anatomic observation that any serious 
illness tends to severely reduce thymus weight. The thesis 
would explain the rapid decline in cellular immune compe- 
tence, and the rapid thymic involution, in patients or 
animals having progressively growing malignant tumors. 


CONCLUSIONS 


We conclude that the spleen may be a causative factor in 
the thymic involution of increasing age, a process previous- 
ly regarded as normal There may be further implications 
related to better understanding of cellular and antitumor 
immune response. 


Bedros Markarian, MD, assisted in preparation and examination of 
histologic sections. 
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Editorial Comment 


The authors’ main point is that splenectomy retards thymic 
involution. Earlier data demonstrated that presence of growing 
tumor caused splenic enlargement and thymic atrophy. 

The discussion of mechanisms is interesting but conjectural. At 
a minimum, the results indicate that splenic interactions in 
immune competence are complex and poorly understood but 
extend beyond known functions related to humoral antibody. 


JEROME J. DECOSSE 


Milwaukee 


Splenectomy—Meyer & Meyer 975 


i bx 
e ARE A ET 






NUS E 
a) 


[or Ps 





Potassium Cardioplegia 


An Alternate Method of Intraoperative Myocardial Protection 


Ruel N. Wright, MD; Sidney Levitsky, MD; Kodem S. Rao, MD; Charles Holland, PhD; Harold Feinberg, PhD 


è Potassium-induced cardioplegia was studied in 38 mongrel 
dogs supported by normothermic cardiopulmonary bypass and 


A subjected to 60 minutes of aortic cross clamping followed by 30 


minutes of reperfusion. A study of preischemic and postischemic 
ventricular function and myocardial high-energy phosphate 
compounds, lactate, and glycogen showed substantial preserva- 
tion of high-energy phosphates and ventricular performance 
when potassium cardioplegia was used. However, the substan- 
tial depression in contractility observed following ischemia and 
reperfusion suggests that potassium cardioplegia alone does 
not provide adequate intraoperative protection of the myocar- 
dium. 
(Arch Surg 113:976-980, 1978) 


tassium-induced cardioplegia found an early place in 

cardiac surgery because of the readily appreciated 
effects of producing a quiet, flaccid heart.'? In conjunction 
with aortic cross clamping, a bloodless operating field was 
achieved, thus facilitating the performance of precise 
intracardiac procedures and minimizing the hazards of 
systemic air embolism. This agent was abandoned, howev- 
er, because of reports of myocardial necrosis, interstitial 
edema, and hemorrhage when canine hearts were 
subjected to 30-minute periods of ischemia following potas- 
sium citrate arrest.*’ Whether this was due to hypertonic- 
ity, potassium, citrate or the result of prolonged ischemia 


_ has never been clarified. More recent experimental work 


has shown that an iso-osmolar solution containing potas- 


Accepted for publication March 28, 1978. 
From the Departments of Surgery and Pharmacology, Abraham Lincoln 


. School of Medicine and School of Basic Sciences, University of Illinois 


College of Medicine, Chicago. Dr Wright is a research fellow with The 
Chicago Heart Association. 

Reprint requests to Department of Surgery, University of Illinois Medical 
Center, PO Box 6998, Chicago, IL 60680 (Dr Levitsky). 


976 Arch Surg—Vol 113, Aug 1978 


sium chloride can induce cardioplegia with subsequent 
reductions of myocardial oxygen consumption and histo- 
logic damage during ischemia, thus providing substantial 
preservation of ventricular function.* This technique has 
now been taken to the clinical realm where, in conjunction 
with moderate systemic and profound regional hypother- 
mia, excellent clinical results have been reported in 
nonprospective studies.” Since it is clear that acceptable 
clinical results may be obtained with hypothermic tech- 
niques alone," it is difficult to assess even in large 
clinieal series the magnitude of protection afforded by 
potassium-induced arrest. The following experimental 
study was designed to answer this question and to gain 
some insight into the mechanisms involved. 


METHODS 


Thirty-eight mongrel dogs supported by normothermic cardio- 
pulmonary bypass were subjected to 60 minutes of aortic cross 
clamping followed by 30 minutes of reperfusion. At the onset of 
cross clamping, 15 animals were treated with a potassium chloride 
cardioplegia solution of the following composition: 


Ingredient Amount (gm/1,000 ml) 
NaCl 4.0 
KCl 2.5 
Glucose 2.0 
NaHCO, 1.0 
Na', 34 mEg/liter; K*, 17 mEq/liter; pH, 7.5; osmolarity, 275 


mOsm/liter 


Twenty-three animals without cardioplegia served as controls. The 
study was divided into two parts, one a contractility study 
involving the use of an isovolumic intraventricular balloon and the 
other a metabolic study of high-energy phosphate compounds, 
lactate, and glycogen. 
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Contractility Studies 


Thirteen of the animals were used in contractility studies. Dogs 
weighing 18 to 22 kg were anesthetized intravenously with 
pentobarbital sodium, 30 mg/kg, intubated, and ventilated with a 
volume cycle respirator. The heart was exposed through a bilateral 
thoracotomy. Cannulation of the superior and inferior vena cava, 
right axillary and right femoral arteries permitted institution of 
total cardiopulmonary bypass (Fig 1). A catheter placed via the 
left axillary artery registered central aortic pressure. The details 
of the preparation have been described previously by the authors." 
After stabilization ef perfusion pressure at 75 mm Hg, the right 
atrium was opened and the atrioventricular node crushed or suture 
ligated to achieve complete heart block. The pulmonary artery was 
ligated and the left atrium opened widely to excise the mitral 
valve and chordae tendineae. A soft rubber balloon mounted on a 
perforated Teflon plug was inserted into the left ventricular 
cavity and secured with a purse-string suture at the mitral anulus. 
Suitable connections to pressure transducers permitted recordings 
of left ventrieular pressure (LV P) and left ventricular end diastol- 
ie pressure (LVEDP). The analog signal was fed into a direct 
writing recorder and the first derivative of the left ventricular 
pressure curve (LV dp/dt) obtained with a differentiator. A 
stopcock in the sytem permitted saline infusion to vary balloon 
volume. Body and myocardial temperatures were measured and 
maintained between 36.5 °C and 37.5 °C. Heart rate was main- 
tained between 120 and 150 beats per minute by electrical 
pacing. 

Control values for compliance and contractility were obtained 
prior to aortic cross clamping by inflating the balloon in 5-ml 
increments to a total volume of 20 tc 30 ml or until an LVEDP of 20 
to 25 mm Hg was obtained. Tracings of LVEDP at each balloon 
volume permitted construction of diastolic compliance curves. A 
balloon volume was selected that gave the highest LV dp/dt 
without overdistention of the ventricle. High-speed tracings of 
LVP, LV dp/dt, and LVEDP were recorded for calculations of 
force-velocity relationships. The balloon was then deflated and the 
pacemaker discontinued. 

In nine animals, the ascending aorta was cross clamped as 
cardiac arrest was achieved by hand injection of the cardioplegic 
solution into the aortic root. The average volume used was 94 ml, 
with a range of 60 to 190 ml. In four control animals the aorta was 
cross clamped without cardioplegia. Ischemic arrest was main- 
tained for 60 minutes, at which time the clamp was released and 
reperfusion allowed for 30 minutes. A second set of compliance 
and contractility data was obtained at the end of reperfusion. 

At the conclusion of eaeh experiment, the left ventricle, includ- 
ing the interventricular septum, was weighed. Force-velocity 
relationships were calculated using the following formulas: 


Velocity = (dp/dt)/28P 
Force = 1.36P r?/(r?—7%), 


where P = LVP, r, and r, are equal to the internal and external 
ventricular wall radii, respectively (derived from balloon volume 
and ventricular weight data), and the series elastic modulus is 
assumed to equal 28. Data points calculated at 8-ms intervals 
during isovolumic contractions were used to construct force- 
velocity curves. The calculations have been presented in detail by 
others.'*'^ 


Metabolic Studies 


Twenty-five animals prepared in the same fashion as for 
contractility studies but without the intraventricular balloon were 
used for the metabolic aspect of the study. After initiation of 
cardiopulmonary bypass, the left ventricle was vented. Transmu- 
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Fig 1.—Right heart bypass preparation used for contractility 
studies. Similar preparation without intraventricular balloon was 
used for metabolic studies. Pulmonary artery, PA; left ventricular 
pressure, LVP; left ventricular end diastolic pressure, LVEDP. 


ral biopsy specimens taken from the diaphragmatic surface of the 
right ventricle using a modified dental drill and immediately 
frozen in liquid nitrogen. Specimens were taken prior to aortic 
cross clamping, at 15-minute intervals during ischemia, and 
following 30 minutes of reperfusion. - 

The high-energy phosphate compounds, adenosine triphosphate 
(ATP), adenosine diphosphate (ADP), and adenosine monophos- 
phate (AMP), as well as creatine phosphate (CP) were assayed 
using a microfluorometric technique described by Holland and 
co-workers.'* Lactate was measured by the method of Holzen and 
Dieter-Sólnig.* Glycogen determinations were made using the 
modified method of Raabo and Terkildsen.*^ 

Statistical analyses were performed on a computer programmed 
to compare grouped data of unequal variance. Individual groups 
were compared using a two-tailed Student ¢ test. 


RESULTS 
Contractility Studies 


A summary of contractility and compliance data may be 
found in Table 1. The mean percent remaining LV dp/dt 
was significantly greater in the group treated with potas- 
sium chloride, 61.8% versus 38.0% (P < .01), although a 40% 
decline in ventricular function still occurred following 
ischemia and reperfusion in the treated group. Maximum 
measured velocity showed the same relationships, with 84% 
of the preischemic value observed in the group treated with 
potassium chloride versus 57.0% in controls. Compliance as 
assessed by length-tension relations showed virtually no 
change in animals treated with potassium chloride, where- 
as control animals consistently showed a shift to the curve 
upward and to the left, indicating increased myocardial 
stiffness (Fig 2). Representative force-velocity curves 
showed control animals with a marked decrease in ventric- 
ular function as indicated by a shift of the curve downward 
and to the left, whereas animals treated with potassium 
chloride showed less of an adverse change (Fig 3). Despite 
the preservation apparent in the group treated with potas- 
sium chloride, there is marked depression of ventricular 
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849 + 86.8 326 + 49.0 38 + 3.8 
KCl 616 + 164.9 383 + 162.9 61.8 + 15.4 
P NS NS P< .01 






MMV, (circumference/sec) 
C 0.48 + 0.02 0.27 + 0.04 57 + 4.5 
KCI 0.38 + 0.11 0.27 + 0.09 84 + 8.3 
P NS NS P — .025 


*Maximum left ventricular pressure curve, LV dp/dt max; Maximum 


. measured velocity, MMV; control animals without cardioplegia (n — 4), C; 


| E. animals treated with potassium chloride (n — 9), KCI. 





E. 5 funetion in both groups following 60 minutes of normo- 
= thermic ischemia. 


Metabolic Studies 


i - The results of myocardial tissue levels of ATP, ADP, 
_ AMP, CP, lactate, and glycogen are summarized in Table 2. 
. Beginning at 15 minutes of ischemia and continuing 


through the entire cross-clamp period, ATP levels in the 
group treated with potassium chloride were substantially 


— higher than in control animals. During reperfusion, howev- 
er, a decline in ATP values occurred such that the final 
value was not statistically different from unprotected 


animals. Creatine phosphate values paralleled those of 


ATP, with the group treated with potassium chloride 
_ Showing substantially greater amounts of CP throughout 
. ischemia. During reperfusion both groups were able to 
. reconstitute normal values of CP. Values for ADP and 
. AMP showed less statistical significance between groups 


but appeared to indicate a trend of higher ADP and lower 


. AMP levels in the group treated with potassium chloride, 
suggesting less breakdown of ADP to AMP. The total 


nucleotide pool (ATP + ADP + AMP) was also statistical- 


ly higher in the group treated with potassium chloride, 


implying substantial protection of adenine moieties from 


metabolic degradation. Although no statistical differences 
= could be shown in glycogen levels, lactate at the end of 


reperfusion in control animals remained 160% of the 
preischemic value, while in the group treated with potas- 
sium chloride it returned to near-control levels (105%). 


COMMENT 
The means of achieving a quiet, flaccid heart during 


aortie cross clamping has undergone a steady evolution 
Since the first introduction of potassium cardioplegia. 


Although the use of potassium citrate was abandoned after 


. myocardial damage was attributed to the high osmolarity 


of the solutions used; this may have been due to 


. prolonged ischemia intervals at normothermia. The use of 


= chemical means for inducing cardiac arrest was supplanted 
_ by induced ventricular fibrillation.” However, subsequent 
. evidence that hypertrophied hearts tolerated fibrillation 

poorly due to discrepancies between endocardial and 


E epicardial blood flow led to dissatisfaction with this tech- 


nique.** Ischemic arrest induced by aortic cross clamping 
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Fig 2.—Representative length-tension curves for control and 
animals treated with potassium chloride showing loss of 
compliance in untreated animals. Left ventricular end diastolic 
pressure, LVEDP. 
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Fig 3.—Representative force-velocity curves for controls and 
animals treated with potassium chloride showing marked loss of 
contractility in untreated animals. Animals treated with potassium 
chloride showed less marked changes. 


under moderate hypothermia and supplemented with 
profound regional hypothermia has become the preferred 
technique for inducing arrest and the mainstay of intraop- 
erative myocardial protection'?'* when coronary perfusion 
is not used. Reintroduction of potassium chloride as a 
cardioplegic agent has now brought us full circle, with 
renewed enthusiasm for induced cardiac arrest during 
aortic cross clamping. | 
The degree of myocardial protection afforded by potas- 
sium cardioplegia alone cannot be determined in a clinical 
setting in which hypothermia is routinely employed. 
Therefore, we have examined the effects of potassium 
chloride arrest in canine hearts using a model of 60 minutes 
normothermic global ischemia and 30 minutes of reperfu- 
sion. Our data indicate that animals treated with potas- 
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Table 2.—Myocardial Tissue Levels of Intermediary Metabolites* 


Preischemia 
ATP, umole/g 


ADP, umole/g 


0.29 + 0.1 
0.14 + 0.1 
NS 


AMP, umole/g 


CP, umole/g 


6,463 + 441 
10,369 + 2,016 
NS 


4,375 + 625 
11,500 + 5,625 
NS 
115+ 3.8 
14.0 + 6.0 
NS 


Lactate, umole/g 


| *Control animals untreated (N = 9), C; animals treated with potassium cardioplegia (N = 


ADP; adenosine monophosphate, AMP; creatine phosphate, CP. 


sium chloride have substantially higher levels of ATP and 
CP throughout ischemia. This reflects the avoidance of 
eontractile activity that usually persists for five to seven 
minutes following cross clamping in control animals, 
rapidly depleting the creatine phosphate reservoir and 
severely diminishing ATP. In hearts arrested by potassium 
chloride, the slow decline in ATP reflects energy-utilizing 
processes in subcellular organelles other than the contrac- 
tile machinery. 

During reperfusion, 10 of 13 hearts treated with potas- 
sium chloride spontaneously resumed contractions; others 
were electrically defibrillated. During this period, a further 
decline in ATP values was noted despite rising CP values. 
The reasons for this are not entirely clear. Since CP serves 
as a pool of high-energy phosphates that replenish ATP, 
one would expect recovery of ATP to precede or at least 
parallel the rise in CF. Failure of this to occur reflects a 
metabolie block in the mechanisms for transfer of phos- 
phate bond energy to ATP. This may be due to a deficiency 
of adenine moieties secondary to washout of the break- 
down produets of AMP. In this situation, if free creatine 
levels exceed available ADP, this compound may be prefer- 
entially phosphorylated while ATP levels remain low. 

Danforth has shown that ATP can be rapidly resynthe- 
sized if the heart is maintained in an arrested state with 
potassium chloride during reperfusion.” Concentrations of 
ATP reached control levels within 4 to 10 minutes follow- 
ing 15 minutes of anoxia. When the hearts were allowed to 
fibrillate or resume contractions the rise was variable and 
frequently not maintained, suggesting that contractile 
activity either utilized ATP in excess of production or 
interfered with its resynthesis. 

Other consequences of reperfusion after prolonged 


myocardial ischemia may be detrimental despite the: 


preservation of high-energy phosphates afforded by potas- 
sium cardioplegia. Leaf and others have called attention to 
the significance of cell swelling as a consequence of the 
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Fig 4.—Adenosine triphosphate (ATP) values during aortic cross 
clamping (60 minutes) and reperfusion (30 minutes) for control 
(no treatment), intermittent reperfusion (15 minutes cross clamp 
and 5 minutes reperfusion), regional hypothermia, and potassium 
cardioplegia. 
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accumulation of intracellular sodium following ischemia.”* 
Myocardial cell swelling further reduces nutrient blood 
flow by compressing adjacent microvasculature during 
reperfusion.” During ischemia there is failure of the 
"sodium pump” located at the cell membrane.**?* This 
active transport mechanism is responsible for maintaining 
the intracellular sodium gradient and regulating cell 
volume. As a result of insufficient production of ATP to 
drive the sodium-potassium pump, sodium, chlorine, and 
water passively diffuse along their concentration gra- 
dients into the cells. Reperfusion provides a rapid rise in 
the volume of exchangeable plasma sodium and explosive 
swelling occurs.” 1 

In addition to sodium and water accumulation, Shen and 
Jennings?*^ have shown calcium accumulation as a conse- 
quence of reperfusion following 40 minutes of ischemia. 
Localization of the increased calcium by cellular fractiona- 
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copy and microincineration techniques, indicates that it is 
localized in dense bodies within the mitochondria. Tissue 
levels of calcium increased linearly during first 10 minutes 
of reperfusion, while no substantial uptake occurred during 
60 minutes | of ischemia. Additional defects in calcium 
handling have been reported by Lee and co-workers? who 
showed impairment of calcium uptake in the sarcoplasmic 
reticulum of ischemie myocardium. 

The question of whether potassium-induced cardiac 
arrest provides more protection than hypothermia tech- 
niques alone can only be extrapolated from present data. 
Hearse and co-workers showed that the effects of potas- 
sium and hypothermia were additive in inducing cardiac 
arrest." By combining small elevations of potassium in the 
perfusate with moderate hypothermia, cardiac arrest was 
easily achieved. Some protection could be afforded to 
ischemie myocardium by topical hypothermia or by potas- 
sium arrest. In both instances, ATP and CP were main- 
tained at higher levels. Myocardial metabolie studies 
performed in our laboratory indicate that regional hypo- 
thermia protects the heart during ischemic arrest (Fig 4), 
possibly by sparing early breakdown of ATP during the 


a i first 15 to 20 minutes of ischemia.* It seems likely that the 


addition of potassium arrest at the onset of aortic cross 
clamping may avoid the initial loss of high-energy phos- 


à . phate compounds thus contribute to better preservation 


than hypothermia alone. 


This investigation was supported by National Institutes of Health grant 
5ROIHL 81288. 


References 


1. Melrose DG, Dreyer B, Bentall HH, et al: Elective cardiac arrest. 
Lancet 2:21-22, 1955. 

2. Lam CR, Geoghegan T, Lepore A: Induced cardiac arrest for intracar- 
diac surgical procedures. J Thorac Surg 20:620-625, 1955. 

3. Bjork VO, Fors B: Induced cardiac arrest. J Thorac Cardiovasc Surg 
41:387-394, 1961. | 

4. Helmsworth JA, Kaplan S, Clark LC, et al: Myocardial injury asso- 
ciated with asystole induced with potassium citrate. Ann Surg 149:200-206, 
1959. 

- 5. Miller DR, Rausmussen PLM, Klionsky B: Reversibility of morphologic 
changes following elective cardiac arrest. Ann Surg 159:208-218, 1964. 

6. McFarland JA, Thomas LB, Gilbert JW, et al: Myocardial necrosis 
following elective cardiac arrest induced with potassium citrate. J T'horac 
Cardiovasc Surg 40:200-208, 1960. 

7. Waldhausen JA, Braunwald NS, Bloodwell RD, et al: Left ventricular 
function following elective cardiac arrest. J Thorac Cardiovasc Surg 
39:799-807, 1960.. 

8. Gay WA, Ebert PA: Functional, metabolic and morphologic effects of 
potassium-induced cardioplegia. Surgery 74:284-290, 1973. 

9. Trehan N, Adams P, Brazier J, et al: Clinical experience using induced 


980 Arch Surg—Vol 113, Aug 1978 











tion and chemical analysis, as wally as ire aleei micros- 






OP 
04 2021 PR 

i 

le age 


É Cr EN 
LAM f 
> 


bd» Ue 
va Lees rr peo DUM = et 
aue wu ET. HET Ng se j 
E = - * 7 
; Pe 












PAC. Ba 





. ydd = Y 
es > 


eases with ER k in aortic valvà EAE, uaia 53, 
54 (suppl 2):181, 1976. 

10. Craver JM, Sams AB, Hatcher CR: Potassium cardioplegia: Additive 
protection against ischemic myocardial damage during coronary revascular- 
ization. Circulation 53, 54 (suppl 2):182, 1976. 

11. Molino JE, Feiber W, Sisk A, et al: Cardioplegia without fibrillation or 
defibrillation in cardiac surgery. Surgery 81:619-626, 1977. 

12. Sanger PW, Robicsek F, Daugherty HK, et al: Topical cardiac 
hypothermia in lieu of coronary perfusion. J Thorac Cardiovasc Surg 
52:533-541, 1966. 

13. Griepp RB, Stinson EB, Shumway NE: Profound local hypothermia 
for myocardial protection during open-heart surgery. J Thorac Cardiovasc 
Surg 66:731-741, 1973. 

14. Levitsky S, Mullins EM, Sloane RE, et al: Experimental evaluation of 
pentazocine: Effect on myocardial contractility and peripheral vascular 
resistance. Am Heart J 81:381-386, 1971. 

15. Enright LP, Hannah H, Reis RL: Effects of acute regional myocon- 
drial function in dogs. Circ Res 26:307-315, 1970. 

16. Taylor RR, Ross J, Covell JW, et al: A quantitative analysis of left 
ventricular myocardial function in the intact sedated dog. Cire Res 21:99- 
114, 1967. 

17. Pool PE, Morris GF, Lewis RM, et al: A biopsy drill permitting rapid 
freezing. J Appl Physiol 24:832-833, 1968. 

18. Holland C, Feinberg H, Levitsky S, et al: Serial myocardial biopsies 
using an improved microfluorometric assay. J Surg Res, to be published. 

19. Holzen H, Dieter-Sölnig H: Determination with lactic dehydrogenase 
and the 3-acetylpyridine analog of DPN (AD-DPN), in Bergmeyer U (ed): 
Methods of Enzymatic Analysis. New York, Academic Press Inc, 1965. 

20. Raabo E, Terkildsen RC: On the enzymatic determination of blood 
glucose. Scand J Clin Lab Invest 12:402-407, 1960. 

21. Glenn WWL, Toole AL, Longo E, et al: Induced fibrillatory arrest in 
open heart surgery. N Engl J Med 262:852-856, 1960. 

22. Hottenrott CE, Towers B, Kurkji AJ, et al: The hazard of ventricular 
fibrillation in hypertrophied ventricles during cardiopulmonary bypass. 
J Thorac Cardiovasc Surg 66:742-753, 1973. 

23. Danforth WH, Naegle S, Bing RJ: Effects of ischemia and reoxygen- 
ation on glycolytic reactions and adenosine triphosphate in heart muscle. 
Circ Res 8:965-971, 1960. 

24. Leaf A: Regulation of intracellular fluid volume and disease. Am J 
Med 49:291-295, 1970. 

25. Powell WJ, DiBona DR, Flores J, et al: Effects of hyperosmotic 
mannitol in reducing ischemic cell swelling and minimizing myocardial 
necrosis. Circulation 53 (suppl 1):45, 1976. 

26. Powell WJ, Flores J, DiBona DR, et al: The role of cell swelling in 
myocardial ischemia and the protective effect of hypertonic mannitol. 
J Clin Invest 52:66a, 1973. 

27. Kloner RA, Ganote CE, Whalen DA, et al: Effect of a transient period 
of ischemia on myocardial cells: II. Fine structure during the first few 
minutes of reflow. Am J Pathol '14:399-413, 1974. 

28. Whalen DA, Hamilton DG, Ganote CE, et al: Effect of a transient 
period of ischemia on myocardial cells: I. Effects of cell volume regulation. 
Am J Pathol 14:381-397, 1974. 

29. Shen AC, Jennings RB: Myocardial caleium and magnesium in acute 
ischemic injury. Am J Pathol 67:417-488, 1972. 

30. Shen AC, Jennings RB: Kinetics of calcium accumulation in acute 
myocardial ischemic injury. Am J Pathol 67:441-452, 1972. 

31. Lee KS, Ladinsky H, Stuckey JH: Decreased Ca:* uptake by sarco- 
plasmic reticulum after coronary artery occlusion for 60 and 90 minutes. 
Circ Res 21:439-444, 1967. 

32. Hearse DJ, Stewart DA, Braimbridge MV: Hypothermic arrest and 
potassium arrest: Metabolic and myocardial protection during elective 
cardiac arrest. Circ Res 36:481-489, 1975. 

33. Rao KS, Schutz RW, Feinberg H, et al: Metabolic evidence that 
regional hypothermia induced by cold saline protects the heart during 
ischemic arrest. J Surg Res 20:421-425, 1976. 


Potassium Cardioplegia—Wright et al 



















Role of Portal Venous Blood Supply 
From the Pancreas in Maintaining 


Hepatic Functional Reserve 


Appraisal of Warren’s Shunt Operation 


Yoshio Yamaoka, MD; Mamoru Sato, MD; 
Kenichi Kimura, MD; Hidenari Takasan, MD; Kazue Ozawa, MD 


® Mitochondrial phosphorylative activity was measured in the 
livers of various shunted or pancreatectomized dogs. In simple 
portal vein branch-ligated dogs, the mitochondrial phosphoryla- 
tive activity in the nonligated lobe, which was supplied with 
excess portal blood, increased to approximately 150% of control 
values. In splenocaval-shunted or totally pancreatectomized 
dogs, the mitochondrial phosphcrylative activity did not increase 
even in the nonligated lobe. However, the mitochondrial phos- 
phorylative activity in the nonligated lobe increased to 120% of 
control in 80%-pancreatectomized and 150% in 50%-pancreatec- 
tomized dogs. In distal splenorenal-shunted (Warren-shunted) 
dogs, the mitochondrial phosphorylative activity increased to 
150% of control values. Thus, the Warren’s shunt operation is 
considered to be the more reasonable procedure for treatment of 
liver cirrhosis with esophageal varices, from the point of view of 
hepatic functional reserve based on the energetic metabolism of 
the liver. 

(Arch Surg 113:981-985, 1978) 


he most commonly performed procedures for control of 

L the hemorrhage from esophageal varices are portasys- 
temie shunt or a nonshunting procedure such as transec- 
tion of the esophagus and lization of the coronary vein 
with splenectomy. However, encephalopathy and late 
hepatie failure have been frequently encountered after 
both therapeutic and prophylactic shunt operations. These 
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have been attributed to the marked reduction of liver blood 


flow that can occur with any type of portasystemic shunt. 


In an effort to provide a sufficient degree of portal 
decompression to prevent future hemorrhage, but still 
maintain liver blood flow, Warren et al'? have devised the 
distal splenorenal shunt. This procedure has been shown to 
be associated with less encephalopathy and liver failure. 
However, the influence of this procedure on hepatic func- 
tional reserve at the subcellular level is not clear. 

Enhancement of liver mitochondrial metabolism pro- 
vides compensatory generation of energy in a damaged 
liver, and is essential for maintaining hepatic functional 
reserve.^* We have also reported that in various liver 
diseases the liver can function to maintain life if this 
mitochondrial compensatory event is present. In addi- 
tion, it has been found that such enhancement of liver 
mitochondrial metabolism is due to a rise in the level of a 
portal factor, in particular insulin, available to the mito- 
chondria. 

This study, therefore, aims to elucidate the effect of 
shunt operation, especially redirection of pancreatic 
venous blood flow to systemic circulation, on mitochondrial 
functions. Evidence will be presented indicating that the 
venous blood flow from more than 20% of pancreas to the 
liver through the portal vein is necessary to maintain liver 
functional reserve. 


MATERIALS AND METHODS 
Surgery 


Healthy young dogs of both sexes, weighing between 8 and 12 
kg each, were used in this study. No food was given from 12 hours 
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Fig 1.—Schematic representation of 
splenocaval shunt (left) and distal sple- 
norenal shunt (right). IVC indicates 
inferior vena cava; PV, portal vein; SV, 
splenic vein; SMV, superior mesenteric 
vein; SPDV and IPDV, superior and 
inferior, respectively, pancreatic duo- 
denal veins. 













before to 12 hours after operation. Operations were carried eut 
with the dogs under intravenous anesthesia with pentobarbital, 25 
mg/kg of body weight. 

Portal Vein Branch Ligation.—The left branch of the portal vein 
was ligated by the method of a previous report.’ 

Splenocaval Shunt.—This was performed using the modified 
method of Waddel and Sussman.* The gastrosplenie vein, includ- 
ing a large pancreatic branch, was anastomosed to the inferior 
vena cava as illustrated in Fig 1, left. The remaining major veins 
that drain the pancreas, the inferior and superior pancreatico- 
duodenal, were ligated. Thus, the portal venous blood was exclu- 
sive of any pancreatic supply. 

Distal Splenorenal Shunt.—The shunt was performed as described 
by Warren et al" in which the end of the left renal vein was 
anastomosed to the side of splenic vein. After the shunt operation, 
the splenic vein was ligated at the junction with the superior 
mesenteric vein (Fig 1, right). 

Pancreatectomy.— The 100%, 80%, and 50% pancreatectomies 
were done in the conventional manner, partially illustrated in Fig 
2, top and center right. 

Sham-Operated Control.-Laparotomy and separation of the 
portal vein from its surrounding tissues were carried out in the 
control dogs. 






Biochemical Assay 


Liver mitochondria were prepared according to the method of 
Ozawa et al.'' Oxygen consumption was measured polarographieal- 
ly with a rotating electrode, as previously reported.'* The respira- 
tory control (RC) ratio was calculated from the polarographic 
tracing by the method of Chance and Hagihara" from the 
following equation: RC = rate of respiration in state 3 (in the 
presence of adenosine diphosphate [ADP])/rate of respiration in 
state 4 (after exhaustion of ADP). Phosphorylative activity was 
measured, simultaneously with oxygen utilization, by following 
the changes in pH with a glass electrode connected with a millivolt 
amplifier and a two-pen recorder. Records with this instrument 
were sufficiently accurate for measurement at a full scale of 0.1 
pH unit with a reading error of less than 0.01 pH unit. The 
mitochondrial assay (P/O) ratio was expressed in moles of adeno- 
sine triphosphate (ATP) per atom of oxygen consumed. The 
phosphorylative activity was expressed as millimicromoles of ATP 
synthesized per minute per milligram of mitochondrial protein. 
Protein was determined by the method of Lowry et al," with 
crystalline bovine serum albumin as a standard. 





Fig 2.—Effect of shunt operation and pancreatectomy on 
= | compensatory enhancement in liver mitochondria. Top left, 
— | Simple portal vein branch ligation. Center left, Portacaval 
vl shunt. Bottom left, Splenocaval shunt. Top right, 8096 
| pancreatectomy. Center right, 50% pancreatectomy. Bot- 

tom right, Distal splenorenal shunt. MtCE indicates mito- 
. chondrial compensatory enhancement; other abbrevia- 
tions are the same as in Fig 1. 
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Fig 3.—Time course of changes in mitochondrial phosphorylative activity in dogs with simple ligation of 
portal vein branch (left), dogs with splenocaval shunt in addition to ligation of portal vein branch (center), 


and dogs with Warren's shunt operation in addition to ligation of portal vein branch (right). Each point 


represents mean and standard error of values for four or more animals. 


Table 1.—Changes in Oxidative Phosphorylation of Liver Mitochondria in the Nonligated Lobe 
of Portal Vein Branch-Ligated Dogs in Addition to Shunt Operations* 


Respiratory 
Control 


3.64 + 0.16 
Portal branch ligation 
Splenocaval shunt and 
portal branch ligation 
Splenorenal shunt and 
portal branch ligation 


2.85 + 0.21 


3.65 + 0.18 





Stage 3 
Respiration} 


2.08 + 0.12 
35.1 + 1.8 
362-413 1.74 + 0.14 


33.7 + 3.2 73.4 + 3.6 





2.18 + 0.15 





*Glutamate was used as a substrate. The results shown are mean values + SE two days after operation. 


1Millimicroatoms per milligram of mitochondrial protein. 


iMillimicromoles of ADT synthesis per milligram of mitochondrial protein per minute, at 22 °C, pH of 7.4. 


$Between ATP formed and atoms of oxygen consumed. 
||P < .05 (Student's t test). 

(P < .005. 

3t P < .025. 


RESULTS 


Fig 3, left, shows the time course of the changes in the 
phosphorylative activity of the mitochondria isolated from 
the ligated and nonligated lobes in the dogs subjected to 
the ligation of a branch of the portal vein. Two days after 
the operation, mitochondrial phosphorylative activity 
increased to 150% in the nonligated lobe, with a reduction 
of about 30% in the ligated lobe. In the dogs subjected to 
the portal vein branch ligation in addition to splenocaval 
shunt, such characteristic changes were not observed, as 
shown in Fig 3, center. In distal splenorenal-shunted dogs, 
the mitochondrial enhancement occurred in the nonligated 
lobe, whieh was supplied with excess portal blood, as 
observed in the simple portal vein branch-ligated dogs (Fig 
3, right). Details of mitochondrial functions in the nonli- 
gated lobes of each animal on the second postoperative 
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day are summarized in Table 1. The enhancement in _ 


mitochondrial phosphorylative activity was accompanied 


by a rise in the RC ratio and state 3 respiration. 

Table 2 shov s changes in mitochondrial oxidative phos- 
phorylation of liver in the dogs subjected to various degree 
of pancreatectomy. In 100%-pancreatectomized dogs, the 
phosphorylative activity of liver mitochondria decreased to - 
approximately 50% of control values. In 80%-pancreatec- 
tomized dogs, the RC ratio, the state 3 respiration, ard the 
phosphorylative activity were not significantly difterent 
from control values. In dogs subjected to portal vein branch 
ligation in addition to 80% pancreatectomy, the phosphory- 
lative activity of m'tochondria from the nonligated lobe 
was enhanced to 120% of control values. In the 50%- 
pancreatectomized dogs, the phosphorylative activity was 
not significantly different from control values, but 
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No. of Control 
i . Dogs Ratio 
Control | 3.64 + 0.16 


Portal branch ligation 
(nonligated lobe) 7 
100% pancreatectomy 
80% pancreatectomy 
80% pancreatectomy plus 
portal branch ligation 

(nonligated lobe) 
50% pancreatectomy 


50% pancreatectomy plus 
portal branch ligation 
(nonligated lobe) 


4.78 + 0.35} 
2.62 + 0.11 
3.61 + 0.28 





















4.16 + 0.32 
3.63 + 0.33 










4.52 + 0.31 


. *Values as in Table 1. 
TP < .05 (Student's t test). 
IP < .005. à 
$P < .01. 
||P < .025. 


increased to maximal level when the portal vein branch 


. was ligated. From these data, it is suggested that at least 


the venous blood flow from 20% of the pancreas is neces- 
sary to maintain mitochondrial oxidative phosphorylation 


. at a normal level, and that venous blood from more than 


50% of the pancreas is necessary for the enhancement of 
mitochondrial phosphorylative activity. 


COMMENT 


When the metabolic load on the liver is relatively mild, 
mitochondrial function remains unchanged. However, 
when the metabolic load imposed on the liver exceeds the 
level that can be sustained by the normal energy-producing 
capacity, mitochondrial function has to adapt to provide 
sufficient energy. A recent study from our laboratory 
showed that when more than 50% of the liver is removed, 
the mitochondrial phosphorylative activity enhances maxi- 
mally, as observed in nonligated lobes of simple portal vein 
branch-ligated dogs in this study. However, in 90%- 
hepatectomized animals, mitochondrial phosphorylative 
activity in the remnant liver supplied with excess portal 
blood count could not enhance significantly, and the dogs 


. died within 12 hours." These data suggest that optimal 


portal blood flow available to hepatic tissue is required for 
the enhancement of liver mitochondrial phosphorylative 
activity. Consequently, the inability of liver mitochondria 
to induce the compensatory enhancement indicates that 
the liver cannot maintain the delicate energy balance to 
maintain life. Conversely, from the respect of portal blood 
flow from the pancreas, Fig 2 shows schematically the 


= effect of shunt operation or pancreatectomy on the 
JJ compensatory enhancement of liver mitochondria. When 


the portal blood flow consisting of the mensenteric and 
splenic veins was preserved, the phosphorylative activity of 
liver mitochondria remained at normal level and was able 
to enhance maximally when supplied with excess portal 
blood (Fig 2, top left)."" In portacaval-shunted animals, 
mitochondrial phosphorylative activity decreased to a 
submaximal level and an enhancement of phosphorylative 
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Stage 3 
Respiration 


P/O Ratio 
2.08 + 0.12 








35.1 + 1.8 
26.1 + 0.7 


2.15 + 0.10 
1.58 + 0.08] 
2.11 + 0.10 
















50.2 + 2.9 


26.2 + 1.0 
28.6 + 1.7 


62.7 + 3.7} 2.33 + 0.18 


1.96 + 0.20 














72.1 + 5.41 2.32 + 0.11 








activity was not observed when supplied with excess portal 


blood (Fig 2, center left).'^ In the splenocaval-shunted 
animals, the changes in mitochondrial phosphorylative 
activity were not significantly different from those in the 
portacaval-shunted animals (Fig 2, bottom left). In the 
80%-pancreatectomized animals, mitochondrial phosphory- 
lative activity remained at normal levels and enhanced 
significantly, but not maximally when supplied with excess 
portal blood (Fig 2, top right). However, in the 50%- 
pancreatectomized animals, the mitochondrial phosphory- 
lative activity enhanced maximally when supplied with 
excess portal blood (Fig 2, center right). These results 
indicate that the mitochondrial phosphorylative activity 
can be enhanced slightly but significantly by an excess 
portal blood supply in the presence of more than 20% of the 
pancreas, and maximally in 50% of the pancreas. Since it 
has been found that the metabolic response of the mito- 
chondria to excess portal blood supply is inhibited in 
cirrhotic livers," a much greater amount of the pancreas 
would be required for inducing a maximal enhancement of 
mitochondrial phosphorylative activity. In this respect, 
Warren's distal splenorenal shunt (Fig 2, bottom right) is 
considered to be a reasonable procedure for treatment of 
liver cirrhosis with esophageal varices, since the venous 
blood from more than 50% of the pancreas is expected to 
flow through intrahepatic portal veins by the occlusion of 
the splenic vein between the anastomotic site and the 
junction with the superior mesenteric vein. Recently, 
Warren and his co-workers'* compared the effect on nitro- 
gen metabolism of a selective vs nonselective shunt, as 
determined by studying the maximal rate of urea synthe- 
sis, ammonium chloride tolerance, and clinical development 
of portasystemic encephalopathy. Warren's shunt showed 
little or no changes in the maximal rate of urea synthesis 
and ammonium chloride tolerance, and a very low incidence 
of encephalopathy. The recent report of Zeppa et al'* 
supported the conclusions that the distal splenorenal shunt 
is attended by the highest postshunt survival as yet 
reported for patients with nonalcoholie cirrhosis, portal 
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hypertension, and bleeding varices. 

Although the mechanism regulating liver regeneration 
is still not clear, much effort has been expended in the 
search for humoral factors controlling the regeneration of 
hepatic cells. Serrou et al” reported that the pancreas 
appears to be the most important organ for liver regener- 
ation, and that graft atrophy after auxiliary liver trans- 
plantation is due in part to an insufficient supply of 
insulin. Actually, previous studies from our laboratory 
showed that insulin enhances the mitochondrial phosphory- 
lative activity of incubated sliced liver and of continuously 
perfused guinea pig liver. Furthermore, an enhance- 
ment of phosphorylative activity of liver mitochondria is 
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requisite for the later increase in nuclear DNA synthesis E 
leading to liver regeneration.’ Starzl etal*^haveprovided 
further evidence for the hepatotrophie effort of insulin. — 
Thus, it appears logical to assume that the quantitative ~ 
consideration of portal venous blood containing insulin ne 
Warren’s shunt operation plays an important role not only - 
in controlling the phosphorylative activity of liver mito- A 
chondria, but also in aiding spontaneous hepatocytes - 
regeneration in cirrhotic liver with portal hypertension.  - 
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and Pelvie Fractures 


John M. McAvoy, MD, John H. Cook, MD 


e Exsanguinating retroperitoneal hemorrhage secondary to 
. pelvic fractures is a frequent cause of death in the injured 
pedestrian. Attempts at lowering the mortality from these injuries 


E have led to a variety of suggested treatment modalities, including 


. observation, arterial ligation, or direct suturing of the bleeding 
sites. Arteriographic embolization is perhaps the newest modal- 
_ ity but requires implementation of a rapid and efficient triage and 


is treatment plan. Each of the suggested modalities and the 


SY 
k 


d 
E. 


LII b 
B" 
D. 
E^ 


wt 


. formulation of such a treatment plan are discussed and a case 


report showing the feasibility of immediate arteriographic embo- 
lization as the preferred mode of management is presented. 
(Arch Surg 113:986-990, 1978) 


injury has a more critical demand for a logical and 


9 0 
E. ON rapid treatment plan than a fracture of the pelvis. 
` Under the best treatment conditions such patients face a 


. mortality that has been reported as 20%.’ Moreover, post- 


E - mortem examinations performed before the era of rapid 


transit have indicated that pelvic fractures and exsangui- 
-nating hemorrhage have accounted for more fatalities than 


E: is generally appreciated. In an autopsy series of 200 
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consecutive fatally injured pedestrians reviewed by Braun- 
stein et al,? 90 (45%) were found to have pelvic fractures 
and 21 (10%) had as their only injury trauma to the pelvic 
area. 

Experimental data? have demonstrated that the retro- 
peritoneum can accommodate 4,000 ml of blood under 
pressures equal to or lower than the pressures in the pelvic 
vessels. Thus, exsanguinating hemorrhage can occur even 
after the arrival of such patients in the emergency room. 
The application of an orderly triage and treatment plan is 
illustrated by the following case report. 


REPORT OF A CASE 


A 46-year-old man was transferred by helicopter from a neigh- 
boring community hospital two hours after being struck by a 
vehicle while walking near a freeway. On arrival at UCLA 
hospital, the patient was obtunded but responded to pain, his blood 
pressure was 60/0 mm Hg and he evidenced a thready pulse at 160 : 
beats per minute. His airway was clear and he was making 
adequate respiratory efforts. Multiple scalp lacerations and large 
hematomas appeared over the frontal and right periorbital 
regions, but his pupils were equal, round, and reacted regularly to 
light and accommodation. Paramedical personnel who transported 
the patient had controlled scalp bleeding with pressure, estimating 
a loss of 1 to 2 units of blood from the scalp lacerations prior to 
control. There was no Battle’s sign and no hemotympanum. 
Examination of his chest showed no point tenderness and his 
breath sounds were equal bilaterally. His abdomen was mildly 
distended with no bowel sounds and he had mild to moderate 
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Fig 1.—Anteroposterior pelvic view demonstrating widely 
separated symphysis. 





Fig 3.—Selective arteriogram after embolization of internal 
pudendal artery on right side showed cessation of jet of 
contrast material. Similar bleeding point from left internal 
pudendal artery was similarly controlled. 





Ew 


tenderness in all quadrants with no rebound. A large, nonpulsat- 
ing hematoma filling the right inguinal canal through a previously 
existing right inguinal hernia was noted. 

A tense hematoma filled the ventral scrotum and region at the 
base of the penis; the proximal scrotum was partially avulsed from 
the perineum, which was distended with a firm hematoma. The 
mons pubis was noticeably distended by soft tissue swelling, and 
there was exquisite pain on compression of this region and the 
iliac wings. The left thigh was noticeably distended with lateral 
displacement of the distal femur secondary to a closed fracture. 

Examination of the rectum disclosed an easily palpable normal 
size prostate, and sphincter tone was normal. 

A subclavian catheter and a 15 F Foley catheter were inserted 
without difficulty and gross hematuria was noted. An immediate 
response of the blood pressure occurred after rapid administration 
of 2 liters of lactated Ringer's solution and 500 ml of human 
plasma protein fraction (Plasmanate) with an increase in systemic 
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cuff pressure to 90/60 mm Hg. This was followed by a decrease to 
60/40 mm Hg, at which time the operating room was alerted and 
readied for exploratory laparotomy. An immediate peritoneal 
lavage showed no gross blood and a subsequent RBC count of 
25,000/cu mm. No WBC counts, amylase, bilirubin, or bacteria 
were noted in the lavage fluid. 

The patient was placed in a G suit that was inflated, and 
transfusion of 4 units of whole, warmed, saline-cross-matched 
blood with simultaneous intravenous calcium chloride maintained 
blood pressure at 95/60 mm Hg. The.blood pressure was now 
monitored via a continuous readout from a radial catheter placed 
by the trauma team. Because of the possibility of hypovolemic 
shock from the scalp lacerations and fractured femur, it seemed 
advisable to withhold exploration while replacement blood volume 
continued. 

Resuscitative efforts maintained the patient’s blood pressure 
while the patient underwent roentgenographic procedures in the 
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|. trauma room without being moved. A normal chest roentgeno- 


gram, intravenous urogram, and cervical spine series were 
obtained. Reproduction of the pelvie view in Fig 1 shows a wide 


-~ separation of the symphysis and sacroiliac joints. A retrograde 


cystogram (Fig 2) evidenced no intraperitoneal rupture of the 
urinary bladder and compression of the right side of the bladder 


. by a presumed hematoma. 


The patient continued to receive aid transfusions of whole 
blood, fresh frozen plasma, and human plasma protein fraction 


= while his status was monitored by a resident anesthesiologist as 
. though the procedure were being done in the operating room. 
Adequacy of oxygenation and need for correction of lactic acidosis 


with bicarbonate were assessed via periodic arterial blood gases 
while the arteriography suite was prepared. Prior to arteriog- 


.. raphy, the patient had received 12 units of whole blood, 4 units of 
. fresh frozen plasma, 2 liters of lactated Ringer's solution, and 6 


units of human plasma protein fraction. His central venous 
pressure was 4 to 6 cm of H,O and his blood pressure was 110/70 
mm Hg. Arteriographic visualization of the splenic, gastric, and 


mesenteric vasculature demonstrated no extravasation, and the 


- catheter was advanced distally. 
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When the arteriographer had successfully introduced the cathe- 
ter into the right hypogastric artery, the G suit was deflated and 
the patient's blood pressure decreased to 80/60 mm Hg. Correction 
of the ensuing metabolie acidosis required 134 mEq of sodium 
bicarbonate. Brisk bleeding from both the right and left internal 
pudendal arteries was visualized by sequential selective injections, 
and three bleeding sites were controlled by intra-arterial emboli- 
zation of absorbable gelatin sponge (Gelfoam) fragments through 
an end-hole catheter. Figure 3 shows the postembolization film on 


. . the right side where extravasated contrast material is seen below 


the occluded internal pudendal vessel. 

The patient stabilized immediately after the successful emboli- 
zation during which an additional 9 units of whole blood were 
necessary. After control of the arterial bleeding had been 


achieved, 10 units of platelet packs and 2 units of fresh frozen 


plasma were administered. The patient was moved from the 


. angiography suite to the intensive care units where his blood 


pressure remained 140/80 mm Hg. No further bleeding occurred, 
and the rest of his hospital course was uncomplicated. 


COMMENT 


The patient who is admitted to the emergency room with 
pelvie fractures presents a dilemma that can be summa- 


rized by asking the following three questions: (1) Does the 
patient have associated intra-abdominal visceral injuries 
~ that necessitate prompt exploratory laparotomy? (2) Does 
— the patient have bleeding from the region of the fractures 


as his sole cause of shock? (3) If hypovolemia is due to 
retroperitoneal extravasation alone, when should transfu- 
sional therapy be abandoned for an attempt at direct 
control? 

A review of the surgical literature might confuse rather 
than clarify these queries. Certainly the first question 
demands an answer if correctable continued hemorrhage is 
to be controlled. Kisner' reviewed 442 patients with pelvic 
fractures and found a 21.9% incidence of associated injuries 
requiring surgical intervention. Hawkins et al' has cited an 


incidence of associated visceral injuries of 22% in 192 
_ patients with pelvic fractures. In his series, the most 


common associated injuries were ruptured bladder, 
ruptured urethra, vascular injury, and liver and spleen 
lacerations. 
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The most direct and reliable mode for immediate diag- 
nosis of substantial intraperitoneal injury has been the use 
of peritoneal lavage as described by Root et al? with 


application of the criteria for a positive result. 


Criteria for a Positive Peritoneal Lavage 
RBC count > 100,000/cu mm 
WBC count > 500/cu mm 
Increased amylase levels 
Bilirubin 
Vegetable fibers 

The frequency of associated intraperitoneal or retroperi- 
toneal tears of the bladder has led to the suggestion that a 
Foley catheter be inserted followed by immediate cystog- 
raphy while resuscitation is begun. 

Newland’ warned that before attempting catheter place- 
ment, a rectal examination should be performed to assess 
the damage to the urethra. If the urethra has been severed, 
the normal prostate’s contour of the gland will not be felt, 
but a soft boggy mass will instead be felt in the region 
normally occupied by the prostate. 

Because of the frequency of gross hematuria, an intra- 
venous urogram will delineate the presence of substantial 
renal injury that would require laparotomy. 

If these initial diagnostic procedures show no injury 
necessitating laparotomy and the cardiovascular status 
indicates continued bleeding and instability manifested by 
hypotension, peripheral vasoconstriction, and subnormal 
central venous or pulmonary wedge pressure, despite 
adequate blood replacement, the presumption is made that 
the cause of bleeding is due to associated vascular disrup- 
tion in the region of the pelvic fractures. The continued 
bleeding in such patients with no evidence of associated 
intra-abdominal injuries has prompted the use of venogra- 
phy to identify lacerations of the common iliac vein. 
However, Reynolds and Balsano* have shown the futility of 
venography in providing a demonstrable source of bleeding 
when the smaller veins of the sacroiliac plexus are torn. 
Such disruptions or avulsions have been noted to occur 
most commonly with displaced fractures of the ilium or 
separation of the sacroiliac joint.*'^ If unaccompanied by 
major tears of the named veins, they are best managed 
nonoperatively. | 

Various authors have reported that these disruptions of 
smaller tributaries of the iliac veins can be controlled by 
using a G suit," and by early exploration and ligation of 
the internal iliac arteries.’*'* Conservative blood replace- 
ment with massive transfusions of whole or component 
blood can also be done before contemplating direct surgical 
approaches.'*-'* 

The efficacy of G suit control as well as ligation of the 
hypogastric arteries has been subjected to experimental 
evaluation in the dog by Ger and his associates." Within 
the limits of their experimental design, neither of these 
modalities would be considered efficacious in lowering 
venous pressures in the iliac plexus veins. 

Miller'* attempted to differentiate venous bleeding from 
brisk arterial bleeding by clinical parameters and stated 
that the superior gluteal artery was by its anatomic 
position at greater risk for severance. Ger et al" have 
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Fig 4.—Proposed triage plan for patients with pelvic fractures and 
massive bleeding. 


emphasized that the internal pudendal artery is perhaps at 
greater anatomic risk and (as in the present report) is more 
subject to brisk bleeding. 

The preoperative localization of the bleeding point is 
extremely important if surgical disasters and fruitless 
exploration are to be averted. In the report by Bayliss et 
al'* on 25 explorations, only one instance occurred where 
direct ligature was effective in stopping the hemorrhage. 
The problem seems ideally suited for early identification of 
the bleeding site by arteriography as pointed out by 
Margolies et al” who described selective catheterization of 
a division of the hypogastric artery and injection of 
autologous blood clot in two patients. This method of 
selective arterial embolization (also reported by Rosch et 
al^) has seen increasing success in the control of gastroin- 
testinal bleeding," and bleeding from vascular tümors of 
the head and neck, but has received relatively little empha- 
sis in the surgical literature regarding its application to 
pelvic fractures.??: | 

The series of questions we initially proposed concerning 
management of the bleeding associated with pelvic frac- 
tures can be answered best by the use of early arteriog- 
raphy. This not only can delineate associated intra-abdom- 
inal visceral injuries, it can demonstrate the bleeding 
point. By serial injections, it can demonstrate the rate of 
bleeding and can also serve as a means for intraluminal 
control of hemorrhage without the risks imposed by a 
surgical exploration of the retroperitoneum. Certainly, 
many patients. with multiple trauma will show initial 
evidence of cardiovascular instability secondary to nonop- 
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erative conditions. Massive bleeding scalp lacerations and 
concomitant fracture of the femur in the patient described 
in the present report could easily explain the initial bout of 
hypovolemia. For such injuries, an attempt at stabiliza- 
tion via rapid blood replacement is warranted. At the same 
time that such therapy is instituted, however, the neces- 
sary personnel for diagnostic and therapeutic arteriog- 
raphy must be mobilized. There is no means of indicating 
an appropriate amount of blood that could determine the 
need either for arteriographic or direct (surgical) control. 

We would like to forewarn those who treat such injuries 
that direct control without a prior attempt at arteriograph- 
ic control is inadvisable. Contrary to the earlier concept of 


bold, decisive action on the part of the surgeon, efforts | 


toward direct (surgical) control of such life-threatening 
bleeding without immediate arteriographic demonstration, 
and attempted control should be used only when it has been 
realized that these measures are less successful than the 


reported experience with embolization. This reassignment 


of direct (surgical) control or intervention is depicted in our 
schema (Fig 4) and represents a reassignment of priorities 
that must be gleaned from the reported failure rate of bold 
attempts at direct control of bleeding in the unstable 
patient. | 

Since the initial publieation by Margolies et al," the 
group at the Massachusetts General Hospital, Boston, has 
reported on six additional patients with major bleeding in 
which early angiography and embolization either arrested 
or substantially reduced the rate of bleeding.” Barlow et 
al? have noted the usefulness of the method in controlling 
similar episodes of hemorrhage in children. 

The major disadvantage of the procedure, as cited by 
Maull and Sachstello,”* is valid in that movement of the 
patient from the emergency area to the angiography table 
can cause further trauma, shock, and increased bleeding. 
This can be certainly averted by appropriate splinting and 
adequate personnel during such a transfer. The second 
pitfall eited by this author is the availability of inadequate 
resuscitation facilities in the angiography suite; this can 
likewise be overcome by proper planning and monitoring 
throughout the angiographic procedure. In our case report, 
this difficulty was cireumvented by continuous monitoring 
by the on-call anesthesia resident staff who approached the 
patient's arteriographic procedure much as though it were 
a major surgical procedure. 

It is important to emphasize the fact that when dealing 


with the problems of massive transfusions, all who are — — 


involved in the early care must recognize from the outset 
that inattention to detail can be disastrous. Ultrafilters for 
blood administration must be used and implemented on the 
first unit of blood rather than after the usual procedure of 
waiting until massive transfusions have been given. 
Warming of the blood as well as monitoring of the serum 
potassium concentration and arterial blood gases must be 
routine. Of paramount importance is a principle that may 
be unfamiliar to many: the potentially fatal hypocalcemie 
phenomenon that occurs when transfusions are given more 
rapidly than 100 ml/min. This principle, well proved by 
Olinger and associates?* at our institution, has prompted 
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our routine use of simultaneous, centrally administered — 
calcium chloride at the rate of 100 mg (1 ml of 10% solution) 


for every 100 ml of blood given more rapidly than 100 


E. ” 
"mL 


- ml/min. 


P The use of absorbable gelatin sponge rather than autolo- 
= gous clot is preferred. Percutaneous balloon catheteriza- 
= tion” has also been described when the transfemoral route 


| . is used. In the near future, perhaps a detachable flotation 


å 
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and its use preoperatively or intraoperatively is strongly 
recommended before embarking on the difficult and 
frequently futile task of opening the retroperitoneum for 
bleeding associated with pelvic fractures. 

Figure 4 is a schema depicting our present treatment 
plan that will hopefully prevent unnecessary and possibly 
fatal retroperitoneal explorations. 
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Adenocarcinoma of the Small Bowel 
Associated With Crohn's Disease - 


Arlen Holter, MD, Josef E. Fischer, MD 


* We treated a patient with adenocarcinoma complicating 
long-standing Crohn's disease; this brings the total number of 
reported cases to 38. Review of the previously published cases 
suggests that adenocarcinoma complicating chronic Crohn's 
disease is a separate pathologic entity, as compared with 
carcinoma de novo of the small bowel. 

(Arch Surg 113:991-993, 1978) 


—, k 


7 * 


"p the first reported case of an adenocarcinoma of the 
small bowel arising in a patient with Crohn's disease,’ 
at least 37 additional cases have been described. Certain 
characteristies of these tumors are unique as differen- 
tiated from de novo carcinomas and yet they show an 
association with Crohn's disease. We have recently 
observed such a case at the Massachusetts General Hospi- 


tal, bringing the total reported cases to 38. 
. REPORT OF A CASE 


fi , 


A patient had been treated since 1952 for regional enteritis. She 


had undergone resection of her terminal ileum and a right 
colectomy; this was complicated postoperatively by a mucocele, 
which was subsequently resected. From 1962 to 1972, she was 
noted to have a mass in the middle, lower abdomen that was 
diagnosed as inflamed small bowel and multiple internal fistulas; 
this was associated with malabsorption, hypoalbuminemia, and 
folic acid and iron deficiency. She was treated with salicylazosul- 
fapyridine (4 g daily), prednisone (5 mg daily), folic acid, iron 
dextran intramuscularly, and vitamin B,,. | 
She was admitted to the hospital on Feb 29, 1972, with symp- 
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toms of a small bowel obstruction. The mass in the left lower 
quadrant now measured 25 x 8 cm. The proximal jejunum was 
moderately dilated. She was treated with total parenteral nutri- 


tion in an effort to relieve the obstruction. After three weeks, she 
showed little clinical improvement; a laparotomy was performed 


on March 22, 1972. | 

At laparotomy, the colon was free of involvement. The large 
mass in the midabdomen consisted only of small bowel showing 
regional enteritis with skip areas. A number of internal fistulas 
were present, and several small bowel anastomoses had to be 
performed to allow unobstructed bowel continuity. A total of 96 cm 
of bowel were resected, including an area of containing a 4 x 3- 


em, “cauliflower pink,” firm lesion believed to be an adenoearcino- 


ma. À globular mass was palpated in the left lobe of the liver and a 


. biopsy was performed. The specimen was determined to show 
 undifferentiated carcinoma. The final pathology report of the 
~ jejunal tumor, however, stated that the tumor was carcinoid in 


pattern. It displayed extremely aggressive characteristics: plenti- 
ful mitotic activity, serosal invasion, extensive infiltration of the 
extramural fat, and permeation of veins, lymphatics, and perineu- 
ral spaces. - GA 

The postoperative course was complicated by a retroperitoneal 


abscess that was drained on April 17, 1972, following several days 


of spiking fevers and the appearance of another mass lesion. No 
fistula was present. The patient made an uneventful recovery 
from this second laparotomy and was discharged on May 3, 1972. 
She required readmission on May 27, however, because of a painful 
lump in her abdomen. The left lobe of her liver was enlarged 4 to 5 
finger-breadths, and the right lobe was enlarged 4 finger- 
breadths, much larger than during her previous hospitalization. 
Laboratory data at this time included an alkaline phosphatase 
level of 17.6 units/dl (normal, 3 to 5 units/dl); SGOT, level of 66; 
bilirubin, value of 0.8 mg/dl; total protein, value of 6.3 g/dl; and 
albumin, level of 3.2 g/dl. Urinary excretion of 5-hydroxyindolea- 
cetic acid was 3.8 mg/24 hr, within the normal range. The patient 
was started on a regimen of cyclophosphamide (Cytoxan) and 
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discharged to the care of her local physician. She died in August 
1973 of progressive neoplastic disease. 


Historical Perspective 


As of early 1976, a total of 37 cases of adenocarcinoma 


arising in an area of small bowel exhibiting Crohn's disease 
. had been described." Of the 37 patients previously 


reported, 12 had previous bypass surgery. Most patients 


— had widespread disease at the time of surgery, as did our 


patient. Only six patients were alive at the time of report, 
with only two being long-term survivors. In the four 
surviving patients, follow-up was short, often six to ten 
months in duration. Four patients died postoperatively, 


— two without evidence of distant disease. 


7 r > €' 


differences, 


Age Incidence.— The average age at the time of diagnosis 
of a carcinoma with Crohn's disease was 44.9 years (range, 
21 to 71 years), with an approximately 7:4 male-female 
ratio. This contrasts with an average age of 61 years in a 
group of 119 patients with small bowel tumors not asso- 


= ciated with Crohn's disease (carcinoma de novo). The 


difference between the two groups is statistically signifi- 


eant (P < .01). 


Duration of Symptoms.— The duration of symptoms in the 
patients with carcinoma and Crohn's disease tended to be 
longer than that in patients having simple Crohn's dis- 
ease." Whereas 58% of patients with carcinoma and 
Crohn's disease (22 of 37) had symptoms for longer than 
ten years, 62% of patients undergoing surgery for Crohn's 
disease only had symptoms for less than ten years. These 
however, do not approach significance 
(P= 2). 

Distribution Throughout Intestine.—The anatomical distri- 
bution of carcinoma in patients with Crohn’s disease is 
quite different from the distribution seen in patients with 
321 small bowel carcinomas’; in 73% (26 of 37) of the cases 
of concomitant Crohn’s disease and carcinomas, the 
cancers occur in the terminal ileum, whereas the carcino- 
mas de novo were evenly distributed throughout the 


: intestine (87% in duodenum, 34% in jejunum, and 29% in 


ileum). 

Incidence.—The incidence of carcinomas of the small 
bowel is approximately 0.3 per 100,000 population per 
year." The prevalence of Crohn's disease throughout the 
small bowel is 9 per 100,000. Thus, the chance of both 
diseases occurring together by statistical probability is 1 in 
10.° 

Pathological Findings.-Fleming and Pollock'® stress 
certain characteristics of these tumors that are different 
than those described for de novo carcinomas of the small 
bowel. Although several of the case reports do not give 
sufficient details from which to draw conclusive evidence, 


_ the following features are often present": (1) “invisibility 


of the tumor,” ie, of 34 cases in which sufficient pathologic 
detail was presented, the carcinoma was not suspected in 
17 (50%) either at laparotomy or on microscopic examina- 
tion by the pathologist; (2) extensive infiltration of extra- 
mural fat, often with permeation of veins, lymphatics, and 
perineural spaces—this endometriosis-like invasion oc- 
curred in 11 of 27 cases (41%). 
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COMMENT 

These data suggest that Crohn’s disease predisposes to 
carcinoma for the following reasons: (1) the age of the 
patients at the time of diagnosis of carcinoma with Crohn’s 
disease compared with that for carcinoma de novo of the 
small bowel; (2) the difference in anatomical distribution of 
tumors between the two series; (8) the comparison of the 
estimated chance incidence and the actual observed inci- 
dence. 

Carcinoma with Crohn’s disease occurs in a younger age 
group and more frequently in the ileum than carcinoma de 
novo. Both of these findings are statistically significant. 

The numbers relating to duration of symptoms are too 
small to reach statistical significance in comparison with 
those patients with Crohn's disease who eventually 
required surgery. Of interest is that 13 of 35 cases (37%) 
occurred in patients who had undergone some form of 
bypass procedure. Tyers et al* speculated that bacterial 
stasis in a defunctioned loop of intestine exhibiting 
Crohn's disease might have a carcinogenic effect on the 
bowel. This is possible, although a more likely explanation 
is that such a loop allows the Crohn's disease to continue to 
be chronically active, possibly contributing to mucosal 
dysplasia and neoplasia. The long latent period between 
development of carcinoma and the apparent association 
with long-standing bypassed bowel, recently stressed," 
may merely reflect changing surgical practice; early ther- 
apy involved bypass more often than does contemporary 
therapy, which emphasizes resection. In any event, the 
possibility of bacterial stasis resulting in carcinogenic 
products should support present surgical practice of resec- 
tion rather than bypass. 

It is necessary to have an assessment of the risk of 
malignant disease concomitant with Crohn’s disease. For 
ulcerative colitis, the risk is thought to be 3.5 per 100 
patients per year." For Crohn's disease, the risk is 0.3 per 
100 patients per year, while the observed chance incidence 
of the two conditions occurring together to be one in 10.* 
The tumors are not easily diagnosed preoperatively (5096 
were not appreciated preoperatively nor on gross examina- 
tion by a pathologist), frequently involve metastasis to 
lymphatics, and suggest a poor prognosis. As both Crohn's 
disease and adenocarcinoma are frequently indicated by a 
change in bowel habits, symptoms of obstruction, and 
malabsorption, the diagnostic and management problems 
are difficult. 

Adenocarcinoma complicating Crohn's disease, although 
frequently fatal,is uncommon enough so that prevention 
of death from carcinoma cannot be used as an argument 
for early operation in Crohn's disease. 


Daniel Ellis, MD, provided information about this patient. 
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Cholecystocele 


A Congenital Anomaly of the Gallbladder 


John G. Allison, MD, MBChB, FRCSEd, FCS(SA) 


® Complete excision of a cholecystocele is recommended 
unless the remaining biliary drainage of the liver would be 
jeopardized. Evidence suggests that the embryologic develop- 
ment of the gallbladder and cystic duct is probably a sequestra- 
tion and differentiation process from the hepatic antrum and not 
an independent "budding" from the primitive hepatic diverticu- 
lum. 

(Arch Surg 113:994-997, 1978) 


inor congenital abnormalities of the extrahepatie bile 
ducts were found in 189 of 400 (47%) biliary tract 
operations by Hayes et al' Braasch* recognized nine 
variations of the normal anatomy of the biliary tree, 
including what he called a "choledochocyst" (choledochal 
cyst). The choledochal cyst represents a maldevelopment of 
the primitive hepatic diverticulum, probably as a persis- 
tence of the hepatic antrum, although the configuration of 
the bile ducts is usually normal. Lockwood? classified 
congenital abnormalities of the gallbladder into those of 
form, number, and position. To my knowledge, this is the 
first report of a cholecystocele, an abnormality of the 
gallbladder similar in nature and origin to the choledochal 
cyst. The purpose of this article is to describe such an 
anomaly, to discuss its management, and to comment on 
the embryologic maldevelopment. 


REPORT OF A CASE 


A 19-year-old man was admitted to the hospital Feb 1, 1977, 
having been transferred from a peripheral hospital where he had 
been treated for "hepatitis" for six weeks. On admission he 
appeared ill, was pyrexial, and was obviously deeply jaundiced. His 


pulse rate was 60 beats per minute and his blood pressure was 
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100/80 mm Hg. His lungs and peripheral nervous system were 
normal. Physical examination of his abdomen disclosed a smooth, 
tender hepatomegaly that extended 12 cm below the costal margin 
in the midclavicular line. No splenomegaly was noted and there 
were no other abdominal masses. Results of a rectal examination 
were normal. 

The jaundice was obstructive in type and a coagulation defect 
was present. Laboratory studies disclosed the following values: 
hemoglobin, 10.7 g/dl; WBC, 4,600/cu mm; ESR, 127 mm/first hr 
(Westergren); BUN, 2.4 mmole/liter (normal, 14.6 mg/dl); serum 
alkaline phosphatase, 1,698 IU/liter (upper limit of normal for 
laboratory, 85 IU/liter); serum lactic dehydrogenase, 445 IU /liter 
(upper limit of normal for laboratory, 225 IU /liter); total serum 
proteins, 85 g/liter (albumin-globulin ratio [A/G ratio], 32:53); 
Entamoeba histolytica antibody fluorescence, positive (titer, 1:32); 
a-fetoprotein, —10 mg/liter. 

A chest roentgenogram was normal and a roentgenogram of the 
abdomen showed only a soft tissue mass in the upper abdomen. A 
sodium pertechnetate Tc 99m liver scan demonstrated a massive 
filling defect in the right lobe of the liver. A subsequent pyrophos- 
phate liver scan was normal, and no hepatoma was present. 

A diagnosis of amoebic liver abscess was made and the patient 
was treated with a regimen of oxytetracycline hydrochloride (250 
mg every six hours) and metronidazole (800 mg every eight hours), 
and a regimen of phytonadione (vitamin K,) (10 mg, intramuscu- 
larly) was started. On Feb 11, a needle aspiration/biopsy was 
attempted and 3,500 ml of bile-stained fluid was aspirated. 
Repeated aspiration on Feb 18 produced 2,000 ml of similar fluid. 
Both aspirates were sterile. 

The patient's general condition improved and he was discharged 
on Feb 23, 1977, with one week's supply of oxytetracycline and 
instructions to return after four weeks for follow-up. 

He returned on April 6, when he was readmitted, as his 
condition had deteriorated and he was again jaundiced (total 
bilirubin level, 300 mmole/liter [17.5 mg/dl] and serum alkaline 
phosphatase level, 1,506 IU/liter). Findings of the clotting profile 
were normal and Casoni's reaction was negative. Selective hepatic 
arteriography, done on April 15, demonstrated a large avascular 
mass in the rigat lobe of the liver, but it was of no further 
diagnostic value. At this point, surgical consultation was requested 
and, in view of the patient's deteriorating condition and the 
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ae to labiis a diagnosis, Marion was ea, on 
April 20. 
At operation, the right lobe of the liver was found to be occupied 
and almost totally replaced by a large cyst that extended inferiorly 
. beyond the confines of the liver and showed, on its surface, a 
rudimentary gallbladder. The entire hepatic wall of the gallblad- 
. der was deficient and its lumen communicated freely with the 
. cavity of the cyst (Fig 1). From the cyst, 4,000 ml of bile-stained 
fluid was aspirated to facilitate further manipulation of the liver 
. and dissection in the porta hepatis, where the cystie and common 
. bile ducts were identified. Intraoperative cholangiography failed 
| to demonstrate the biliary tree other than the common bile duct, as 
__ the hepatic ducts were compressed and distorted and the cystic 
E: duct was plugged with inspissated bile. Free flow of the contrast 
medium into the duodenum was confirmed. 
Attempted enucleation of the cyst was abandoned when the 
Rektónt of the cyst and its close relationship to the major intrahe- 
E ie patic bile ducts became apparent. The cystic duct was ligated and 
= divided, and the mobilized portion of the cyst, including the 
gallbladder, was excised. The remnant was resutured and drained 
by a generous cyst-enterostomy, using a loop of jejunum with a 
side-to-side enteroenterostomy placed 20 cm from the cyst- 
. . enterostomy. A T tube was placed in the common bile duct, and 
Morison's pouch was drained. - 
T tube cholangiography, done on the tenth postoperative day, 
demonstrated a normal configuration of the intrahepatic biliary 
tree. The T tube was removed after five weeks. The patient was 
discharged with a normal bilirubin level in the sixth postoperative 
week. 


Pathology 


The wall of the excised segment of the cyst was continuous with 
the wall of the rudimentary gallbladder, and the communication 
between the two was not a fistulous tract, as might have been 
caused by perforation of a diseased, but anatomically normal, 
gallbladder into an isolated intrahepatie cyst or vice versa. 

The cyst wall varied from 3 to 5 mm thick. Its inner surface was 
irregular, pitted, and bile stained. Histological examination of the 
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Fig 1 1 —Coronal section through liver and cholecystocele. Latter 


extended into left lobe of liver. Continuity of gallbladder lumen 
with cholecystocoele is depicted, and plane of pcnc indi- 
cated. 
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epithelium on its luminal surface. A striking fe re was ded 
numerous biliary canaliculi in the wall lined with biliary epithe- — 














COMMENT P 
Embryology . 
Several reviews and reports of congenital cysts of the! 
intrahepatic and extrahepatic biliary systems (including — 
the gallbladder) during the past three decades EM 
record an anomaly of the gallbladder such as is reported - 
here. The only comparable cases are those of congenital - ET 
hepatic cysts, reported by Dardick et al^ and Munroe.'* E 
These cysts occupied the right lobe of the liver adjacent to — 
the gallbladder but did not communicate with the gallblad- De 
der. The case of persistent cholecystohepatic ducts with. Tol 
nonpatent left and right hepatic ducts reported by Jackson — 
and Kelly* should probably be regarded as a variant of the 
type of anomaly described here. The morphology of these — 
abnormalities casts some doubt on the generally accepted 
theory that the gallbladder and cystic duct develop as an 
independent budding from the proliferating embryonic — 
hepatic diverticulum. 2 
The most widely held concept of the sequence of events — — 
in the development of the liver and biliary tract is that in 
the 3-mm embryo (3 to 4 weeks old), the liver primordium 
appears as the hepatic diverticulum on the ventral aspect - 
of the terminal portion of the primitive foregut (Fig 3). 
This is a hollow structure and the entodermal cells of which  . 
it is comprised proliferate and invade the septum transver- d 
sum and the ventral mesentery. Most references | 
consulted'^"* said that the hepatic diverticulum divides - " 
into two branches (each of which will form one of the lobes | Ne, » 
of the liver) and that proximal to this division the gallblad- — 
der bud appears. This bud proceeds to develop indepen- _ um 
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: Fig 2.—Section of cholecystocele wall showing OHNE fibrous — 


1 nature and bile canaliculi (hematoxylin-eosin, original magnifica- — 


tion. x 20). 
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Fig 3.—Conventional theory of “budding” of gallbladder and 
cystic duct from hepatic diverticulum. RL indicates right lobe; LL, 
left lobe. 


P. . dently of further growth and proliferation of the liver and 


the rest of the intrahepatic and extrahepatic biliary 


tract. 

Ludwig,” however, believed that the gallbladder formed 
an integral part of the hepatobiliary anlage and did not 
develop as a separate outgrowth. Others? have suggested 
that a caudal portion (pars cystica) becomes sequestrated 


_ from the main hepatic diverticulum (pars hepatica) and 


that the latter divides into right and left segments shortly 
thereafter. This concept of sequestration of the gallbladder 
and cystic duct would appear to be endorsed by the nature 
of the anomalies under discussion and by those cases of 
intrahepatic or partially intrahepatic gallbladders some- 
times encountered. | 

This theory is in accordance with the findings of Boy- 
den.?' In his most comprehensive study of the comparative 
embryology and anatomy of man and some domestic 


animals he found that, in all vertebrate embryos of 


suitable age, there is a dilation at the distal end of the 
embryonic common bile duct into which all of the ducts of 
the liver, including the cystic duct, empty. This dilation he 
named the hepatic antrum (Fig 4). In the human embryo, 
between the 8-mm and 15-mm stages there develops a 
demarcation between the main hepatic parenchymal mass 
and the rapidly elongating isthmus that separates it from 
the gallbladder and cystic duct. At the same time, the 
future common hepatic and common bile ducts undergo 
similar elongation. He also showed that in the calf embryo 
(17 mm) the gallbladder is entirely intrahepatic, having 
large diverticula extending into the liver and communicat- 
ing with the intrahepatic ducts via wide-diameter cholecys- 
tohepatic ducts. Further sequestration of these diverticula 
and ducts had produced isolated intrahepatic cysts—what 
Boyden termed trabecular bladders. It is interesting that 


. he also showed that in adult cattle the cystic duct persists 


as a totally intrahepatic structure with several small ducts 


- opening into it. - 


Boyden suggested that persistence or maldevelopment 
of the hepatic antrum would provide a logical and anatomic 
basis for the formation of choledochal eysts. This would 
seem to be valid for similar abnormalities of the gallblad- 


—. der. 


Further evidence for this sequestration and differentia- 
tion theory is the presence of bile ducts and islets of 
hepatic tissue within the fibrous walls of the anomalies 
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Fig 4.—Differentiation and sequestration process in development 
of gallbladder and cystic duct from hepatic antrum. RL indicates 
right lobe; LL, left lobe. 


reported,** although the latter feature was not seen in the 
sections taken from the present case. These ducts are likely 
to be "true Luschka ducts” that Luschka,”* in 1863, believed 
to be "aberrant bile ducts and metamorphosed remnants of 
the embryonic primordium of the liver." These intramural 
ducts do not necessarily communicate with either the 
gallbladder itself or the intrahepatic biliary tree. That they 
do not represent duct remnants (with or without hepatocel- 
lular elements) in previously normal liver tissue that has 
been compressed and fibrosed by an enlarging intrahepatic 
cyst is borne out by Luschka’s demonstration of ducts in 
the walls of normal gallbladders on both their hepatic and 
peritoneal aspects. 

The evidence suggests that the embryologic develop- 
ment of the gallbladder and cystic duct is probably a 
sequestration and differentiation process from the hepatic 
antrum and not an independent "budding" from the 
primitive hepatic diverticulum. 


Management 


Anomalies of the type described are likely to appear with 
progressive hepatomegaly, accompanied by discomfort, 
anorexia, and weight loss. Obstructive jaundice, if present, 
indicates compression or distortion of the biliary tree. 
Secondary infection or hemorrhage may occur, but an 
acute episode that is due to torsion or rupture is unlikely 
since a cholecystocele (or analogous cyst) would be intra- 
hepatic and have a low internal pressure.* The latter 
catastrophe may occur, however, after blunt abdominal 
trauma. 

Investigations likely to prove helpful in the diagnosis 
include high-dose infusion cholangiography,” combined 
with tomography; endoscopic, retrograde cholangiopan- 
creatography; ultrasonic echography; selective hepatic 
arteriography; and scintography with rose bengal sodium I 
131. Repeated aspiration is to be condemned, and the 
prolonged medical management of this patient may justi- 
fiably be criticized. Temporary relief can be attributed 
almost entirely to the decompression of the cholecystocele 
and less so to antibiotic therapy. The presence of bile in the 
initial aspirate, together with obstructive jaundice, should 
have been regarded as an indication for urgent surgical 
intervention. 

The treatment of a cholecyatocsle:i is operative. As with 
choledochal cysts,” complete excision is the preferred 
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procedure, but the decision to perform partial excision with 
drainage, or merely simple drainage by means of a cyst- 
enterostomy, depends on the extent of the anomaly. The 
experience with internal drainage of congenital biliary 
cyst has been that of recurrent infection and anastomotic 
stricture, and an increased incidence of malignancy in 
these cysts is now well recognized. Attempts at complete 
excision of a cholecystocele, however, should be aban- 
doned if the functioning biliary tract would be jeopard- 
ized. 


Cynthia du Plooy and Harriet Greenfield provided the artwork. 
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Mesenteric Fibromatosis 


D. 
' ' 
€ Two patients with mesenteric fibromatosis in Gardner's 
syndrome were treated by us. These tumors are slow-growing 
and may remain quiescent for long periods. Review of similar 
= . cases in the literature discloses that less than half of these 
. . tumors have been removed, pointing to the difficulty of their 
|. resection. Dissection of the infraduodenal portion of superior 
. mesenteric vessels may help define whether these tumors are 
Ju x . resectable. Radiation therapy or treatment with antiestrogens 
* kr may be helpful in the treatment of unresectable tumors. 
(Arch Surg 113:998-1000, 1978) 







E wes adenomatous polyposis of the colon was first 
E described by Chargelaiqne in 1859. It was recog- 
—  mized as a hereditary disorder by Cripps in 1882, while 
_ Hanford in 1890 referred to the high malignant potential 
E of these polyps. Macfarlane in 1832 described a fibrous 
~ tumor of the abdominal wall occurring in a young woman 
. . after parturition. The tumor was removed, but the patient 
died of peritonitis.? These tumors were viewed as an entity 
by Mullec in 1838 and became known as "desmoids," a term 
meaning band- or ligament-like.* Two thirds of them occur 
= jn the abdominal wall, with the next site of predilection 
- being the neck and shoulder girdle.* Desmoid tumors, along 
= with related fibrous lesions such as plantar fibrosis, 
E. Dupuytren's contracture, Peyronie's disease, and congen- 
$ ital torticollis, were grouped under a common term "fibro- 
—. A  matosis" by Stout and co-workers.** Enzinger and Shiraki 
proposed the term “musculoaponeurotic fibromatosis," as 
=  . these lesions were usually in intimate contact with skeletal 
muscle. These lesions lack cytological features of malig- 
nant disease and do not metastasize, even though they are 
characterized by an infiltrative growth pattern and 
—. repeated local recurrences. 
Familial polyposis in association with soft or hard tissue 
|. tumors was described by Devic and Bussy in 1912 and later 
d E = by Dukes.‘ However, it was Gardner who definitively 
. described this tendency.’ 


5 “i 
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= in Gardner’s Syndrome 


Constantine P. Karakousis, MD; Richard A. Berjian, DO; Reynold Lopez, MD; Uma Rao, MD 


REPORT OF CASES 


Case 1.—A 42-year-old man with history of total proctocolectomy 
and ileostomy for familial polyposis had abdominal cramping and 
vomiting and roentgenographic evidence of partial small bowel 
obstruction. He had an operation elsewhere and was found to have 
a large mesenteric tumor also involving several loops of bowel that 
were wrapped around it. Biopsy specimen showed desmoid tumor. 
He was referred to Roswell Park Memorial Institute, and a 
reexploration was performed on Sept 8, 1973. 

The mesenteric mass measured 14 x 10 em, and there were two 
other distinct masses, one in the retroperitoneal space in the pelvis 
and one in the left upper quadrant that also infiltrated the 
mesentery. There was some effort aimed at resection, but because 
of the tenacity of adhesions and multiplicity of tumors, it. 
appeared that these masses were unresectable. 

One month postoperatively, the patient was started on a chemo- 
therapy regimen consisting of dactinomycin, 10 ug/kg intrave- 
nously daily for five days; vineristine sulfate, 1.5 mg/sq m 
intravenously on days 1 and 5; doxorubicin hydrochloride, 25 
mg/sq m intravenously daily on days 28 through 30; and the whole 
cycle was then repeated every seven weeks. He continued this 
routine for one year; in the second and third years, only dactino- 
mycin and vincristine were given at seven-week intervals, since he 
had received the total allowable dose for doxorubicin (550 mg/sq 
m). In the 4% years since his operation, he remains asymptomatic. 
A complete work-up was performed recently, including small 
bowel series and ultrasound studies; these showed no evidence of 
intra-abdominal mass. 

CASE 2.—A 22-year-old woman was diagnosed as having familial 
polyposis at the age of 5 years. Her father and sister also had 
familial polyposis. The patient had two episodes of rectal bleeding 
by the age of 12 years. A subtotal colectomy and permanent 
ileostomy were performed at that time, followed one year later by 
abdominoperineal resection. At the age of 14 years, a desmoid 
tumor from the lower abdominal wall was removed, and one year 
later another desmoid tumor was excised, using polypropylene 
mesh to cover the defect. 

She did well for three years, until Binds new desmoid tumors 
appeared in the abdominal wall; these were excised, again using 
polypropylene mesh. The abdominal viscera were then found to be 
within normal limits. A sebaceous cyst from the scalp was also 
excised. Four years later, when she was aged 22 years, she noticed 
a mass in the lower abdomen, and exploratory eig was 
performed Feb 23, 1977. 

Two large tumors, one involving the abdominal wall near the 
ileostomy and the other involving the small bowel mesentery, were 
identified and proved by biopsy. The latter mass measured 14 em 
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in diameter. There were numerous adhesions, making dissection 


extremely difficult. It was believed by the operating surgeon that 
the mass in the mesentery was either unresectable or that it would 
entail massive resection ef the small bowel. 

She began a regimen of testolactone, 200 mg daily. During the 
following four months, she was admitted three times for conser- 
vative treatment of partial small bowel obstruction and two times 
for gastrointestinal bleeding requiring blood transfusions. When 
she was admitted again because of partial small bowel obstruction, 
a trial of chemotherapy was offered, but she refused. Since the 
relation of the mesenterie tumor and superior mesenteric vessels 
was not defined at her previous surgery, it was felt that its 
unresectability was not proved. 

At re-exploration, performed through the previous left parame- 
dian incision, the adhesions were lysed and the left side of the 
tumor was freed. It measured 22 cm in diameter, with several 
loops of small bowel attached to its surface. The proximal bowel 
was freed to the ligament of Treitz, the distance along the 
. antimesenterie border of the bowel from the ligament to the 
tumor being 80 cm. With further difficult dissection, the matted 
loops of bowel and tumor were freed from the pelvis and several 
loops of small bowel were found to be free from the distal end of 
the tumor to the ileostomy. 

Radial incisions in the anterior peritoneal leaf of the mesentery 

proximal and distal to the tumor were extended proximally until 
the distal end of the superior mesenteric vein, just distal to the 
third portion of the duodenum, was exposed. The tributaries 
coming from the involved portion of mesentery were serially 
ligated and divided individually under direct vision. Care was 
taken to clearly delineate and preserve the tributaries from the 
proximal and distal uninvolved mesentery and bowel. The same 
was repeated at a slightly more posterior plane with the branches 
of the superior mesenteric artery and the specimen removed by 
dividing the bowel proximally and distally. An enteroenterostomy 
was performed. An estimated 3 m of small bowel were 
preserved. 

The desmoid of the abdominal wall cephalad to the ileostomy 
measured 11 cm in diameter and was removed from inside by 
removing the full thickness of the abdominal wall except the 
overlying skin that was not involved. Reconstruction with polypro- 
pylene mesh was performed. On pathologic examination, the 
mesenteric desmoid tumor had been completely removed and there 
were two separate areas of perforation of the tumor into the 
bowel. The patient had an uneventful postoperative course and did 
not pass any more stools through her ileostomy than she had 
preoperatively. She has had no difficulty and has maintained her 
normal weight seven months since the last operation. 


COMMENT 


The main features of familial polyposis coli and its 
unrelenting predisposition to the development of adeno- 
carcinoma of the large intestine were emphasized by 
Dukes,^" Lockhart-Mummery,'’?* and Mayo.“ It was 
noted that sufferers from this hereditary disorder of the 
intestinal mucosa, derived as it is from the embryonic 
endoderm, sometimes exhibit an inherent tendency to 
produce tumors from tissues of ectodermal and mesoder- 
mal origin. Among the tumors described were osteomas, 
fibromas, and epidermal or sebaceous cysts. ^'* When 
Gardner reviewed his cases in 1962, he added abnormal 
dentition and postoperative desmoids arising in surgical 


_ Scars as part of this syndrome." Combinations of ectoder- 


mal or mesodermal tumors or both occur in about 10% of 
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fibrous tissue neoplasms in Gardner's syndrome." Many of — — 


the fibromatoses have been found in the anterior abdomi- 
nal wall, often at the site of the laparotomy wound used for 
colectomy. In a number of patients, fibrous lesions of 


similar histologic nature have developed in the mesentery — 
of the bowel. Although a number of desmoid tumors 
appeared prior to the diagnosis and treatment of polyposis | 


coli, the majority appeared following previous abdominal 
surgery. In a collective review of 23 patients with mesen- 
teric fibromatosis and polyposis, 16 patients had prior 
intestinal surgery, while in six patients, there were no data 
relevant to this point in the original reports. The implica- 
tion is that prior abdominal surgery (usually total colecto- 
my or proctocolectomy) induces the formation of 


desmoids. A causal association, however, is not clear, since — 


the appearance of desmoids may simply be a later event in 
the natural evolution of this syndrome. | 
Desmoids grow slowly and are usually quiescent. They 


" become recognizable eventually by virtue of their size, 


P DE I WE N 


unless earlier symptoms have appeared as a result of — - 


pressure on adjacent organs. The treatment of choice for — - 
operable desmoids is radical surgical excision that removes _ 
a margin of healthy tissue around the tumor. The resultant — 


defect for desmoids located in the abdominal wall usually 


requires use of mesh to bridge the gap." However, there is 


a high recurrence rate (up to 50%) following surgical 


treatment," constituting a salient feature of these 


tumors.” Such recurrences are usually controlled with 
further surgery. 


One spontaneous regression of a desmoid tumor has been 


reported. Another regression followed treatment with 
testolactone. The latter drug, as well as theophylline and 
chlorothiazide, are supposed to produce this effect by 


affecting the metabolism of 3'5'adenosine monophos- 


phate diesterase.* Although the chemical configuration of 


testolactone is similar to that of certain androgenic — 
hormones, it is devoid of androgenic activity in the doses _ 
commonly employed. Our second patient, after four 


months of treatment with testolactone, had definite 
evidence of progression. However, our first patient 
appears to have benefited from chemotherapy, although 
spontaneous regression remains a possibility. This particu- 
lar chemotherapy regimen was used in ten other patients 
with various sarcomas^ and appears to produce a lower 
response rate than other combination regimens.” Regres- 
sions have also been noted after radiation," more often in 
women, suggesting possibly an indirect effect of radiation 
on ovarian functions. * Since desmoids also occur more 
frequently in women of childbearing age (most often after 
parturition), a hormonal origin has been suggested. 
Hormone therapy has been tried on the few occasions; 
however, it is said to have met with little success.: 
Occasional successful case reports have appeared after the 
use of antiestrogens.*° 

In a recent report, treatment of four extra-abdominal 
desmoid tumors with 5,000 to 6,100 rads produced complete 
resolution of three (for two years of follow-up) and 


Fibromatosis—Karakousis etal 999 






" ‘i> C J 
{ i" mw "e ji les 





F- Ls" uh i | 4 
as ba jo APIS pA , " : - h "aid ? A P FEM 











a>. * 
"ri 








7 , a: AP NE Ps 


decreased the fourth to 20% of its former size.” While these 
results are extremely encouraging, it is not known to what 
extent intra-abdominal desmoids could be affected with 
the lower dose of radiation usually given to avoid intestinal 
damage. | 

In 1970, there were a total of 42 reported desmoids 
within the mesentery (of small and large bowel) associated 
with the Gardner's syndrome.” Of these, the tumor was 
excised only in 17, while in seven it was not clear whether 
or not resection was done. Since then, six more patients 
with mesenteric firbomatosis in Gardner's syndrome have 
been reported; this raises the total of such cases, including 
the two reported here, to 50.'*!-*° Of the last six patients, 
three had their lesions removed. One of these patients had 
symptoms temporarily believed to be short bowel 
syndrome, as has been reported before in the removal of 
mesenteric desmoids.**? 

Desmoids of the mesentery also follow a rather indolent 
course, and more than half of the patients afflicted remain 
relatively asymptomatic for several months or years." 
Surgical removal remains the treatment of choice. Howev- 
er, less than half of the patients in the literature with 
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Gardner’s syndrome and mesenteric fibromatosis had the 


desmoid tumors removed from their mesentery, pointing 
to the technical difficulty involved in their resection. 

The second case reported here suggests that in some 
mesenteric tumors, it may not be possible to ascertain their 
resectability with simple intraoperative visual and palpato- 
ry examination of the tumor. This may be achieved by 
exposure of the superior mesenteric vein and artery as 
they traverse the third portion of the duodenum below the 
pancreas and direct tracing of the branches and tributaries 
to and from the area of mesenteric involvement. Thus, not 
only resectability is determined, but the maximum safe 
margin proximally away from the tumor can be achieved 
and preservation of branches and tributaries from 
uninvolved segments of bowel may be possible. The 
superior mesenteric vein is most easily exposed by the 
proximal tracing of visible venous tributaries at the base of 
the mesentery near the proposed lines of resection. 

For unresectable lesions, available options remain: radi-- 
ation or perhaps antiestrogen treatment, although their 
relative efficiency has not been clearly established. 
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Intestinal Obstruction 


Due to Phytobezoars 


Observations in Two Patients With Hypothyroidism and Previous Gastric Surgery 


David Mangold, MD; Gerald L. Woolam, MD; Raul Gareia-Rinaldi, MD, PhD 


€ Two patients had small-bowel obstruction due to phytobe- 
zoars. Both patients were hypothyroid. One patient had under- 
gone a previous pyloroplasty for pyloric stenosis and the other a 
truncal vagotomy and a pyloroplasty for a duodenal ulcer. 
Similarities and differences between the two cases and the 
possible predisposing factors in the formation of the phytobe- 
zoars are discussed. The recognition of high-risk patients, and 
their education to prevent phytobezoars are emphas:zed. 

(Arch Surg 113:1001-1003, 1978) 


I)e and Ochsner' in their classic article "Bezoars 
and Concretions,” pointed out that from the 12th 
century BC to the 18th century AD, bezoars were attributed 
special mystical powers. These included the ability to 
neutralize poisons and deter diseases. They were even 
worn as ornaments, said to protect one from evils. De- 
Bakey and Ochsner detailed the historical aspects, etiology, 
diagnosis, and treatment of trichobezoars, trichophytobe- 
zoars, and phytobezoars. In that series, the largest number 
of phytobezoars were persimmon phytobezoars (73%). 
Persimmons are thought to cause phytobezoars because of 
the inability of the human gastrointestinal tract to digest 
this fruit, particularly when eaten unripe and if ingested 
into an empty stomach. According to Izumi et al, this 
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resistance is due to the reaction of gastric juice on soluble 
shibuol, a phlobatannin contained in persimmons. Coagula- 
tion occurs in the presence of gastric juice, producing a 
sticky coagulum, insoluble shibuol, which can then trap 
pieces of the skin and peel of the fruit with the resultant 
formation of a bezoar. This process has been reproduced in 
vitro, using only gastric juice and offending additives. 
Other phytobezoars are composed of foodstuffs with a high 
cellulose content. Oranges are the most common offend- 
er? 

The formation of phytobezoars other than persimmon 
phytobezoars has been attributed to a number of factors. 
These include improper mastication, rapid deglutition, 
repeated ingestion of cellulose-containing materials, and 
factors relating to the postgastric surgery state. Gastric 


procedures such as gastroduodenostomy, gastrojejunosto- | 


my, vagotomy and gastrojejunostomy, vagotomy and 
antral resection, and vagotomy and pyloroplasty have been 
associated with conditions that favor the formation of 
phytobezoars.?* The suggested mechanisms operative after 
gastric surgery are loss of the normal pyloric regulatory 
mechanism, low gastric acidity, and diminished gastric 
motility in association with poor mastication and diet high 
in citrus fiber. 

After the bezoar is formed in the stomach several things 
may happen: (1) It may remain in the stomach and cause 
epigastric fullness, nausea, and early satiety. This may 
progress to frank postprandial epigastric pain. (2) The 
bezoar may cause gastric outlet obstruction. This phenom- 
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enon was doneribed by Monalár* in 1967. He reported a case 
of pyloric obstruction caused by a phytobezoar after vagot- 
omy and pyloroplasty. (3) The phytobezoar can pass 
through the pylorus or gastroenterostomy, travel through 
the intestines uneventfully, or be lodged somewhere in the 
small intestine, causing obstruction. The ileum is the most 
common site of impaction.'* 

The diagnosis of phytobezoar can be easily made by 
upper gastrointestinal contrast studies when the bezoar 
remains in the stomach or gastric pouch. This shows a 
round mass surrounded by barium. Barium may be seen 
trapped within the substance of the bezoar on delayed 
films? However, it must be remembered that the upper 
gastrointestinal (GI) series may be completely normal in 
the presence of a larger intragastric bezoar.* Gastroscopy 
is diagnostic when the bezoar remains in the stomach.* 

When intestinal obstruction results from an unsuspected 
phytobezoar, the diagnosis is usually made at the time of 
surgery. However, in some rare occasions the bezoar can be 
identified preoperatively on abdominal  roentgeno- 
grams.'* 

Phytobezoar formation biliwi gastric surgery was 
first proposed by Goldstein and Cohen. Their survey 
disclosed evidence of phytobezoars in 9% of patients after 
all types of uleer surgery and 14% after partial gastric 
resections. They concluded that phytobezoar formation 
was one of the most common complications following 
gastric surgery. Other investigators, however, have not 
had this experience. 

The time period elapsed from the time of gastric resec- 
tion to the discovery of a gastric bezoar varied between 11 
weeks to 18 years in a report on four patients by Rigler and 
Grininger? Even though most patients remain without 
symptoms for several years before this complication arises, 
the shortest reported interval between gastric surgery and 
intestinal obstruction by a phytobezoar is 18 days.’ 

We now present two cases of phytobezoars causing 
intestinal obstruction. One occurred four years after a 
pyloroplasty for pylorie stenosis and another 18 months 
after a truneal vagotomy, pyloroplasty, and suturing of a 
bleeding duodenal ulcer. 


REPORT OF CASES 


Case 1.—A 67-year-old woman was admitted to the hospital with 
a two-day history of intermittent midabdominal pain, chills, and 
C). Physical examination demonstrated mild abdomi- 
nal tenderness without rigidity. Bowel sounds in rushes were 
audible. There was a history of hypothyroidism for which she 


received levothyroxine sodium (Synthroid), 0.1 mg orally daily. 


Four years previously, she had undergone a Weinberg pyloroplas- 
ty for pyloric stenosis. 

Roentgenograms of the abdomen were compatible with a low 
small-bowel intestinal obstruction. At exploratory laparotomy, an 


. intraluminal obstructing mass was found 5 cm proximal to the 


ileocecal valve and removed through an enterostomy. 
The excised mass was laminated, and measured 3 cm in diame- 
ter. It consisted of yellow friable, crystalline, needle-like material 


. that was easily crushed. Some portions were amorphous. No other 


foreign materials were seen. Microscopic examination demon- 


strated vegetable fibers with large cell-like compartments. Bacte- 
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ria were also identified in the specimen. The pathologic diagnosis 
was phytobezoar. The patient recovered from her operation with- 
out complication. Careful questioning of her dietary habits 
disclosed that she was a strict vegetarian and quite frequently ate 
pears and asparagus. 

Case 2.—A 60-year-old woman was admitted to the hospital 
because of an aeute onset of abdominal pain, nausea, vomiting, 
and diarrhea. Physical examination demonstrated mild tenderness 
to deep palpation in the upper abdomen. She was hypothyroid, 
receiving levothyroxine, 0.1 mg orally daily. She had undergone a 
truncal vagotomy, Finney pyloroplasty, and suturing of a bleeding 
duodenal ulcer two years prior to admission. Abdominal roentgen- 
ograms were compatible with small-bowel obstruction. 

Exploratory laparotomy disclosed an obstructing phytobezoar at 
the junction of the ileum and jejunum. The bezoar was removed 
through an enterostomy. The bezoar measured 3 x 2.5 em and had 
an irregular surface consisting of greenish material. Microscopic 
examination showed honeycombed irregular cells, indicating a 
vegetable origin. She had an uneventful recovery from her 
surgery. 

COMMENT 


Although gastric bezoars can be treated medically by the 
oral administration of enzymes or hydrochloric acid syrup, 
or by endoscopic removal, in a number of patients intesti- 
nal obstruction develops and requires surgical interven- 
tion.+ 9-12 

The first case of intestinal obstruction caused by a 
phytobezoar following a gastric resection was reported by 
Seifert in 1930. Since that time, various reports of 
phytobezoar formation following gastrie surgery have 
appeared in the literature. These reports have attempted 
to show the correlation between gastric acidity and the 
formation of phytobezoars.* 

It is interesting that of the 126 cases of phytobezoars 
reported by DeBakey and Ochsner, 73% were of the 
persimmon type. The remainder were composed of other 
types. The development of the nonpersimmon-type bezoars 
was attributed to repeated ingestion of vegetable fibers, 
improper mastication, and rapid deglutition.' It is impor- 
tant to note that none of the 126 patients had undergone 
previous gastric surgery. It is then apparent that there are 
two different situations in which phytobezoars form: those 
cases involving prior gastric surgery and those without. An 
example of nonpersimmon bezoar without previous gastric 
surgery was described by Kuiper™ in a patient who had 
abnormal (decreased) gastric motility due to myotonic 
muscular dystrophy. 

Our first patient underwent only a pyloroplasty. Four 
years later, she developed intestinal obstruction due to a 
phytobezoar. The patient was a strict vegetarian; this, 
coupled with the loss of pyloric function, probably predis- 
posed her to the formation of a phytobezoar. Our second 
patient had decreased gastric acidity, decreased gastric 
motility, and impaired pyloric function, which could 
explain the formation of the phytobezoar. 

Common to both patients are their sex, history of 
duodenal ulcer disease, and hypothyroidism. In both cases, 
the hypothyroidism had been treated and the patients were 
not myxedematous, but whether optimum thyroid replace- 
ment had been attained is not clear. It is tempting to. 
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speculate whether diminished gastric motility in both cases It is imperative to be aware of all the possible clinical 
was in part due to decreased thyroid function, coupled with situations that may predispose to the formation of phyto- 
the postgastric surgery state. This possibility is based on bezoars. It is also important to remind postgastric surgery 
the work of Morrison and Feldman, who showed that in ^ patients to avoid dietary indiscretions that may worsen an 
dogs, removal of the thyroid gland results in loss of tone already present predisposing cause of phytobezoars. 

and sluggish motility throughout the GI tract. DE | 
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The authors’ Seaman is interesting. I question, however, Although the authors maintain n that. the previous gastric surgery 
whether they are justified. in drawing the conclusion that hypothy- — . may have been a factor, there is some question in my mind that it 
roidism may have been a factor i in the causation of the phytobe- was. In all the cases that DeBakey and I observed and reported, 
zoars. The thyroid function was not studied, and although the previous gastric surgery was not a factor, and in a considerable 
patients were diagnosed as having hypothyroidism, they may not _ experience with gastric resection, we have never seen the compli- 
have been hypothyroid at the time because they were being - = cation of phytohezoar. Of course, one cannot deny that the 
treated. The patients could be. either (1) nonhypothyroid with | . previous gastric operation did play a role, but the authors have not 
normal thyroid funetion on treatment; (2) nonhypothyroid with = been able to present any proof of it. The fact that pyloroplasty had 
hyperthyroid function on tre atment; (3) hypothyroid with hypo- been done might suggest that the phytobezoar could be more 
thyroid function on treatment; (4) hypothyroid with normal _ readily expelled from we stomach than normally. 
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Left-sided Colectomy 





With Retroileal Colorectal Anastomosis 


John L. Rombeau, MD; John P. Collins, MB, BS, FRACS; Rupert B. Turnbull, Jr, MD, CM 


è Following resection of the sigmoid and descending colon for 
cancer or extensive diverticular disease, it may be impossible to 
make a colorectal anastomosis due to inadequate length of the 
residual transverse colon. To correct this problem, the remaining 
transverse colon may be pulled into the pelvis by making a 
“window” in the terminal part of the ileal mesentery. 

From January 1966 to January 1975, 302 resections of the 
descending colon with colorectal anastomoses were performed 
by one of the authors (R.B.T.) for upper sigmoid cancer and 
extensive diverticulitis at the Cleveland Clinic. Eleven patients 
(4%) had retroileal colorectal anastomoses. 

The retroileal approach is a technical aid when performing an 
extensive left-sided colectomy and/or when there is insufficient 
length of residual transverse colon to make a tension-free 
colorectal anastomosis. | 

(Arch Surg 113:1004-1005, 1978) 


t is often necessary to remove the left side of the colon 
for cancer or extensive diverticulitis. In such instances, 

the remaining transverse colon may not extend around the 
ligament of Treitz to reach the rectum for anastomosis. 
The surgeon often resorts to performing total colectomy 
with ileorectal anastomosis. Younger patients will tolerate 
an ileorectal anastomosis; however, in older patients with 
weak anal sphincters it is desirable to save the right side of 
the colon. A convenient way to accomplish this is to pull the 
transverse colon into the pelvis through a "window" in the 
base of the ileal mesentery behind the terminal part of the 
ileum. There is no tension at the anastomosis because the 
remaining transverse colon can easily be pulled into the 
depths of the pelvis through the mesenteric window. 

Approximately 15 years ago, one of us (R.B.T.) began 
using the retroileal approach as a technical aid for length- 
ening the ascending colon to accomplish colorectal anasto- 
mosis. The method was particularly adapted for aged 
patients with weak anal sphincters and for patients with 
prior rectal fistulotomies. Preservation of the ascending 
and transverse colons resulted in more normal bowel 
movements in these patients. 
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DESCRIPTION OF TECHNIQUE 


Following resection of the sigmoid and descending colons for 
cancer or extensive diverticulitis, if there is insufficient length of 
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Fig 1.—Completed retroileal colorectal anastomosis. Note 
mesenteric-to-bowel sutures to prevent internal herniation of 
small intestine. 
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Fig 2.—Barium enema of patient after left-sided colectomy with 
retroileal colorectal anastomosis. 


remaining transverse colon for a standard anastomosis then the 
retroileal approach is used. A "window" is made in the terminal 
part of the ileal mesentery. This window is bounded on the left by 
the superior mesenteric vessels and on the right by the ileocolic 
vessels. The window is just large enough to pull the end of the 
transverse colon into the pelvis. The size of the window must be 
correctly made to prevent opening to entrap the small intestine 
and cause volvulus. When completed, the cecum and transverse 
colon lie on the right side of the abdomen and the entire jejunum 
and ileum lie on the left. The terminal part of the ileum now lies in 
front of the pulled-down transverse colon. There is no tension at 
the anastomosis due to the newly acquired mobility of the 
transverse colon. The completed procedure is shown in Fig 1. 


PATIENTS AND METHODS 


A review of the records was made on all patients who had 
left-sided colectomies with colorectal anastomoses at the Cleve- 
land Clinic from Jan 1, 1966 to June 30, 1976. From this group, 
records were selected of patients who had retroileal colorectal 
anastomoses. All patients were operated on by one of the authors 
(R.B.T.). The records were analyzed with reference to the follow- 
ing: diagnoses, prior intestinal surgery, operative findings, and 
postoperative complications. Postoperative follow-up was obtained 
on all patients through clinic visits or telephone conversations. 
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RESULTS 


From Jan 1, 1966 to June 30, 1976, 302 resections of the 
descending colon with colorectal anastomoses were 
performed by one of the authors (R.B.T.). Eleven patients 
(4%) had retroileal colorectal anastomoses. There were six 
men and five women, and their ages ranged from 39 years 
to 72 years (mean, 54 years). There were six patients with 
complicated, extensive diverticulitis and four patients with 
splenic flexure colon cancers. One patient had a severe 
radiation stricture of the descending colon necessitating 
resection. 

In each instance, the entire left side of the colon was 
removed from the distal part of the transverse colon to the 
rectum and a retroileal colorectal anastomosis was 
performed. 

There were three minor postoperative complications. 
One patient was hospitalized briefly for a partial small 
bowel obstruction that resolved with nasogastric intuba- 
tion; one patient had a small incisional hernia; and another 
patient had a minor wound infection. There were no 
immediate postoperative deaths. Two elderly patients died 
due to advanced cardiovascular disease at two and five 
years postoperatively. 


COMMENT 


All of the cancer patients undergoing retroileal colorec- 
tal anastomoses had neoplasms at the splenic flexures. We 
were able to perform a wide resection of all of the 
descending colon mesentery utilizing an isolation tech- 
nique, beginning with the inferior mesenteric artery and 
extending up to the splenic flexure branch of the midcolic 
artery. The midcolic artery was ligated under the distal 
part of the pancreas just superior to the ligament of Treitz. 
With the knowledge that tension-free colorectal anastomo- 
sis could be made via the retroileal approach, the entire 
descending colon was resected. 

Several of these patients had weak sphincter function, 
however, they were able to tolerate the extensive colonie 
resection and did not develop incontinence of flatus or 
feces. If these patients had had an ileorectal anastomosis, 
there would be a greater risk of fecal incontinence. 

Figure 2 shows a barium enema of a patient two years 
after left-sided colectomy with retroileal colorectal anasto- 
mosis for cancer. Note the course of the proximal part of 
the transverse colon as it transverses the terminal part of 
the ileal mesentery. 


SUMMARY 


The retroileal approach was used in 11 (4%) of 302 
patients having left-sided colon resections with colorectal 
anastomoses. The lack of major postoperative complica- 
tions in these patients attests to the safeness of this 
technique. This method, as described, is indicated for the 
patient requiring an extensive left-sided colectomy and in 
whom there is insufficient length of residual transverse 
colon to make a tension-free colorectal anastomosis. It is 
also recommended for older patients with weak anal 
sphincters in whom it is desirable to save the right side of 
the colon. 
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In the immunosuppressed patient, 
usual clinical signs and symptoms 
of infection may be missing or 

not clear. Hence, diagnosis and 
initiation of proper therapy 
become most urgent. 


An initial loading dose of 1to 2 Gm. 
of Keflin may be given regardless 

of the patient's renal status. 

Patients with impaired renal 

function should be placed on 
a reduced dosage schedule. 
Usual doses in such 
individuals may result 

in excessive serum 
concentrations. 


Keflin may be administered 

I.V. or I.P. in dosages as 

high as 12 Gm. per day 
(in life-threatening 
infections). 





Mean serum concentrations 


100 after I. V. administration of Keflin 


ees | Gm i 
Seas 2 Gm.t 


Data on file at 
Eli Lilly and Company 


*Skin and soft-tissue infections, including 
peritonitis, caused by susceptible strains of 
staphylococci (both penicillinase and 
nonpenicillinase-producing), group A 





beta-hemolytic streptococci, Escherichia 15 30 45 60 90 120 
coli, Proteus mirabilis, and Klebsiella. Time (Minutes) 
t Administered to six patients by rapid I.V. infusion. Please see opposite page for 


t Administered to ten patients over a thirty-minute period. summary of prescribing information. 
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As you know, skin and soft-tissue infections * including 
peritonitis, may progress with alarming rapidity in patients 
with impaired host defenses...even to the point of becoming 
irreversible. Keflin can often be useful before the infection 
becomes irreversible...exactly when it is most needed. 

Eleven years after its introduction, Keflin continues to be 
effective against most strains of gram-positive and gram- 
negative organisms commonly implicated in serious skin 
and soft-tissue infections* Therefore, when you suspect that 
the pathogen invclved is one of the susceptible organisms 
for which the drug is indicated in skin and soft-tissue 
infections* you may begin therapy with Keflin even while 
results of susceptibility studies are pending...and thus save 
precious hours for the patient. Keflin may be administered 
to infants and to patients with reduced renal function. 

Keflin should be given cautiously to penicillin-sensitive 
patients. 

Itis contraindicated in persons who have shown hyper- 
sensitivity to cephalosporin antibiotics. 


* Skin and soft-tissue infections, including peritonitis. caused by susceptible strains 
of staphylococci (both penicillinase and nonpenicillinase-producing), group A 
beta-hemolytic streptococci, Esch. coli, Pr. mirabilis, and Klebsiella. 
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cephalothin sodium 
Neutral 


for Injection 


fEquivalent to cephalothin. 
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WHEN MOST NEEDED 


Brief Summary. 
Consult the package literature for 
prescribing information. 
Indications: Keflin* (cephalothin sodium, 
Lilly), Neutral, for Injection, is indicated forthe 
treatment of serious infections caused by 
susceptible strains of the designated micro- 
organisms in the diseases listed below: 

Skin and soft-tissue infections, including 


peritonitis, caused by staphylococci (peni- 
cillinase and nonpenicillinase-producing), 


group A beta-hemolytic streptococci. 

Escherichia coli, Proteus mirabilis, and 

Klebsiella 

Bone and joint infections caused by 

staphylococci (penicillinase and 

nonpenicillinase-producing) 
Contraindication: Previous hypersensitivity 
to cephalosporins, 
Warnings: BEFORE CEPHALOTHIN 
THERAPY IS INSTITUTED, CAREFUL 
INQUIRY SHOULD BE MADE CONCERN- 
ING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEPHALOSPORINS AND 
PENICILLIN. CEPHALOSPORIN C 
DERIVATIVES SHOULD BE GIVEN 
CAUTIOUSLY TO PENICILLIN-SENSITIVE 
PATIENTS. 

SERIOUS ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE EPINEPHRINE 
AND OTHER EMERGENCY MEASURES. 

There is some evidence of partial cross- 
allergenicity of the penicillins and the 
cephalosporins. Severe anaphylactoid 
reactions have been reported with both drugs 

Patients with allergy and hypersensitivity 
should receive antibiotics cautiously and 
only when necessary. 

Usage in Pregnancy — Safety for use during 
pregnancy has not been established 
Precautions: Patients should be followed 
carefully to detect any side-effects or drug 
idiosyncrasy. If an allergic reaction occurs, 
discontinue the drug and treat the patient with 
usual agents 

Although alteration in kidney function is 
rare, evaluation of renal status is recom- 
mended. Patients with impaired renal func- 
tion should be placed on a reduced dosage 
schedule to prevent excessive serum con- 
centrations. Consult prescribing information. 

If thrombophlebitis or superinfection 
occurs, take appropriate measures. A false- . 
positive reaction for glucose in the urine has 
been observed with some tests but not with 
Tes-Tape"* (urine sugar analysis paper, Lilly). 
Adverse Reactions: Maculopapular rash, 
urticaria, pain, induration, tenderness, eleva- 
tion of temperature, reactions resembling 
serum sickness, anaphylaxis, eosinophilia, 
drug fever, neutropenia, thrombocytopenia, 
hemolytic anemia, thrombophlebitis, transient 
rise in SGOT and alkaline phosphatase, rise 
in BUN, decreased creatinine clearance, and 
a positive direct Coombs test have been 
reported (111475S} 


Additional information available to the 


profession on request. 


RonaYas 


Eli Lilly and Company 
Indianapolis, Indiana 46206 
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Arteriovenous Fistula 


A Reliable Secondary-Access Procedure 


Frank W. LoGerfo, MD; James O. Menzoian, MD; 
David J. Kumaki; Beldon A. Idelson, MD 


€ Over a two-year period, 25 transposed basilic vein-brachial 
arteriovenous fistulas were created as secondary vascular 
access procedures in patients undergoing chronic hemodialysis. 
The operative technique is described in detail. One-year patency 
rate by life-table analysis was 85%. There were two minor 
complications. The procedure is advocated as a reliable secon- 
dary-access procedure when a radial-cephalic arteriovenous 
fistula cannot be constructed or has failed. 

(Arch Surg 113:1008-1010, 1978) 


we the rapid increase in the number of patients 
undergoing hemodialysis in recent years, it has 
become necessary to develop reliable vascular access proce- 
dures. The radial artery-cephalic vein fistula introduced by 
Brescia and Cimino in 1966 has become the most widely 
used primary access procedure. It can be performed easily 
with the patient under local anesthesia, provides a long 
segment of vein for repeated venipunctures, and has a low 
incidence of complications. However, in many patients this 
procedure cannot be performed because the vessels are 


. inadequate or have been used previously. It is in this group 


of patients requiring secondary-access procedures that the 
challenging problems begin. Many alternatives to the 
radial-cephalic fistula have been described. These include 
saphenous vein grafts,' bovine grafts,’ mandril grafts,’ and 
expanded Teflon grafts.* They have been used as arteriove- 
nous fistulas, arterioarterio-arterial shunts, and in the 
lower extremity. Each procedure has its advantages and 
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Transposed Basilic Vein-Brachial 


disadvantages, but none is as reliable and complication- 
free as the radial-cephalic fistula. Because of this, we have 
made every effort to maintain vascular access in our 
patients with arteriovenous fistulas using native forearm 
vessels. We have found the transposed basilic vein-brachial 
artery fistula described by Dagher et al^ to be extremely 
reliable as a secondary-access procedure. We have reviewed 
our results and present them here along with our operative 
technique. 


METHODS 


The fate of all transposed basilic vein-brachial artery arteriove- 
nous fistulas performed at University Hospital and Boston City 
Hospital during the two-year period from Aug 1, 1975, to Aug 1, 
1977, were reviewed. Fistulas were considered functional if they 
were in use for chronie hemodialysis. Follow-up was complete on 
all patients. Function rate was determined by life-table analy- 
sis. 


, RESULTS 


There was a total of 25 transposed basilic-brachial 
fistulas performed in the study period. One fistula failed 
after 24 hours due to a defect in the vein that was managed 
by partial excision and replacement with a bovine graft. 
This fistula is currently in use, but is not included in the 
study because of its composite nature. There were three 
failures, all in the first three months, giving a one-year 
patency rate of 85% (Table) There were no ischemic 
complications and no patient has developed high-output 
cardiac failure. One patient developed an aneurysmal 
dilation of the vein at the site of repeated venipunctures, 
but this has not yet required repair. Another patient 
developed a wound infection along the upper incision due 
to Staphylococcus aureus. This was treated with drainage 
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Life-Table Analysis of Patency Rate of Transposed Basilic Vein-Brachial Arteriovenous Fistulas 


Patients Patency Rate, % 
Fistules Fistulas Died, Lost, or 


mo at Risk 
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Fig 1.—Exposure of basilic vein. Fig 2.—Construction of subcutaneous tunnel. 
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Fig 3.—Completed fistula. 
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Sand antibiotics, with complete recovery and preset VAIO. 
of the fistula. 


SURGICAL TECHNIQUE 


The procedure is usually performed with the patient 
under local anesthesia, sometimes in combination with an 
interscalene block anesthetic. The preparation must 
include the shoulder and axilla. The basilic vein is found 


just anterior to the medial epicondyle of the humerus and 


an incision is made along the course of the vein from elbow 
to axilla. The cutaneous nerve to the forearm lies close to 


- the vein and usually there are branches crossing the vein 


(Fig 1). The tributaries are ligated and divided after which 
the vein is divided distally and mobilized from beneath the 
eutaneous nerve. The vein is cannulated and distended 
with heparinized Ringer's lactate solution to be certain 
there is no resistance to flow. A second incision is made 


along the course of the brachial artery and the artery is 


secured just proximal to the bifurcation. A subcutaneous 
tunnel is ereated between the antecubital fossa and the 
axilla using a No. 8 Bake's dilator (Fig 2). The vein is 
carefully brought through this tunnel and an anastomosis 
is performed between the end of the basilic vein and the 
anterior aspect of the brachial artery (Fig 3). At the 
completion of the procedure there should be a strong, 
continuous thrill over the anastomosis with good filling of 
the basilic vein. 

As depicted here, the median cubital vein is ligated and 


. divided (Fig 1), but it is perfectly suitable and sometimes 
. preferable to use this for the distal end of the conduit. 
£t . However, in our experience with secondary access proce- 


. dures, the median cubital vein is usually thrombosed and it 
is necessary to use the basilic vein down to the elbow as 


shown. 


COMMENT 


These results demonstrate that the transposed basilic 
vein-brachial arteriovenous fistula is a reliable secondary- 
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infectious complications seen with bovine grafts or 
synthetic grafts.'"* The one-year function rate of 85% is 
considerably better than that reported with bovine grafts, 
which have a one-year thrombosis rate of about 4095." In 
fact, the transposed basilic-brachial fistula compares very 
favorably with the best reports (90% one-year patency) of 
the standard radial-cephalic fistula.'^ This is not surprising 
in that both procedures employ native forearm vessels with 
only one vascular anastomosis. The high flow rate from the 
brachial artery and the large size of the basilic vein favor 
long-term patency. 

The complication of high-output cardiac failure was not 
seen in our study. This is a rare complication that has been 
reported with arteriovenous fistulas arising from either 
the brachial or radial arteries." Usually this occurs in 
association with fluid overload, anemia, and previous heart 
disease in addition to the presence of an arteriovenous 
fistula. We have seen no evidence to suggest that cardiac 
failure is more likely to occur with the transposed basilic- 
brachial fistula than with other arteriovenous fistulas. The 
same is true of ischemia of the forearm or hand, which we 
did not encounter in our patients. 

We have been most impressed that the basilic vein seems 
to escape iatrogenic injury even in patients who have had 
multiple previous access procedures. Often the vein cannot 
be seen or palpated prior to the procedure. This is not 
unusual in women, who have smaller superficial veins than 
men. We explore the vein as the first step in the procedure 
and are prepared to place a saphenous vein graft or bovine 
graft if the basilic vein is unsatisfactory. However, this has 
happened on only one occasion during the two-year period 
of this study. The use of the basilic vein transposition 
therefore greatly reduces the need to resort to synthetic 
grafts or heterografts to maintain vascular access. ! 

On the basis of this study, we believe the transposed 
basilie vein-brachial artery arteriovenous fistula is a highly 
reliable secondary-access procedure with few complica- 
tions. 
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= . European Association for Maxillofacial Sur- 
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m 36100 Vicenza, Italy. 
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E. 
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- Fifth International Congress of International 
w PS . . Microsurgical Society, Beethoven-Hall, Bonn 
EC Germany, Oct 4-7. Congress Secretariat: Dr A. 
Er. Holst, Chirugische Universitatsklinik, 5300 
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— American Urological Association, Oct 15-18, 

F White Sulphur Springs, WVa. Contact: AUA, 

CHE 55 N Maple Ave, PO Box 643, Ridgewood, NJ 

Bi..." 07451. 

Congress of Neurological Surgeons Annual 

- J Meeting, Oct 16-20, Washington, DC. Contact: 
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E Medicine, Winston-Salem, NC 27103. 

Pay American College of Surgeons Clinical Con- 
gress, San Francisco, Oct 16-20. Contact: 
Edwin W. Gerish, MD, ACS Office, 55 E Erie St, 
Chicago, IL 60611. 

American Society of Anesthesiologists Annual 
Meeting, Chicago, Oct 21-25. Contact: F. W. 
Connell, Admin Asst, ASA, 515 Busse Hwy, 
Park Ridge, IL 60068. 

American College of Chest Physicians Annual 
Meeting, Washington, DC, Oct 28-Nov 1. 
Contact: ACCP, PO Box 93725, Chicago, IL 
60670. 


November 


Southern Thoracic Surgical Association, Marco 
Beach Hotel, Marco Island, Fla, Nov 2-4. Sec: 
J. Kent Trinkle, MD, 7703 Floyd Curl Dr, San 

. Antonio, TX 78229. 

American Society of Plastic and Reconstructive 
Surgeons, Diplomat Hotel, Hollywood, Fla, 
Nov 5-10. 

Western Surgical Association, Phoenix, Nov 12- 
15. Sec: Paul E. Hodgson, MD, University of 
Nebraska Medical Center, Omaha, NE 68105. 
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Association for Academic Surgery, Bond Court 
Hotel, Cleveland, Nov 12-15. Sec-Treas: E. M. 
Copeland lll, MD, University of Texas Medical 
School, Houston, TX 77030. 


December 


Southern Surgical Association, The Homestead, 
Hot Springs, Va, Dec 4-6. Limited to members 
and invited guests. 

American Medical Association Winter Scientific 
Meeting, Las Vegas, Dec 7-10. 


1979 


January 


Southern California Chapter, American College 
of Surgeons, Marriott Hotel, Newport Beach, 
Calif, Jan 19-21. Sec Leon Morgenstern, MD, 
8700 Beverly Blvd, Los Angeles, CA 90048. 


April 


American College of Surgeons Spring Meeting, 
Denver, April 2-5. Contact: E. W. Gerish, MD, 
ACS office, 55 E Erie St, Chicago, IL 60611. 

American Society for Artificial Internal Organs, 
New York Hilton, New York, April 19-21. Exec 
Dir: Ms K. K. Burke, PO Box 777, Boca Raton, 
FL 33432. 

American Surgical Association, White Sulphur 
Springs, WVa, April 25-27. Sec: J. V. Maloney, 
MD, UCLA School of Medicine, Los Angeles, 
CA 90024. 

American Association of Plastic Surgeons, The 
Breakers, Palm Beach, Fla, April 29-May 2. 
Contact: M. S. Turkiewicz, MD, 25 Prescott St 
NE, Atlanta, GA 30308. 

American Association for Thoracic Surgery, 
Boston, April 30-May 2. Exec Sec: W. T. 
Maloney, 6 Beacon St, Boston, MA 02108. 


May 


Society for Surgery of the Alimentary Tract, New 
Orleans, May 22-23. Sec: Larry C. Carey, MD, 
Ohio State University, 410 W 10th Ave, Colum- 
bus, OH 43210. 


June 


Society for Vascular Surgery, Opryland Hotel, 
Nashville, Tenn, June 28-29. 

International Cardiovascular Society, Opryland 
Hotel, Nashville, Tenn, June 29-30. Sec: 
William Fry, MD, 5323 Harry Hines Blvd, 
Dallas, TX 75235. 






News and 


Announcements 


Management of Pain: A Holistic and 
Multidisciplinary Approach.—This con- 
ference, will be held Aug 11-13; work- 
shops, Aug 14-16, 1978, Hyatt Regency 
Hotel, San Francisco. Sponsored by 
the Continuing Education Division of 
the Pacific Medical Center, PO Box 
7999, San Francisco, CA 94120: Tele- 
phone: (415)543-4321, x 2761. 


Fourth Annual Burn Symposium.— 
The Children’s Hospital Burn Team 
will present the fourth annual burn 
symposium in Denver, at the Staple- 
ton Plaza Motor Hotel, Sept 22, 1978. 
For information contact: Wm. Carl 
Bailey, MD, Director, Burn Team, or 
Phyllis D. Hunter, Secretary, Burn 
Team, 1010 E 19th Ave, 405 Tammen 
Hall, Denver, CO 80218: Telephone: 
(303)861-4871. Registration will close 
on Sept 8, 1978. 


Laparoscopy for Hepatology and Gen- 
eral Surgery.—This program to be held 
Sept 22-23, 1978, Los Angeles is 
presented by the Department of 
Surgery, Section of Surgical Endosco- 
py, Cedars-Sinai Medical Center, A/ 
S/G/E/ and SCSGE. Program Chair- 
man, George Berci, MD. CME credit: 
eight hours, Category I. For further 
information contact: Lore Kahane, 
Rm 2049, Cedars-Sinai Medical Cen- 
ter, 8700 Beverly Blvd, Los Angeles, 
CA 90048. 


Annual Continuation Course.—The 
Division of Colon and Rectal Surgery 
of the Department of Surgery of the 
University of Minnesota Medical 
School will present its annual contin- 
uation course on “Principles of Colon 
and Rectal Surgery” at the University 
of Minnesota on Noy 1-4, 1978. For 
further information please contact: 
The Office of Continuing Medical 
Education, Box 293 Mayo Memorial 
Bldg, 420 Delaware St, SE, Minneapo- 
lis, MN 55455: Telephone: (612)373- 
8012. 
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Spontaneous Rupture of the 
Spleen in Lymphoma 


For over a century, spontaneous 
rupture of the spleen has been recog- 
nized to have its etiologic genesis in a 
variety of pathologic conditions. The 
many different causes of spontaneous 
splenic rupture have been well re- 
viewed, but it was Knoblich' in 1966 
who first deseribed this phenomenon 
in lymphoma. 

Our review of the literature has 
yielded only seven previously reported 
cases of spontaneous splenic rupture 
secondary to involvement with lym- 
phoma. We wish to add another case 
report of this rare entity. 


Report of a Case.—A 67-year-old man had 
a mass in the left tonsillar fossa and diffi- 
culty in swallowing. Examination demon- 
strated a l-cm firm, fixed left posterior 
cervical lymph node and a lesion infiltrat- 
ing the left tonsil and base of the tongue. 
Biopsy disclosed a malignant histiocytic 
lymphoma. He received 5,000 rads through 
lateral ports with an additional 3,000 rads 
to the left posterior cervical region. 

Fourteen weeks after completing radio- 
therapy, the patient had increasing weak- 
ness, chest and upper abdominal pain, and 
constipation of four days’ duration. There 
was no history of trauma. Examination 
demonstrated a blood pressure of 110/60 
mm Hg and a pulse of 120 beats per 
minute. There was moderate discomfort 
with rebound tenderness in the epigastrium 
and left upper quadrant. Peristalsis was 
normal. Laboratory values were as follows: 
hemoglobin, 9.0 mg/dl; hematocrit, 27%; 
WBCs, 10,600/cu mm, with 81% neutrophils, 
4% band cells, 12% lymphocytes, 2% eosino- 
phils, and 1% basophils. Abdominal x-ray 
films demonstrated depression of the splen- 
ic flexure of the colon and medial displace- 
ment of the descending colon. Spleen scan 
was compatible with rupture. 
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Spleen, showing diffuse necrosis with multiple nodules contain- 
ing sheets of malignant histiocytes. 


Whole blood and intravenous fluids were 
administered. At exploratory laparotomy, 
approximately 2,000 ml of blood and clots 
was found free within the peritoneal cavi- 
ty. The spleen was shattered and bleeding 
profusely; it was removed, with effective 
control of the bleeding. Liver and mesen- 
teric lymph node biopsy was also done. 


The spleen (Figure) weighed 1,575 g; 
microscopic examination disclosed diffuse 
necrosis with multiple nodules containing 
sheets of malignant histiocytes. A mesen- 
teric lymph node was also infiltrated with 
malignant histiocytes. The liver biopsy 
specimen was free of tumor but showed 
predominant destruction of hepatocytes. 

The patient tolerated this surgical proce- 
dure well, but in the postoperative period 
he developed progressive hepatic failure. 
Twenty-two days after the operation, the 
patient died of hepatic insufficiency. 


Comment.—Our review of the En- 





glish literature has provided only 
seven other reported cases of this 
nature. In three of these cases, the 
diagnosis was made postmortem. In 
six of the seven cases, death was due 
to exsanguinating hemorrhage. 

The mechanism for spontaneous 
rupture is threefold, as suggested by 
Thompson:: (1) defects in blood coag- 
ulability, (2) eapsular distention by 
infiltration of the malignant process, 
and (3) infarction. Certainly, any one 
or a combination of factors could 
account for, or contribute to, sponta- 
neous rupture of the spleen. 

If a patient is to survive such an 
exsanguinating hemorrhage, as did 
our patient, early fluid resuscitation 
and operative intervention is manda- 
tory. With the currently aggressive 
approach to lymphoma, this unusual 
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complication of the disease should 
become more commonplace. 
E. D. DELoacH, MD 
FRED G. SHEALY, MD 
HERMAN DELANCY, MD 
Savannah, Ga 


l. Knoblich R: Pathologic (so-called sponta- 
neous) rupture of spleen in leukemia and lympho- 
ma, Mich Med 65:105-110, 1966. 

2. Thompson WHF: Diffuse lymphocytic lym- 
phoma with splenic rupture. Postgrad Med J 
45:50-51, 1969. 


Efficacy of Preoperative Antibiotic 
Therapy in Wound Infection 


To the Editor.—The artiele by Burdon 
et al, in the ARCHIVES (112:1169-1173, 
1977) bears careful examination be- 
fore reaching any conclusions. 

The efficacy of preoperative anti- 
biotic administration for the prophy- 
laxis of wound infection has been 
previously documented by Alexander 
et al,’ and others.’ This benefit is 
dependent on the presence of suffi- 
cient concentration of antibiotic in the 
tissue at the time of contamination or 
injury. It has been found that after 
the parenteral administration of ceph- 
alosporin-type antibiotics, peak tissue 
concentration is achieved in approxi- 
mately one hour.’ 

Dr Burdon’s protocol indicates that 
the first dose of antibiotic was admin- 
istered at the inductien of anesthetic. 
Even if no vasoconstriction or hypo- 
tension were to occur, there is still 
Insufficient time for the antibiotic to 
achieve good tissue concentration in 
his study protocol. 

Experimental wound infection 
studies indicate that for effective 
prophylaxis of experimentally in- 
duced wound infection, the antibiotic 
must be present at the time of bacte- 
rial contamination. In addition, the 
numbers of patients are small and any 
effect of intralumina! antibiotic ad- 
ministration would further obscure 
any real difference between the ex- 
perimental and control groups. 

I think that before these authors 
arrive at the conclusion they do, the 
study should be repeated with admin- 
istration of the antibiotic at least one 
hour before induction; also, either all 
or none of the subjects should receive 
intraluminal antibiotics concurrently. 

MICHAEL S. SLADE, MD 
Fair Lawn, NJ 


1, Alexander JW, Sykes NS, Mitchell MM, et 
al: Concentration of seleeted intravenously 
administered antibiotics in experimental surgical 
wounds. J Trauma 13:423-434, 1973. 
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2. Gerback SL: Prophylactic antibiotics. J Surg 
Practice 6:16, 1977. 

3. Alexander JW, Alexander NS: The influence 
of route of administration on wound fluid eoncen- 
tration of prophylactic antibiotics. J Trauma 
16:488-495, 1976. ! 


In Response.—I read with interest the 
invited editorial comment of Hiram 
Polk and cannot take issue with him 
over the problems he has raised 
concerning our study. However, in 
answer to his first point that it was 
inappropriate to include patients un- 
dergoing colostomy or colostomy clo- 
sure, I should mention only that such 
patients were evenly distributed over 
both groups. As regards his second 
point concerning the regrowth of 
surviving clones of bacteria after the 
preoperative and peroperative use of 
antibioties, this would seem to be a 
valid suggestion but does not get 
away from the numbers game which is 
surely to reduce the level of contami- 
nating bacteria to a level that can be 
dealt with by the host's own defenses. 
Thus, the less the contamination, the 
less antibiotic needed for protection. 
The third point may be true too but 
there is not adequate data, I believe, 
about the use of cephalothin for 
prophylaxis. As a firm disciple of 
Burke's concept of the use of preven- 
tive antibioties in surgery, I find 
myself in a surprising position of 
reporting an unsuccessful trial of 
preventive antibiotics. However, I 
should stress that the main conclusion 
to be drawn from our study was that 
infection due to contamination pre- 
sumably from bad technique cannot 
be prevented by the use of prophylac- 
tic antibioties, rather than that anti- 
bioties used in this way are of no 
value. 

Concerning the comments of Dr 
Slade about the timing of the antibi- 
otic administration, I can only repeat 
what is stated in the article, namely, 
that the administration of the anti- 
biotie at induction of anesthesia was 
planned so as to have an adequate 
tissue level of antibiotie at the time of 
contamination, namely, when the co- 
lon is first divided. In general, it 
would be uncommon for the colon to 
be divided in less than one hour from 
the induction of the anesthetic and in 
this respect I would not think that 
practice in the United States is any 
faster than in Melbourne (or Oxford 
for that matter). 

PETER J. Monnis, MD, PuD 
Oxford, England 


A Method for Rapid Identification 
of Distal Arterial Tree in Massive 
Soft-Tissue Injury 


Vessel retraction following arterial 
transection is not a frequent problem. 
When complete transection occurs, 
muscular branches from its proximal 
and distal ends prevent retraction. 
Occasionally, in massive soft-tissue 
injury, the muscular branches are also 
severed, contributing to its retraction. 
In such cases, pulsation and active 
bleeding from the transected proxi- 
mal end make it easy to identify, 
while identification of retracted distal 
end in injured muscle mass and hema- 
toma poses a problem. Recently, we 
solved a problem of locating the 
retracted distal end by retrograde 
catheterization as described below. 


Report of a Case.—A 30-year-old man 
was admitted with a gunshot wound of the 
right shoulder that resulted in complete 
transection of the subclavian artery with 
disruption of the axillary and distal 
subclavian artery, vein, and massive contu- 
sion of the pectoral muscles. On exploration 
there was difficulty in finding the distal 
end, which has retracted into hematoma 
and contused muscles. The brachial artery 
was exposed at the medial aspect of the 
arm and a small arteriotomy was made. An 


irrigation catheter was passed through the — p 


arteriotomy and advanced in retrograde 
fashion until the tip of the catheter was 


identified (Figure). The arterial end sur- 





Schematic view of retrograde catheteriza- 
tion of brachial artery. 


rounding the catheter was dissected and 
controlled. Both ends of the severed artery 
were debrided and successfully repaired by 
interposing vein graft, and the brachial 
arteriotomy was sutured. 


Comment.—The technique described 
here is simple, safe, time-saving, and 
can be used in other, similar situa- 
tions. 

PRAVIN M. Suan, MD 
Bronx, NY 
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Books 


Gynecology: Essentials of Clinical Practice, ed 3, 
by Thomas H. Green, Jr, 715 pp, Boston, Little 
Brown & Co, 1977. 


Since the first paperback edition 
appeared in 1965, Green's textbook of 
gynecology has proved to be one of the 
most popular on the subject, especially 
among medical students and resi- 
dents. The third revision is an update 
of the 1971 edition and provides an 
excellent approach to the fundamen- 
tals of gynecology. 

The chapters on various gynecologic 
problems are well organized, and each 
is followed by a brief but well chosen 
list of references. Subjects covered 
include diagnostic procedures, con- 
genital anomalies, endocrine and 
functional disorders, infertility, con- 
traception, relaxations, infections, 
and tumors. A chapter on diseases of 
the breast has been added to the latest 
edition. Breast disorders and diagnos- 
tic techniques are well covered, 
although some general surgeons, par- 
ticularly those specializing in breast 
disease, might question the role of the 
average gynecologist in undertaking 
the treatment of breast cancer or 
dispute the categorical statements on 
radical surgery. 

For the most part, the material in 
the text is presented in a clear and 
concise fashion with effective use of 
illustrations and diagrams. In a few 
areas, shortening the text would 
improve it. Although debatable points 
are occasionally stated as facts, in 
some chapters too much space is taken 
up justifying the importance of a topic 
or a viewpoint. In an effort to present 
both sides of some issues, there is also 
an occasional mixing of fact and 
fantasy. Questions could be raised 
regarding the “universal joint syn- 
drome,” the dye and light treatment 
of herpes, the exclusive role of angles 
in urinary incontinence, or the details 
of some of the drug dosage regimens 
outlined. 

The updating of many chapters has 
been extensive with careful selection 
of the more important recent develop- 
ments. There are one or two areas that 
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require further updating, such as 
radiotherapy principles and tech- 
niques in gynecologic oncology, asso- 
ciation of liver tumors with oral 
contraceptives, or the occurrence of 
ovarian abscesses with IUD use. Some 
drugs, such as a mixture of amphet- 
amine sulfate, aspirin, and phenacetin 
(Edrisal) or sequential contraceptives, 
are included although they are no 
longer available. The details of opera- 
tive techniques are quite properly 
excluded, but for some reason the 
somewhat outmoded Strassman pro- 
cedure is illustrated, whereas a num- 
ber of other techniques, including 
microsurgery, escape mention. 

These are superficial criticisms of 
an excellent and comprehensive cover- 
age of the specialty, reflecting not 
only Dr Green’s intense efforts, but 
also in many areas the inspiration and 
the teaching of the late Dr Joe V. 
Meigs. Were Dr Meigs alive, he would 
without question be proud of the 
important contribution made by Dr 
Green in this volume. But as a text 
and as a review of recent develop- 
ments, it is one of the best currently 
available books on the subject, and it 
occupies a major role in the teaching 
of gynecology. 

JOHN McL. Morris, MD 
New Haven, Conn 


Basic Surgery, edited by John A. McCredie, 
$15.95, 650 pp, New York, MacMillan Publishing 
Co, 1977. 

Basic Surgery is a 650-page text- 
book written for medical students, 
interns, and surgical residents "as a 
guide to understanding the patho- 
physiologie processes and explaining 
clinieal phenomena." The book is well 
organized into 35 chapters grouped 
into four units. Thirty-six contribu- 
tors from the United States, Canada, 
and the British Isles cover total care 
of the surgical patient (general sur- 
gery and its subspecialties). The text 
is well illustrated; anatomie, physio- 
logic, and pathologie processes are 
elucidated in many line drawings and 


half-tones, and there is an eight-page 
color atlas of anatomy. 

Unit I, "Basie Considerations," 
stresses basic science concepts that 
are important in surgical care. The 
chapter covering the metabolie re- 
sponse to starvation, sepsis, and trau- 
ma and the chapter on pulmonary and 
cardiovascular failure cover 80 pages, 
are well documented, and could be 
recommended for anyone interested 
in patient care. The chapter on surgi- 
cal infections has a good section on the 
various antibioties and their mecha- 
nisms of action, and antisepties and 
disinfectants as well. The chapter, 
"Cancer: Spread and Principles of 
Treatment," is a good overview of the 
subject. The last chapter in the unit is 
an excellent discussion of "controlled 
trials" in surgery, a subject which 
should be included in every basic 
surgical textbook as an aid in assess- 
ing reports of diagnostic and thera- 
peutic trials. 

Unit II, "Total Care of the Surgical 
Patient," surveys many topics rele- 
vant to the care of all surgical 
patients. The first chapter in this unit 
deals with the priorities and initial 


-care of the critically injured. Another 


chapter concerns treatment and ram- 
ifications of acute and chronic pain. A 
chapter on preoperative assessment 
contains a good review of blood coagu- 
lation and evaluation of hemostatie 
disorders. An overview of anesthesia 
and a brief chapter on operative tech- 
nique is included along with a chapter 
on postoperative care and complica- 
tions. The final chapter in the unit is a 
brief summary of burn treatment. 

Unit III, "The Principles of General 
Surgery," reviews surgical care of 
gastrointestinal tract abnormalities 
in the first eight chapters, including 
head and neck problems frequently 
encountered by the general surgeon, 
and hepatie, biliary tract, and pan- 
creatic lesions. Other chapters discuss 
the lymphoreticular system, endocrine 
surgery, skin, soft tissues, and the 
hand. An excellent review of breast 
cancer is included in this unit. 
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Unit IV, "Principles of Specialty 
Surgery," treats orthopedie surgery 
and fractures, eardiepulmonary sur- 


gery, peripheral vascular surgery, 


urology, reconstructive and plastic 
surgery, neurosurgery, and pediatric 
surgery. These chapters present mere- 
ly the fundamentals that should be 
. known by all students and practition- 
ers. References at the end of each 
chapter ean be used for more specific 
information. 

This book is not intended as a cook- 
book for specific therapy and cannot 
be used as such. It presents the mate- 
rial covered in standard textbooks, but 
in abbreviated form. Basic principles 
are clearly presented; however, for 
any medical student or physician, the 
book is only a starting point. The 
suggested readings and references to 
other textbooks and articles must be 
pursued to gain a depth of knowledge 
on most subjects presented. The text 
should be very useful to nurses and 
paramedics, since it is well illustrated 
and does present the basics of surgery 
in a straightforward and concise 
style. 

THOMAS J. CovEY, JR, MD 
St Louis 


Current Management of Acute Gastrointestinal 
Hemorrhage, edited by Teruo Matsumoto, $19.75, 
256 pp, Springfield, Ill, Charles C Thomas 
Publisher, 1977. 

Dr Teruo Matsumoto, chairman of 
surgery, and 11 of his colleagues at the 
Hahnemann Medical College, collabo- 
rated on this monograph that is aimed 
at providing "practical yet adequate 
basic knowledge for the first line 
practicing physicians on how to han- 
dle massive GI hemerrhage." Chap- 
ters on pathophysiology and patholo- 
gy are followed by ehapters on the 
diagnostie techniques of endoscopy, 
arteriography, and roentgenography. 
The lesions that cause gastrointesti- 
nal (GI) hemorrhage are discussed in 
chapters on peptic ulcer disease, vari- 
ces, and gastric mucosal hemorrhage 
and all other sources. Finally, there is 
a chapter on lower GI bleeding. 

Granted, there is a real need for a 
concise monograph to update the 
management of acute GI hemorrhage. 
As Dinoso points out in the first chap- 
ter, advances have been made in the 
following three areas: diagnosis, eg, 
fiberoptic endoscopy and selective 
angiography; pathophysiology, new 
information on acute mucosal lesions; 
and treatment, selective infusion of 
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vasoconstrictors. The coverage of 
these topics and other essential topics 
ranges from just barely to fairly good. 
Space devoted to some topics is exten- 
sive, out of proportion to their current 
importance, whereas other topics that 
would seem to warrant coverage are 
sorely slighted. In this reviewer’s 
opinion, Matsumoto’s monograph falls 
short of filling the current need. 

Contrast radiography was the most 
important single procedure in the 
diagnosis of acute GI hemorrhage for 
many years, but has been supplanted 
by fiberoptic endoscopy and selective 
angiography. Yet, 108 pages of 246 
and 85 of 148 illustrations in this 
monograph are devoted to radiologic 
investigation contrast studies! Four 
pages are devoted to endoscopy. The 
illustrations pertaining to endoscopy 
are on a page in the middle of the 
chapter on arteriography. 

Curiously, surgical management is 
discussed only briefly in this mono- 
graph edited by a surgeon. Peptic 
ulcer surgery is covered in three pages 
by the internists who wrote that chap- 
ter with the only apparent surgical 
input being Matsumoto’s modification 
of their recommendations for surgery 
in the aged. Surgeons discuss surgery 
of portal hypertension for five pages; 
diffuse mucosal bleeding gets less 
than half a page. 

Despite unevenness, adequate in- 
formation is presented to assist first 
line practicing physicians in manag- 
ing GI hemorrhage. To this extent, 
the authors reached their objective. 

EDWARD H. STORER, MD 
West Haven, Conn 


Mortal Lessons: Notes on the Art of Surgery, by 
Richard Selzer, $8.95, 219 pp, New York, Simon & 
Schuster Ine Publishers, 1977. 

Richard Selzer has written a series 
of essays ostensibly on the art of 
surgery; but a textbook this is not. He 
invites his reader to the operating 
room and without the benefit of anes- 
thesia discloses graphic details and 
frightening mysteries of blood and 
organ. As if with the aid of a “zoom 
lens,” we see all that meets the 
surgeon’s eye; and much that doesn’t, 
and there’s the rub. We see all that 
meets the mind and the heart as 
well. 

The drama of the surgeons’ micro- 
theater becomes the drama of mortal 
existence. Man, in his nobility, and 
yes, in his weakness, is the subject of 
Selzer’s essays. The unanswerable 





questions, the search for meanings are 
not satisfied, but somehow the ques- 
tions seem more acceptable. The 
author artfully holds a mirror. We see 
ourselves and smile. The wash of 
tenderness and of humor allow us to 
like ourselves—and the author. 

No less important, the author gives 
us another portrait, a self-portrait 
that is, of the surgeon, the physician. 
We have a delightful picture of the 
surgeon examining himself. The por- 
trait is drawn with candor and a 
surprising lack of defensiveness. It 
suggests that Selzer looked in the 
mirror, painted  unselfconsciously 
what he saw there, and now is willing 
to share the joke. It is indeed a rare 
self-knowledge. 

The layman has forever been sub- 
ject to the hope, even the belief, that 
the physician is possessed of some 
power-divine. Selzer confirms our sus- 
picion that the physician (if he doesn’t 
share in the belief) at least hopes so 
too. That the physician falls prey to 
this dangerous self-image in his quest 
for the cure, the routing out of illness 
and evil, is openly admitted by Selzer. 
In fact, it is rather outrageously 
played. If he did not as quickly recog- 
nize the futility of pretense to God in 
his attempt to stave off the claims of 
disease and death, the blatant relig- 
ious fervor of his quest would be 
unforgivable. What “drowns the 
memory of his impertinence" is that 
Selzer is first to recognize and to 
laugh at himself in all his human folly. 
The physician’s fervent desire to heal, 
the always new tragic realization of 
inability, and indeed, the feeling of 
personal failure come through to make 
the reader sympathize with the doc- 
tors lack of supernatural healing 
power. Alas, the physician is envel- 
oped in the human fold—no more 
divine that the rest of us! 

The author's use of the language is 
faultless, if not inspiring. However, 
the style of the book is one that accom- 
modates only brief periods of reading. 
One should not attempt to read this 
book as if it were a novel. The subjects 
of the individual essays, the lessons, 
seem to fade into each other. This is a 
major criticism of the book. Although 
the author writes in images that 
actually evoke sounds and smells, and 
feelings, there is a too-studied intensi- 
ty. Images are too often contrived. 
There is a self-consciousness in writ- 
ing style that is too much with us and 
with the author: a reaching for the 
imagery—for the emotionally loaded 
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taken a little at a time. 

Certainly worthy of note are the 
illustrations from the annals of medi- 
eal history that alone observe that 
very little has changed in our search 
for knowledge. The book is highly 
recommended reading. Put it in your 
guest room, waiting room, or in a 
conspicuous place in your library. But 
read it first yourself as it will lead to 
shared understanding, a few tears and 
much laughter, because it will certain- 
ly evoke comment and smiles: mortal 
lessons indeed. 

CLAUDETTE REID KRIZEK 
New Haven, Conn 


This book was clearly not written for 
surgeons only. The review, therefore, has 
been written by a nonphysician, albeit one 
with close encounters with surgeons. Clau- 
dette Reid Krizek is a lawyer, and a close 
observer of things surgical.—ED. 


Surgery of the Pancreas, by Avran M. Cooper- 
man and Stanley O. Hoerr, $42.50, 257 pp, St 
Louis, CV Mosby Co, 1977. 

This handsome volume successfully 
combines the features of both a text 
and surgical atlas. The personal 
approach of the staff of the Cleveland 
Clinie to pancreatic problems is clearly 
presented. Each section is beautifully 
illustrated with clear roentgenograms 
and superb drawings of surgical tech- 
niques and concluded with up-to-date 
references. 

The introductory chapter on anato- 
my and surgical approaches to the 
pancreas is followed by an excellent 
discussion of conventional diagnostic 
roentgenographie procedures. The dis- 
cussion and illustrations of pseudocyst 
and hereditary pancreatitis are par- 
tieularly lucid. There follows a chapter 
on endoscopic retrograde cholangio- 
pancreatography, and the authors are 
to be complimented for their recogni- 
tion that a normal duct system may 
occur with chronic pancreatitis. 

Computerized tomography, angiog- 
raphy, and ultrasound as they apply to 
pancreatic pathology are well re- 
viewed and illustrated with an eye to 
their advantages and limitations. No 
mention is made of isotopic pancreatic 
scanning. 

The surgical section of the volume is 
introduced by a short but profusely 
illustrated chapter on operative pan- 
creatography and its role in pancreat- 
ic surgery. The subsequent section 
consists of a rather vehement criti- 
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cism of biopsies (except for the percu- 
taneous "skinny" needle technique) in 
the surgical diagnosis of pancreatic 
cancer, preferring instead the operat- 
ing room opinion of one or two "senior 
surgeons." This reviewer cannot agree 
and believes that biopsies are not 
hazardous and are frequently help- 
ful. 

The management of acute pancrea- 
titis is briefly but thoroughly dis- 
eussed. The advocacy of resective 
measures seems overly optimistic and 
based on limited experience. A chap- 
ter on pseudocysts details new infor- 
mation regarding their frequency and 
their surgical management is profuse- 
ly illustrated. 

The section on chronic pancreatitis 
is very well done with recognition of 
Sarles' classification of pancreatitis 
but with some confusion in its applica- 
tion in the subsequent text. Sphincter- 
oplasty, distal resection, and pancrea- 
ticojejunostomy are well discussed 
and the techniques are nicely illus- 
trated. There is little consideration 
given to more radical resections and 
the all too frequent problem of drug 
dependence. Instead, considerable 
space is given to splanchnicectomy 
and sympathectomy for the manage- 
ment of the pain of pancreatitis and 
pancreatic cancer. This procedure is 


claimed to have provided good relief 


of pain in 70% of a series of patients 
with cancer of the pancreas. Its effec- 
tiveness in pancreatitis is not re- 
viewed. 

Cancer of the pancreas is thorough- 
ly discussed with an excellent histori- 
cal review. Alternative surgical ap- 
proaches are briefly but well pre- 
sented. The technique of pancreatic 
resection is nicely illustrated. There is 
no discussion however, of the possible 
role of radiotherapy. The chapter 
concludes with an excellent discussion 
of palliative procedures in cancer and 
provides a particularly valuable con- 
tribution in advocating cholangiogra- 
phy to select those patients who might 
not be relieved by cholecystenterosto- 
my. 
In the excellent chapter on endo- 
crine tumors, the diagnosis of insu- 
linoma should more properly be placed 
on hyperinsulinism than “organic hy- 
poglycemia.” The volume concludes 
with three short chapters covering 
cystic tumors, benign tumors of the 
ampulla, and annular pancreas. This is 
an up-to-date, well-written, beautiful- 
ly illustrated volume presenting a 
lucid surgical approach to pancreatic 
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disease as practiced by the staff of the 
Cleveland Clinic. 
GEORGE L. NARDI, MD 
Boston 
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Description: Each tablet of Darvocet-N 50 contains 
- 50 mg propoxyphene napsylate and 395 mg aceta- 
= minophen. Each tablet of Darvocet-N 100 contains 
i 100 mg propoxyphene napsylate and 650 mg 
acetaminophen. 


Indication: These products are indicated for the 
relief of mild to moderate pain, either when pain is 
present alone or when it is accompanied by fever. 


Contraindications: Hypersensitivity to propoxy- 
phene or to acetaminophen. 


i Warnings: C.N.S. Additive Effects and Overdosage 
i —Propoxyphene in combination with alcohol, tran- 
quilizers, sedative-hypnotics, and other central- 
nervous-system depressants has additive depressant 
effects, and the patient should be so advised. Patients 
taking this drug should be warned not to exceed the 
x dosage ‘recommended by their physician. Toxic ef- 
b fects and fatalities have occurred following over- 
FE doses of propoxyphene alone and in combination 
with other central-nervous-system depressants. The 
majority of these patients have had previous histories 
P of emotional disturbances or suicidal ideation or at- 
hs tempts as well as histories of misuse of tranquilizers, 
| alcohol, or other C.N.S.-active drugs. Caution shoulc 
be exercised in prescribing unnecessarily large 

T amounts of propoxyphene for such patients. 
i . Drug Dependence—Propoxyphene can produce 
< drug dependence characterized by psychic depen- 
W dence and, less frequently, physical dependence anc 
be: tolerance. Propoxyphene will only partially suppress 
j the withdrawal syndrome in individuals physically de- 
<- pendent on morphine or other narcotics. The abuse 
> liability of propoxyphene is qualitatively similar to that 
S of codeine although quantitatively less, and propoxy- 

, phene should be prescribed with the same degree 
E of caution appropriate to the use of codeine. 
ui Usage in Ambulatory Patients — Propoxyphene may 
Bur: impair the mental and/or physical abilities required 
Wo for the performance of potentially hazardous tasks, 
les such as driving a car or operating machinery. The 

“te patient should be cautioned accordingly. 

Usage in Pregnancy —Safe use in pregnancy has not 
been established relative to possible adverse effects 
on fetal development. Instances of withdrawal symp- 
' . toms in the neonate have been reported following 
Bs. usage during pregnancy. Therefore, propoxyphene 
S should not be used in pregnant women unless, in the 
>. ~ judgment of the physician, the potential benefits out- 
E weigh the possible hazards. 

i Usage in Children —Propoxyphene is not recom- 

k mended for use in children, because documented 
clinical experience has been insufficient to establish 
safety and a suitable dosage regimen in the pediatric 
age group. 

Aa Precautions: Confusion, anxiety, and tremors have 

E been reported in a few patients receiving propoxy- 

| phene concomitantly with orphenadrine. The central- 

i nervous-system depressant effect of propoxyphene 
may be additive with that of other C.N.S. depres- 
sants, including alcohol. 


Adverse Reactions: The most frequent adverse re- 

actions are dizziness, sedation, nausea, and vomiting. 

These effects seem to be more prominent in ambula- 

A. tory than in nonambulatory patients, and some of 

e these adverse reactions may be alleviated if the 
patient lies down. 

Other adverse reactions include constipation, 

" abdominal pain, skin rashes, lightheadedness, head- 
ache, weakness, euphoria, dysphoria, and minor visual 
disturbances. 

The chronic ingestion of propoxyphene in doses 
exceeding 800 mg per day has caused toxic psy- 
choses and convulsions. 

Cases of liver dysfunction have been reported. 
Administration and Dosage: A narcotic prescription 
is not required. 

These products are given orally. The usual dose is 
100 mg propoxyphene napsylate and 650 mg aceta- 
minophen every four hours as needed for pain. 
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Every day, healthy people 
leave the hospital- 


carrying resistant staph. 








*Ross, S. et al.: JAMA 229: 1075 (Aug. 19` 1974. 


BRIEF SUMMARY OF PRESCRIBING INFORMATION 


Combined Prostaphlin® (oxacillir sodium) 
Capsule and Oral Solution (11) PROSTAPHLIN 9/11/7 


For complete information, consult Official Package 
Circular 

Indications: Although the principa! indication fo- oxacillin 
sodium is in the treatment of infections due to penicilli- 
nase-producing staphylococci, it may be used to initiate 


therapy in such patients in whom a staphylococcal infec- 


tion is suspected. (See Important Note below ) 

Bacteriologic studies to determine the causative or- 
ganisms and their sensitivity to oxacillin sodium should 
be performed. 
Important Note: When it is judged necessary that treat- 
ment be initiated before definitive culture and sensitivity 
results are known. the choice of oxacillin sodium should 
take into consideration the fact tha: it has been shown to 
be effective only in the treatment of infections caused by 
pneumococci, Group A beta-hemoiytic streptocccci and 
penicillin G-resistant and penicillin G-sensitive 
staphylococci. If the bacteriology report later indicates 
the in'ection is due to an organism other than a penicillin 
G-resistant Staphylococcus sensitive to oxacillin sodium. 
the physician is advised to continue therapy with a drug 
other than oxacillin sodium or any cther penicillirase- 
resistant semisynthetic penicillin 

Recent studies have reported that the percentage of 
Staphylococcal isolates resistant to«penicillin G outside 
the hospital is increasing, approximating the high per- 
centage of resistant staphylococca isolates found in the 
hospital. For this reason, it is recommended that a 
penicillinase-resistant penicillin be used as initial therapy 
for any suspected staphylococcal infection until culture 
and sensitivity results are known 

Oxacillin sodium is a compound that acts throt gh a 
mechanism similar to that of methicillin against penicillin 
G-resistant staphylococci. Strains of Staphylococci resis- 
tant to methicillin have existed in nature and it is Enown 
that the number of these strains reported has been in- 
deese Such strains of staphylocecci have been ca- 
pable of producing serious disease. in some instances 
resulting in fatality. Because cf this, there is concarn that 
widespread use of the peniciliinase-resistant pencillins 
may result in the appearance of an increasing number of 





Staphylococcal strains which are resistant to these 
penicillins. 

Methicillin-resistant strains are almost always resistant 
to all other penicillinase-resistant penicillins (cross- 
resistance with cephalosporin derivatives also occurs 
frequently). Resistance to any penicillinase-resistant 
penicillin should be interpreted as evidence of clinical 
resistance to all, in spite of the fact that minor variations 
In In vitro sensitivity may be encountered when more 
than one penicillinase-resistant penicillin is tested against 
the same strain of staphylococcus 
Contraindications: A previous hypersensitivity reaction 
to any penicillin is a contraindication 
Warning: Serious and occasionally fatal hypersensitivity 
(anaphylactoid) reactions have been reported in patients 
cn penicillin therapy. Although anaphylaxis is more fre- 
quent following parenteral therapy it has occurred in pa- 
tients on oral penicillins. These reactions are more apt to 
occur in individuals with a history of sensitivity to m Jltiple 
allergens 

There have been well documented reports of individu- 
als with a history of penicillin hypersensitivity reactions 
who have experienced severe hypersensitivity reactions 
when treated with a cephalosporin. Before therapy with a 
penicillin, careful inquiry should be made concerning 
previous hypersensitivity reactions to penicillins, 
cephalosporins, and other allergens. If an allergic reac- 
tion occurs, the drug should be discontinued and the pa- 
tient treated with the usual agents e.g., pressor amines, 
antihistamines and corticosteroids 
Precautions: Penicillin should be used with caution in 
individuals with histories of significant allergies and/or 
asthma 

The possibility of bacterial and/or fungal overgrowth 
should be kept in mind during long-term therapy. If over- 
growth of resistant organisms occurs, appropriate mea- 
sures should be taken 

As with any potent drug, periodic assessment of organ 
system function, including renal, hepatic, and 
hematopoietic, should be made during long-term 
therapy 

Experience in premature and newborn infants is lim- 
ited. Caution should be exercised in administration of the 
drug to such patients and frequent evaluation of organ 
System function is recommended 


Safety for use in pregnancy has not been established 
Adverse Reactions: The hypersensitivity reactions re- 
ported are skin rashes, urticaria, serum sickness and 
anaphylactic reactions. Oral lesions such as glossitis and 
Stomatitis have been reported. Fever, eosinophilia, oral 
and rectal moniliasis have also been reported Hemolytic 
anemia, transient neutropenia with evidence of granulo- 
cytopenia or thrombocytopenia, neuropathy, and neph- 
rotoxicity (oliguria, albuminuria, hematuria, pyuria, and/or 
cylindruria) are infrequent and usually associated with 
high doses of parenteral penicillin 

In some newborns and infants receiving high doses of 
oxacillin sodium (150 to 175 mg./Kg./day), transient 
hematuria, albuminuria, and azotemia have been encoun- 
tered. Although the causal relationship is not entirely 
clear, infants and newborns treated with high doses of 
the drug should be observed closely for signs of renal 
Impairment 

One patient developed granulocytopenia while receiv- 
ing intravenous oxacillin sodium and vancomycin. The 
blood count returned to normal after both drugs were 
discontinued. Another patient was reported to have 
leukopenia during intravenous therapy with oxacillin 
sodium. These counts were made while the patient was 
moribund. Thrombophlebitis has occurred in a small per 
centage of patients after intravenous therapy 
Usual Oral Dosage: Adults: 250 to 500 mg. q 4h. or 
q.6h. Children: 12.5 mg./Kg./q.6h. Administer on empty 
stomach for maximum absorption 
Usual Parenteral Dosage: Adults: 250 to 500 mg. q.4h 
or q.6h. Children: 12.5 mg./Kg./q.6h. Children weighing 
40 Kg. or more should receive the adult dose 
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HEMOLYTIC STREPTOCOCC! SHOULD BE TREATED 
FOR AT LEAST 10 DAYS TO HELP PREVENT THE OC- 
CURRENCE OF ACUTE RHEUMATIC FEVER OR ACUTE 
GLOMERULONEPHRITIS 
Supplied: Capsules—250 and 500 mg. in bottles of 48 
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and 4 Gm. dry filled vials for IM/IV use. For Oral Solution 
—100 ml. bottles, 250 mg./5 ml. when reconstituted 

A.H.F.S. Category 8:12.16 
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family practice | cardiology and gastroenterology | internal medicine 


12.8% 18.3% 17.5% 


neurology psychiatry 


141% 33.2% 


Somnam- | Night- Night 
bulism mares Terrors 
(e74 
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1.7 
ao 


Percentage of patients with sleep disorders, by specialty 


Regardless of specialty, the largest number of patients complaining of sleep 
disorders have insomnia: trouble falling asleep, difficulty staying asleep, early 
morning awakening, or some combination of these symptoms. 
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rinsomnia. 


ES] 


statistically significant efficacy statistically significant efficacy 
averaged for NIGHTS 1-3 averaged for NIGHTS 12-14 


time needed | time awake time needed | time awake 
to fall after sleep total to fall after sleep total 


HYPNOTIC AGENT asleep wake time wake time 


thioral hydrate 1 Gm LOW E 
ethchlorvynol 500 mg SiL WB 


"P« 0.05 
'P« 0.01 


No chemical interference with many commonly ordered laboratory ACCES 
Alterations have been reported due to pharmacological influences 
(see Adverse Reactions section of product information). 
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fhen insomniacs were asked in a survey" if they consult 
he -.. about their sleep problems, they replied: 


i. RE 


Before prescribing Dalmane (flurazepam 
HCI), please consult complete product 
information, a summary of which follows: 
Indications: Effective in all types of insom- 
nia characterized by difficulty in falling 
asleep, frequent nocturnal awakenings 
and/or early morning awakening; in patients 
with recurring insomnia or poor sleeping 
habits; in acute or chronic medical situa- 
tions requiring restful sleep. Since insom- 
nia is often transient and intermittent, 
prolonged administration is generally not 
necessary or recommended. 
Contraindications: Known hypersensitivity 
to flurazepam HCI. 
Warnings: Caution patients about possible 
combined effects with alcohol and other 
CNS depressants. Caution against hazard- 
ous occupations requiring complete mental 
alertness (e.g., operating machinery, driving). 
Usage in Pregnancy: Several studies 
of minor tranquilizers (chlordiaze- 
poxide, diazepam, and meprobamate) 
suggest increased risk of congenital 
malformations during the first tri- 
mester of pregnancy. Dalmane, a 
benzodiazepine, has not been stud- 
ied adequately to determine whether 
it may be associated with such an 
increased risk. Because use of these 
drugs is rarely a matter of urgency, 
their use during this period should 
almost always be avoided. Consider 
possibility of pregnancy when insti- 
tuting therapy; advise patients to 
discuss therapy if they intend to or 
do become pregnant. 
Not recommended for use in persons under 
15 years of age. Though physical and 
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One 30-mg capsule h.s.—usual adult dosage 
(15 mg may suffice in some patients). 
One 15-mg capsule h.s.— initial dosage 
for elderly or debilitated patients. 


stimulation and hyperactivity, and elevated 
SGOT, SGPT, total and direct bilirubins 
and alkaline phosphatase. 

Dosage: Individualize for maximum 
beneficial effect. 

Adults: 30 mg usual dosage; 15 mg may 
suffice in some patients. 

Elderly or debilitated patients:15 mg 
initially until response is determined. 
Supplied: Capsules containing 15 mg or 
30 mg flurazepam HCI. 


REFERENCES: 1.Kales A: Med World News 
16: 29-44, Apr 5, 1976. 2. Kales A, et al: J CI 
Pharmacol 17: 207-213, Apr 1977. 3. Kales 2 
et al: Clin Pharmacol Ther 18: 356-363, Sep 
1975. 4. Moore JD, Weissman L: J Clin 
Pharmacol 16: 241-244, May-Jun 1976. 

5. Spiegel HE: Data on file, Medical 
Department, Hoffmann-La Roche Inc., Nutl« 
NJ. 6. Dement WC: Data on file, Medical 
Department, Hoffmann-La Roche Inc., 
Nutley NJ 


psychological dependence have not been 
reported on recommended doses, use Cau- 
tion in administering to addiction-prone 
individuals or those who might increase 
dosage. 

Precautions: In elderly and debilitated, 
limit initial dosage to 15 mg to preclude 
oversedation, dizziness and/or ataxia. 
Consider potential additive effects with 
other hypnotics or CNS depressants. 
Employ usual precautions in patients who 
are severely depressed, or with latent 
depression or suicidal tendencies. Periodic 
blood counts and liver and kidney function 
tests are advised during repeated therapy. 
Observe usual precautions in presence of 
impaired renal or hepatic function. 
Adverse Reactions: Dizziness, drowsiness, 
lightheadedness, staggering, ataxia and 
falling have occurred, particularly in 
elderly or debilitated patients. Severe seda- 
tion, lethargy, disorientation and coma, 
probably indicative of drug intolerance or 
overdosage, have been reported. Also 
reported: headache, heartburn, upset 
stomach, nausea, vomiting, diarrhea, con- 
stipation, GI pain, nervousness, talkative- 
ness, apprehension, irritability, weakness, 
palpitations, chest pains, body and joint 
pains and GU complaints. There have also 
been rare occurrences of leukopenia, 
granulocytopenia, sweating, flushes, diffi- 
culty in focusing, blurred vision, burning 
eyes, faintness, hypotension, shortness 

of breath; pruritus, skin rash, dry mouth, 
bitter taste, excessive salivation, anorexia, 
euphoria, depression, slurred speech, 
confusion, restlessness, hallucinations, 
paradoxicai reactions, e.g., excitement, 


*Call-in telephone survey directed at self- 
diagnosed insomniacs in the San Francisco 
Bay area, conducted bY the Stanford Univer 
sity Sleep Disorders Clinic. Number of 
respondents: 5236 


ROCHE PRODUCTS INC. 
Manati, Puerto Rico 00701 
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A New Look 
for the 1977 
Red and Blue Books 


Those familiar Red and Blue Books, 
published by the American Medical 
Association's Center for Health Services 
Research and Development, now have 
new size. . .new format. . .new data. As 
a result, you will find them more useful 
and convenient than ever. Here's a closer 
look at the 6th annual edition of these 
authoritative volumes: 


Profile of Medical 
(Red Book) 
The focus is on characteristics of medical 
practice such as physicians' work pat- 
terns, professional expenses, and net in- 
come from medical practice. 


Practice 1977 


Socioeconomic Issues of Health 
1977 

(Blue Book) 

A combination of the latest data on the 
U.S. health services delivery system and 


essays on topical health issues. 


Quantities are limited, so order to- 
day! 


Order Dept. 

American Medical Association 
535 N. Dearborn 
Chicago, IL 60610 
Profile of Medical Practice 
(OP-6) $4.50 

Socioeconomic Issues of Health 
(OP-5) $4.50 


Enclosed is my check for $ 
payable to the American Medical Asso- 
Ciation. 
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Neomycin 


Staphylococcus 
Haemophilus 
Klebsiella 
Aerobacter 
Escherichia 
Proteus 
Corynebacterium 
Streptococcus 
Pneumococcus 





Staphylococcus 
Corynebacterium 
Streptococcus 
Pneumococcus 


In vitro overlapping antibacterial action of 


Bacitracin Polymyxin B 





Neosporin 
Ointment 






(Polymyxin B-Bacitracin-Neomycin) 
'This potent broad-spectrum antibacterial 


provides overlapping action to help combat 
infection caused by common susceptible pathogens 


(including staph and strep). The petrolatum base 


Pseudomonas 
Haemophilus 
Klebsiella 
Aerobacter 
Escherichia 


Neosporin® Ointment (polymyxin B-bacitracin-neomycin). 


is gently occlusive, protective and 
enhances spreading. 


Burroughs Wellcome Co. 
A Research Triangle Park 
Wellcome / North Carolina 27709 





Neosporin 
Ointment 


(Polymyxin B-Bacitracin-Neomycin) 


Each gram contains: Aerosporia" brand Polymyxin B 
Sulfate 5,000 units; zinc bacitracin 400 units; neomycin 
sulfate 5 mg (equivalent to 3.5. mg neomycin base), 
special white petrolatum qs; in tubes of 1 oz and 1/2 oz 
and 1/32 oz (approx.) foil packets. 


WARNING: Because of the potential hazard cf nephro- 
toxicity and ototoxicity due to neomycin, care should be 
exercised when using this procuct in treating extensive 
burns, trophic ulceration and cther extensive conditions 
where absorption of neomycin is possible. In burns 
where more than 20 percent of the body surface is 


affected, especially if the patient has impaired renal 
function or is receiving other aminoglycoside anti- 
biotics concurrently, not more than one application a 
day is recommended. 


When using neomycin-containing products to control 
secondary infection in the chronic dermatoses, 

it should be borne in mind that the skin is 

more liable to become sensitized to many substances, 
including neomycin. The manifestation of sensitization to 
neomycin is usually a low grade reddening with swelling. 
dry scaling and itching; it may be manifest simply as 
failure to heal. During long-term use of neomycin- 
containing products, periodic examination for such 
signs is advisable and the patient should be told to 
discontinue the product if they are observed. These 
symptoms regress quickly on withdrawing the medica- 
tion. Neomycin-containing applications should be 
avoided for that patient thereafter. 


PRECAUTIONS: As with other antibacterial preparations, 
prolonged use may result in overgrowth of nonsus- 
ceptible organisms, including fungi. Appropriate measures 
should be taken if this occurs. 


ADVERSE REACTIONS: Neomycin is a not uncommon 
cutaneous sensitizer. Articles in the current literature 
indicate an increase in the prevalence of persons 
allergic to neomycin. Ototoxicity and nephrotoxicity 
have been reported (see Warning section). 


Complete literature available on request from Profes- 
sional Services Dept. PML. 
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CHOLEDOCHOSCOPE 


from Karl Storz 
with 


| Telescope 










Cat. No. 28020A 
Cat. No. 28022A 





- 28020G 
28022G 






i cmn 28020F 
Tr 28020F 


27177A These forceps can be 


a used with the 
x pom 27175A 


Choledochoscope. 

FOR REMOVAL OF RETAINED STONES UNDER 

VISUAL CONTROL DURING C.B.D. EXPLORATIONS 

m Fiber Optic Light Transmission. 

m Small Size (5 x 3mm or 15 x 9 Fr.). 

m Horizontal (working) Length, 40mm and 60mm. 

= Instrument Channel for Flexible Foreign Body or Biopsy 
Forceps, Stone Baskets, Balloon Catheters, or 
Coagulation Electrodes. 

m HERTEL Rigid Dilator Stone Forceps and Rigid 
Biopsy Forceps. 

m HOPKINS] Rod Lens Telescope with Enlarged 
View, Wide Viewing Angle, Infinite Depth of Field, 
Greater Fiber Optic Light Transmission, Brighter Image, 
Better Resolution and Contrast and Natural Color 


"oa ! Reproduction. 
A Tradition of Leadersh Ip m Documentation Equipment — Still, Cine or TV. 


in Craftsmanship and Design The Choledochoscope is also most suitable for Nephroscopy. 


References: Tompkins, R.K., Johnson, J., Storm, F.K., and Longmire, W.P.: Oper. Endo. in Mgmt. of Biliary Tract Neoplasms. Am. J. Sur., 132:174-82, 1976. Shore, J.M.: 
Mod. Appr. to Managing Com. Duct Stones. Contempo. Sur., 9:1976. Schein, C.J.: Infl. Of Choledochoscopy on Choice of Sur. Proc. Am. J. Sur., 130:74-77, 1975. 


Available Film: ‘Precise Biliary Explor.” Shore, J.M., and Berci, G., Cedars-Sinai Med. Ctr., Los Angeles. 





Karl Storz Endoscopy—Ameriea, Inc. 
658 South San Vicente Blvd., Los Angeles, Ca. 90048 
FOR TOLL FREE SERVICE m 800-421-0837 Name (please print) 
(Except California) In California CALL (213) 651-1068 














Address 
Gentlemen: 
[] Please send me further information. [] Please have a City State Zip 
Karl Storz Representative phone me for an appointment. 
Thank you. Telephone 


C-2 
Please Visit the Karl Storz Display of Endoscopic Instruments at Booth Nos. 741, 743, 745 and 747 at the American College of Surgeons, 
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e Unsurpassed antiemetic action 
e 12 dosage forms and strengths 


NOTE: Do not use 'Compazine' in pediatric surgery. 
Not recommended for children under 20 Ibs. or 2 
years of age. In children with acute illnesses or dehy- 
dration, use only under close supervision. 


Before prescribing, see complete prescribing information in SK&F 
literature or PDR. The following is a brief summary. 


Indications: Management cf the manifestations of psychotic dis- 
orders; management of psychoneurotic patients displaying primarily 
symptoms of moderate to severe anxiety and tension; and for control 
of severe nausea and vomiting. 


'Compazine' has not been shown effective in the management of 
behavioral complications in patients with mental retardation. 


Contraindications: Comatose or greatly depressed states due to 
C NS. depressants; bone marrow depression; pediatric surgery. 


Warnings: The extrapyramidal symptoms which can occur secondary 
to 'Compazine' may be confused with the central nervous system 
signs of an undiagnosed primary disease responsible for the 
vomiting, e.g., Reye's syndrome or other encephalopathy. The use 

of 'Compazine' and other potential hepatotoxins should be avoided 
in children and adolescents whose signs and symptoms suggest 
Reye's syndrome. 


Avoid using in patients hypersensitive (e.g. blood dyscrasias or 
jcundice) to any phenothiczine. Caution patients about activities 
requiring alertness (e.g. operating vehicles or machinery) especially 
during the first few days’ therapy. Prochlorperazine may intensify or 
p'olong the action of other C.N.S. depressants. Not recommended 
for children under 20 pounds or 2 years of age. 


Use in pregnancy only when potential benefits outweigh hazards. 


Precautions: The antiemetic action of Compazine' may mask the 
signs and symptoms of overdosage of other drugs and may obscure 
the diagnosis and treatment of other conditions such as intestinal 
oostruction, brain tumor and Reye's syndrome (See WARNINGS). 
Postoperative aspiration of vomitus has occurred in a few surgical 
patients who received prochlorperazine as an antiemetic. Deep 
sleep and coma have been reported, usually with overdosage. 
Patients on long-term therapy. especially high doses, should be 
evaluated periodically for possible adjustment or discontinuance of 
drug therapy. In children with acute illnesses or dehydration, use 
only under close supervision. 





brand of 


prochlorperazine 
SKSSF 


a SmithKline company 


Injection: 
5 mg./ml. 


Adverse Reactions: Drowsiness, dizziness, amenorrhea, blurred vision, 
skin reactions. Hypotension. Cholestatic joundice, leukopenia, 
agranulocytosis. Fatty changes in the liver have been observed in 

a few patients who died while receiving the drug (no causal rela- 
tionship has been established). Neuromuscular (extrapyramidal) 
reactions: motor restlessness, dystonias, pseudo-parkinsonism, 
persistent tardive dyskinesia. Contact dermatitis is a possibility with 
concentrate and injectable forms. 


Other adverse reactions reported with Compazine (prochlorperazine, 
SK&F) or other phenothiazines: Some adverse effects are more 
frequent or inlense in specific disorders (e.g., severe hypotension 

in mitral insufficiency or pheochromocytoma), 


Grand mal convulsions; altered cerebrospinal fluid proteins; cerebral 
edema; prolongation and intensification of the action of C.N.S. 
depressants, atropine, heat and organophosphorus insecticides; 
dryness of mouth, nasal congestion, headache, nausea, constipa- 
tion, obstipation, adynamic ileus, inhibition of ejaculation; reactivation 
of psychotic processes, catatonic-like states; hypotension (some- 
times fatal); cardiac arrest; pancytopenia, thrombocytopenic 
purpura, eosinophilia; biliary stasis; lactation, galactorrhea, gyne- 
comastia, menstrual irregularities, false-positive pregnancy tests; 
photosensitivity, itching, erythema, urticaria, eczema up to exfoliative 
dermatitis; asthma, laryngeal edema; angioneurotic edema, anaphy- 
lactoid reactions; peripheral edema; reversed epinephrine effect: 
hyperpyrexia; a systemic lupus erythematosus-like syndrome; pig- 
mentary retinopathy; with prolonged administration of substantial 
doses, skin pigmentation, epithelial keratopathy, and lenticular and 
corneal deposits. 


EKG changes have been reported, but relationship to myocardial 
damage is not confirmed. Discontinue long-term, high-dose therapy 
gradually. 


NOTE: Sudden death in patients taking phenothiazines (apparently 
due to cardiac arrest or asphyxia due to failure of cough reflex) has 
been reported, but no causal relationship has been established. 


Supplied: Tablets—5, 10 and 25 mg., in bottles of 100; Spansule * 
capsules —40, 15, 30 and 75 mg., in bottles of 50; Injection— 

5 mg./ml. in 2 ml. ampuls, 10 ml. vials, and 2 ml. disposable syringes; 
Suppositories—2%, 5 and 25 mg.; Syrup—5 mg./5 ml.; Concentrate 
(intended for institutional use only)—10 mg./ml.; Single Unit Packages 
of 100 (intended for institutional use only) —5 and 10 mg. tablets; 

40, 15 and 30 mg. ‘Spansule’ capsules. 


Compazine ne emesis 


nemesis 


Smith Kline &French Laboratories Philadelphia, PA 
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Send manuscripts by first-class mail to the Chief Editor, Arthur 
E. Baue, MD, PO Box 7614, Kilby Station, New Haven, CT 06519. 
Manuscripts are received with the understanding that they are not 
under simultaneous consideration by another publication. 
Accepted manuscripts become the permanent property of the 
ARCHIVES and may not be published elsewhere without permission 
from the publisher (AMA). 

In addition, in view of The Copyright Revision Act of 1976, effective 
Jan 1, 1978, transmittal letters to the editor should contain the 
following language: “In consideration of the American Medical Asso- 
ciation's taking action in reviewing and editing my submission, the 
author(s) undersigned hereby transfers, assigns, or otherwise conveys 
all copyright ownership to the AMA in the event that such work is 
published by the AMA." We regret that transmittal letters not 
containing the foregoing language signed by all authors of the 
submission will necessitate delay in review of the manuscript. 

Author Responsibility.—All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript rather 
than galley proofs for approval. The author is responsible for all 
statements in his work, including changes made by the copy 
editor. 

Designate one author as correspondent and provide his address 
and telephone number. Order reprints at the time the typescript is 
returned after editorial processing. Specify address to which 
requests for reprints should be sent. 

Manuscript Preparation.—Submit an original typescript and two 
high-quality copies of the entire manuscript. All copy (including 
references, legends, and tables) must be typed double-spaced on 
22 X 28 em (812 x 11-inch), heavy-duty white bond paper. Ample 
margins should be provided. 

Refer to patients by number (or, in anecdotal reports, by 
fietitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Titles.—Titles should be short, specific, and clear. They should 
not exceed 42 characters per line, including punctuation and 
spaces, and be limited to two lines, if possible. The title page 
should include the full names and academic affiliations of all 
authors, the address to which requests for reprints should be sent, 
and, if the manuscript was presented at a meeting, the name of 
the organization, place, and date on which it was read. 

Style of Writing.—The style of writing should conform to accept- 
able English usage and syntax. Slang, medical jargon, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 

Informed Consent.—Manuscripts reporting the results of experi- 
mental investigations on human subjects must include a state- 
ment to the effect that informed consent was obtained after the 
nature of the procedure(s) had been fully explained. 

Abstract.—Provide an abstract (135-word maximum) of the arti- 
cle, including statements of the problem, method of study, results, 
and conclusions. The abstract replaces the summary. 

References.—List references in consecutive numerical order (not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
should not be listed as references. References to journal articles 
should include (1) author(s), (2) title, (3) journal name (as abbre- 
viated in Index Medicus), (4) volume number, (5) inclusive page 
numbers, and (6) year, in that order. References to books should 
include (1) author(s), (2) chapter title (if any), (3) editor (if any), (4) 
title of book, (5) city of publication, (6) publisher, and (7) year. 
Volume and edition numbers, specific pages, and name of trans- 
lator should be included when appropriate. The author is respon- 
sible for the accuracy and completeness of the references and for 


their correct text citation. 
Metrication.—A]l measurements must be in metric units. English 


units may also be given parenthetically if the measurements were 
originally done in English units. 

Hllustrations.-Use only those illustrations that clarify and 
augment the text. Submit illustrations in duplieate, unmounted 
and untrimmed. Do not send original artwork. Send high-contrast 
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glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating "top" should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain should be 
provided when pertinent. Illustrations should preferably be in a 
proportion of 12.5 x 18 em (5 x 7 inches). 

An experienced medical illustrator should be employed when- 
ever possible for the preparation of zll artwork. Template 
lettering or preset type is preferred to kand-lettered labels. If 
halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board 
surface if the artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add signifieantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author's share is $275.00 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 

Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 

Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 

Acknowledgments.—I|lustrations from other publications must be 
acknowledged. Include the following when applicable: author(s), 
title of article, title of journal or book, volume number, page(s), 
month, and year. The publisher's permission to reprint should be 
submitted to the ARCHIVES after the manuscript has been formally 
accepted. 

Statistical Review.—Manuscripts containing statistical evalua- 
tions should include the name and affiliazion of the statistical 
reviewer. 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 22 x 28 cm (8% x 11-inch) paper. 
Do not use larger size paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. Each table must have 
a title. 

Correspondence and Brief Communications.—The editor will be 
pleased to receive letters that pertain to material published in the 
ARCHIVES and brief communications concerning other matters of 
interest to its readers. Such contributions should be 250 words or 
less, typewritten, double-spaced, and clearly marked "For Publica- 
tion." No more than two references are permitted and illustrations 
or tables are acceptable only when essential to the message. 

Letters to the Editor.-The editor will be pleased to receive 
correspondence of 250 words or less that pertains to material 
published in the ARCHIVES or to other matters of interest to its 
readers. Letters should be typewritten, double-spaced and clearly 
marked "For Publication.” No more thar two references are 
permitted, and illustrations are acceptable only when essential to 
the message. 

News and Announcements.—Brief notices may be submitted of 
meetings, seminars, or symposia that are of interest to the readers 
of the ARCHIVES. News items of appointments, promotions, and 
developments in the field of surgery and related disciplines are 
invited. 

Brief Clinical Notes.—The ARCHIVES welcomes the submission for 
review of Brief Clinical Notes. These are to consist of no more than 
400 words, two references, and one illustration. The Synopsis- 
Abstract should not exceed 80 words. 
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Available as: 





80 mg* per 2 mi, 
n 2-ml rubber-stoppered vials, in packages of 1 


mnd Traypaks™ (multivial cartons, Lilly) of 25 


60 mg* per 1.5 ml, 
n 1.5-ml Hyporets® (disposable syringes, Lilly) 





350 mg* per 2 ml, in 2-ml Hyporets 


Nebcin, Pediatric, Injection, 20 mg* per 2 ml, 
alin single 2-ml rubber-stoppered vials 


-quivalent to tobramycin. 
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Summary of Prescribing Information 


WARNINGS 
Patients treated with Nebcin should be under close clinical observation, 
because tobramycin and other aminoglycoside antibiotics have an inherent 
potential for causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impairment 
may develop if patients have preexisting renal damage and if Nebcin is admin- 
istered for longer periods or in higher doses than those recommended. 

Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function 
should be closely monitored in patients with known or suspected renal 
impairment and also in those whose renal function is initially normal but who 
develop signs of renal dysfunction during therapy. Such impairment may be 
characterized by cylindruria, oliguria, proteinuria, or evidence of nitrogen 
retention (increasing BUN, NPN, or creatinine). Evidence of impairment in 
renal, vestibular, or auditory function requires discontinuation of the drug 
or dosage adjustment. 

Nebcin should be used with caution in premature and neonatal infants 
because of their renal immaturity and the resulting prolongation of serum 
half-life of the drug. 

In the case of overdosage or toxic reactions, peritoneal dialysis or hemo- 
dialysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and prolonged 
concentrations above 12 mcg/ml should be avoided. Urine should be 
examined for increased excretion of protein, cells, and casts. 

Concurrent and sequential use of other neurotoxic and/or nephrotoxic 
antibiotics, particularly streptomycin, neomycin, kanamycin, gentamicin, 
cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
mycin, should be avoided. 

Nebcin should not be given concurrently with potent diuretics. Some 
diuretics themselves cause ototoxicity, and intravenously administered 
diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
tions in serum and tissue. 

Usage in Pregnancy — Safety of this product for use during pregnancy has 
not been established. 


Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
group, is derived from the actinomycete Streptomyces tenebrarius. Nebcin Injection is 
a clear and colorless sterile aqueous solution for parenteral administration. It is stable 
and requires no refrigeration. 

Indications and Usage: Nebcin is indicated for the treatment of serious infections 
caused by susceptible strains of the following microorganisms: Pseudomonas 
aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole-negative), 
Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter sp., and staphylococci, 
including Staphylococcus aureus (coagulase-positive and coagulase negative). 

Nebcin is indicated in the treatment of septicemia; central-nervous-system 
infections, including meningitis; neonatal sepsis; serious lower respiratory infections; 
gastrointestinal infections, including peritonitis; and serious skin, bone, and soft-tissue 
infections, including burns, caused by the susceptible organisms listed above. Clinical 
studies have shown Nebcin also to be effective in serious complicated and recurrent 
urinary tract infections due to these organisms. Aminoglycosides, including Nebcin, 
are not indicated in uncomplicated initial episodes of urinary tract infections unless 


the causative organisms are not susceptible to antibiotics having less potential toxicity. 


Nebcin may be considered in serious staphylococcal infections when penicillin or 
other potentially less toxic drugs are contrairidicated and when bacterial susceptibility 
testing and clinical judgment indicate its use. 

Bacterial cultures should be obtained prior to and during treatment to isolate and 
identify etiologic organisms and to test their susceptibility to tobramycin. If suscepti- 
bility tests show that the causative organisms are resistant to tobramycin, other 
appropriate therapy should be instituted. In patients in whom gram-negative 
septicemia, neonatal sepsis, or meningitis is suspected, including those in whom 
concurrent therapy with a penicillin or cephalosporin and an aminoglycoside may be 
indicated, treatment with Nebcin may be initiated before the results of susceptibility 
studies are obtained. The decision to continue therapy with Nebcin should be based on 
the results of susceptibility studies, the severity of the infection, and the important 
additional concepts discussed in the WARNINGS box above. 

Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
to its use. 

Warnings: See WARNINGS box above. 

Precautions: Specimens should be collected during therapy for examination, as 
recommended in the WARNINGS box. 

Neuromuscular blockade and respiratory paralysis have been reported in cats 
receiving very high doses of tobramycin (40 mg/kg). The possibility that prolonged or 


` secondary apnea may occur should be considered if tobramycin is administered to 


anesthetized patients who are also receiving neuromuscular blocking agents, such as 
succinylcholine or tubocurarine. 

Cross-allergenicity among aminoglycosides has been demonstrated. 

If overgrowth of nonsusceptible organisms occurs, appropriate therapy should 
be initiated. 
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BUN, NPN, and serum creatinine and by oliguria, cylindruria, and increased protein- 
uria, have been reported, especially in patients with a history of renal impairment who 
are treated for longer periods or with higher doses than those recommended. 

Neurotoxicity — Adverse effects on both the vestibular and auditory branches of the 
eighth nerve have been noted, especially in patients receiving high doses or prolonged 
therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the ears, and 
hearing loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function 
who do not receive Nebcin in higher doses or for longer periods of time than those 
recommended. 

Other reported adverse reactions possibly related to Nebcin include increased serum 
transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, granulocytopenia, 
and thrombocytopenia; and fever, rash, itching, urticaria, nausea, vomiting, headache, 
and lethargy. 

Suggested Dosage Guides —I.M./1.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal function) — 

3 mg/kg/day administered in three equa! doses every eight hours. In life-threatening 

situations, the dosage may be increased up to 5 mg/kg/day administered in three or 

four equal doses. This dosage should be reduced to 3 mg/kg/day as soon as clinically 
indicated. (Refer to Table 1 for dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function) — 
Up to 4 mg/kg/day may be given in two equal doses every 12 hours. 

Dosage guidelines for adult or pediatric patients with reduced renal function — 

After a loading dose of 1 mg/kg, subsequent dosage must be adjusted either with 

reduced doses at eight-hour intervals or with normal doses at prolonged intervals. 

To determine the reduced dose at eight-hour intervals, see the convenient nomogram 

in the package literature* To calculate normal dosage at prolonged intervals (if the 

creatinine clearance rate is not available and the patient's condition is stable), the 
following formula may be used: 
1 mg/kg q(6»x serum creatinine) h 

Neither regimen should be used when dialysis is being performed. 

I.V. Administration — The usual volume of diluent for adults is 50 to 100 ml. For 
children, the volume of diluent should be proportionately less than for adults. The 

diluted solution usually should be infused over a period of 20 to 60 minutes. 


*An alternate rough guide for determining reduced dosage at eight-hour intervals (for patients 
whose steady-state serum creatinine values are known) is to divide the normally recommended dose by 
the patient's serum creatinine. 


Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 


Maximum Dose for Life- 
Threatening Infections 
(Reduce as soon as possible) 
1.66 mg/kg q 8h 
(Total, 5 mg/kg/day) 


Usual Dose for 
Serious Infections 
For Patient 
Weighing 
kg Ib 


1mg/kgq8h 
(Total, 3 mg/kg/day) 





*Applicable to al! product forms except Nebcin, Pediatric, Injection (see How Supplied) 


How Supplied: Ampoules (Vials) Nebcin* (tobramycin sulfate, Lilly), Injection, 80 mg 
(equivalent to tobramycin) per 2 ml, 2 ml, rubber-stoppered, in packages of 1 and 
Traypaks'" (multivial cartons, Lilly) of 25. 

Ampoules (Vials) Nebcin, Pediatric, Injection, 20 mg (equivalent to PIER tin e per 
2 ml, 2 ml, rubber-stoppered, in packages of 1. 

Hyporets* (disposable syringes, Lilly) Nebcin, Injection, 60 mg (equivalent to 
tobramycin) per 1.5 ml, 1.5 ml, and 80 mg (equivalent to tobramycin) per 2 ml, 2 ml, 
in packages of 24. 

Each ml also contains 5 mg phenol as a preservative, 3.2 mg sodium bisulfite, 0.1 mg 
edetate disodium, and water for injection, q.s. Sulfuric acid and/or sodium hydroxide 
may have been added to adjust the pH. [030476c] 


Additional information available to the profession 
on request from Eli Lilly and Company, 


Indianapolis, Indiana 46206. 


600523 


Eli Lilly Industries, Inc. 
Carolina, Puerto Rico 00630 
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Editorial 





Looking Backward for 


Profit and Pleasure 


ìor a disquieting eonfrontation with reality, ask the - 


medical student or resident to identify Galen, Pare, 
Jenner, Lister, Halsted, or Osler. It is astonishing how few 
traces the giants have left on the cerebral cortices of the 
young. This unfortunate situation is not only testimony to 
the truth of sic transit gloria mundi but is evidence of the 
neglect of medical history by institutions entrusted with 
_ the education of physicians. 


Addressing the question, "Of what use is medical histo- | 


ry?" King' has cited what many would consider its para- 
mount benefit: | 
... the study of history enormously enlarges the experience of the 


individual, allowing him to transcend his personal limitations and 
to encompass the experience of those who have lived before and 


who have left appropriate records. For the student of history, the 


limitations of space and time disappear... 
History, in short, gives perspective to performance. It 
helps the physician to distinguish between major and 
minor happenings, between events and pseudoevents. The 
long view fosters humility in ourselves and forces it on 
others because it shows the true Lilliputian proportions of 
the self-acelaimed heroes of the moment, those hucksters 
whose medical contributions are transient and trivial. 
. The field of medica! history need not be the preserve of 
only doctors in their dotage. Those who are younger will 


find enlightenment and encouragement from knowing 


that many important discoveries were made by the young- 
er-than-35-years-of-age generation. Admittedly, some 


might become depressed because Vesalius, for example, 
"made it" by 29 years of age, whereas they are still in the 
throes of residency. But the past will also give them solace 
and hope through its chronicles of the feats of the late 
achievers like William Harvey and Walter Reed. 

In this utilitarian age, when the arts, including history, 
are considered more a luxury than a necessity, familiarity 
with previous observations does have pragmatic value. The 
usual "review of literature" is a historical survey and, if 
done before the research begins, should avoid unrewarding 
duplication and might suggest a new and productive 


direction. 


Periodic immersion in the history of medicine is also 
proven prophylaxis against boredom. Like music and art, 
medical history leavens life. It counteracts the erosive 
process of the marketplace. If medical schools and residen- 
cy programs emphasized the history of our profession, the 
response to "Who were the Hunter brothers?" would no 
longer be "a rock group." 

ROBERT M. GoLDwYN, MD 
Department of Surgery | 
Harvard University School 

of Medicine i 

Boston, MA 02146 3 
i 
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Original Articles 


Wound Contraction 


and Fibrocontractive Disorders 


Stephan Ariyan, MD; Rosa Enriquez, MD; Thomas J. Krizek, MD 


* A most important contribution to the understanding of 
wound healing has been the identification of the myofibroblast. 
These cells contract like smooth muscle cells and have been 
identified in a variety of chronic and open wounds. The myofibro- 
blasts have been reported as the causative factor resulting in the 
wound contraction. This report demonstrates the presence of the 
myofibroblasts in breast capsule contraction, as well as in 
Peyronie's disease. The presence of the myofibroblast in Peyron- 
ie'S disease and Dupuytren's contracture suggests that the 
myofibroblast may be the causal factor behind the association of 
these two disorders. 

The evidence suggests that a spectrum of fibrocontractive 
disorders exists that has the myofibroblast as the common 
denominator. Some evidence is presented that permits the 
speculation that the myofibroblast may be a transformation of the 
local fibroblast to a smooth muscle cell in response to forces 
applied to the tissue. 

(Arch Surg 113:1034-1046, 1978) 


he process of wound repair develops through the 

following three phases: the first phase is inflamma- 
tion or "lag phase," whereby blood products and leukocytes 
appear in the wound; the second phase is the proliferation 
of fibroblasts and deposition of collagen, with an increase 
in tensile strength; and the third and final phase of 
maturation is manifest by continued increase in the tensile 
strength and contraction of the wound. 


Accepted for publication June 8, 1978. 

From the Section of Plastic and Reconstructive Surgery (Drs Ariyan and 
Krizek), and the Department of Pathology (Dr Enriquez), Yale University 
School of Medicine, New Haven, Conn. 

Reprint requests to Department of Surgery, Yale University School of 
Medicine, New Haven, CT 06510 (Dr Ariyan). 
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In attempting to explain why wounds heal by contrac- 
tion and not contracture, we offer the explanation that 
closed linear wounds normally heal from side to side (skin 
edges) and contract from end to end. We continue by 
stating that if this normal process of contraction occurs 
across skin tension lines or across joints, that it leads to the 
pathologic consequence of contracture. However, this 
requires an explanation of the mechanism by which wound 
contraction occurs. 

If a wound is made by the removal of a piece of © 
full-thickness skin, this wound begins to contract and 
usually continues to do so until it is closed. One might 
expect that the establishment of the epithelial integrity is 
the stimulus to stop it. However, the application of a skin 
graft on a contracting bed of granulation tissue does not 
stop this contracting process once the movement of the 
edges has begun (Fig 1). To prevent it, the entire granu- 
lating bed must be excised. There is a dynamic force in the 
granulation tissue pulling the edges together. If a square 
of granulation tissue is incised in the center of a healing 
wound and then separated from the rest of the wound, the 
central circumcised area will continue to contract centrally, 
whereas the peripheral granulating wound edge will 
retract peripherally.' This implies that the granulation 
tissue is under tension between the two edges. 


MYOFIBROBLASTS 


In a series of investigations, Gabbiani and Majno 
offered morphologic, histochemical, and functional evi- 
dence of living cells (which they called "modified fibro- 
blasts") as the force behind the contracting edges. If a 
fibroblast from normal connective tissue is examined by 
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Fig 1.—Area of full thickness skin loss that has begun to contract (left) continues to do 


so in spite of complete take of split thickness skin graft (right). 





Fig 2.—Electron micrograph of normal fibroblast. Nucleus is smooth and oval, little cytoplasm, abundant 
rough endoplasmic reticulum (RER) from normal breast tissue (original magnification x 18,900). 


electron microscopy, the cell can be seen to have a smooth 
nucleus; either round, ovoid, or elongated (Fig 2). There are 
long filopodic extensions of cytoplasm and abundant vesi- 
cles of rough endoplasmic reticulum. Smooth muscle cells, 
on the other hand, have prominent nuclei with numerous 
invaginations, appearing as though they were folded or 
contracted (Fig 3). They have more cytoplasm and intracy- 
toplasmic filaments aligned in parallel array, but no rough 
endoplasmic reticulum. However, within the contracting 
granulation tissue, these investigators found modified 
fibroblasts that had the characteristics of both cell types.’ 
These “myofibroblasts” had the rough endoplasmic reticu- 
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lum as seen in the fibroblasts, but they also had the greatly 
invaginated nuclear membranes and array of cytoplasmic 
filaments as seen in the smooth muscle cells (Fig 4). 
Actomyosin extracted from contracting granulation 
tissue yielded values per weight equal to values extracted 
from pregnant rat uterus.’ Furthermore, the adenosine 
triphosphatase (ATPase) activities were similar in both 
groups. As further evidence of smooth muscle characteris- 
tics, these myofibroblasts were shown to react against 
human antismooth muscle serum by immunofluorescent 
studies, whereas normal fibroblasts did not.’ Finally, strips 
of granulation tissue were shown to contract in vitro to a 
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Fig 3.—Electron micrograph of smooth muscle. Nucleus is prominent and appears 
folded with numerous invaginations. More cytoplasm, with dark areas of cytoplas- 
mic microfilaments (CMF) from bowel wall (original magnification x 10,800). 





Fig 4.—Electron micrograph of myofibroblast. Nucleus greatly convoluted and has invaginations, and 
cytoplasm has dense collections of microfilaments (CMF). However, like fibroblasts, it has polar collection of 
rough endoplasmic reticulum (RER): from Dupuytren's nodules (original magnification x 16,200). 
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Fig 5.—Severe breast capsular contracture after subcutaneous mastectomy (top left), and after 
removal of capsule and replacement of implants (top right). Tension on capsule pulls edges 
apart on incising (bottom left), but tissue is thin, soft, and pliable (bottom right). 
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Fig 6.—Breast capsules: same patient as in Fig 7. Numerous myofibroblasts (MFB) 
in breast capsule, with one normal fibroblast (NF) (original magnification 
x 18,900). Facing page, Higher magnification showing cell membrane separating 
MFB from NF (original magnification Xx 29,700). Note thicker more granular 
nuclear border of MFB. 
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Fig 7.—Top, Second patient with severely convoluted 
nucleus and numerous rough endoplasmic reticulum 
(RER) (original magnfication x 16,200). Bottom, Another 
invagination (arrow) cutting deep into nucleus (original 
magnification X 16,200). 


variety of substances that induce contraction of smooth 
muscles, and also shown to relax to antagonists.’ 

This work was further substantiated by the demonstra- 
tion that the topical application of an inhibitor of smooth 
muscle activity successfully prevented wound contraction, 
and that the degree of inhibition correlated with the 
concentration of the inhibitor. The protein content and 
metabolism were normal, and there was rapid resumption 
of normal wound contraction once the application of the 
inhibitor was stopped, both of which suggest that this 
smooth muscle antagonist was acting as a specific inhibitor 
of the contraction mechanism rather than as a nonspecific 
cytotoxic agent. 

The principle of contraction of granulation tissue in an 
open wound may be applied usefully in the treatment of 
some difficult contaminated wounds. This concept led to 
our proposal to treat hidradenitis of the groin by excision 
and open treatment to allow "closure" by secondary inten- 
tion? Even very large areas of full thickness excision 
contract and heal without contractures if they do not cross 
skin tension lines. However, contraction of tissues in 
inappropriate places may lead to deformities. Several 
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Fig 9.—Left, Implanted miniature silicone prostheses in pig with resultant capsular contrac- 
tures. Internal pressure is measured by manometer, with needle inserted into prosthesis. Right, 
As capsule contracted over a period of time (in weeks) internal pressures increased, resulting 
in palpable firmness. Peyronie's disease of penis with thickened plaque in tunica albuginea. 


contractive disorders have been investigated to demon- 
strate this phenomenon. Dupuytren’s contracture was the 
first disorder that was examined and found to contain the 
myofibroblast in the nodules of the contracted palmar 
fascia.™’ Since then, myofibroblasts have been identified in 
the scar nodules of stenosing tenosynovitis,” the transverse 
carpal ligament in the carpal tunnel syndrome,’ and in 
ischemic contracture of intrinsic muscles of the hand.” We, 
therefore, studied the deformities of capsular contractures 
after breast augmentation, as well as the penile plaques of 
Peyronie’s disease to determine if these also are results of 
contraction by myofibroblasts. 


BREAST CAPSULE CONTRACTURE 


One of the complications of breast implants for augmen- 
tation has been the contracture of the fibrous sheath that 
develops around the implants (Fig 5). On removal of the 
implants together with the enveloping sheath, the mass is 
found to be very firm. The incised capsule is seen to spread 
rapidly apart, and this capsule is found to be remarkably 
thin, soft, and pliable. 


Clinical Materials and Methods 


Segments of the implant capsules were taken from three 
patients with contractures and examined by electron microscopy. 
The segments of tissue were allowed to fix for two hours at 4 °C in 
cold buffered 2% glutaraldehyde postfixed in 1% osmium tetrox- 
ide, dehydrated, embedded in epoxy resin (Epon), and sectioned 
with a ultramicrotome. Sections were stained with uranyl acetate 
and lead citrate and studied with an electron microscope. The 
remaining tissue was fixed in 10% buffered formaldehyde solution 
and processed in an autotechnicon for examination with hematox- 
ylin and eosin. 


RESULTS 


Examination of the tissue under electron microscopy in 
all three patients demonstrated numerous characteristic 
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myofibroblasts with an occasional normal fibroblast within 
the field (Fig 6 through 8). Besides the convolutions and 
invaginations of the nuclear membranes, the myofibro- 
blasts have a thicker, more granular border in the nucleus. 
The capsules of all three patients demonstrated these 
myofibroblasts with rough endoplasmic reticulum and 
numerous invaginations of the nuclear membranes, some 
of which were so deep that an occasional cut gave the false 
appearance of dividing the nucleus in half (Fig 7). 


Experimental Model 


In a previous study, these contracted capsules were reproduced 
by subcutaneous implants of six silicone testicular prostheses in 
each of two young adult Hampshire-Yorkshire pigs. At various 
intervals after implantation, the pressure within the lumen of 
each of the 12 implants was recorded by a needle attached to a 
saline manometer (Fig 9, left) and compared to subjective evalua- 
tions of “firmness.” It was found that as each capsule contracted 
over a period of weeks, the surface area decreased while the 
volume of the implant was fixed, resulting in an increase in 
internal pressure." This was reflected by the resultant firmness 
that increased over time (Fig 9, right). 


PEYRONIE’S DISEASE 


This disorder is a result of a plaque in the tunica 
albuginea, usually on the dorsum of the penis, resulting in 
a curvature of the erect penis. Although a concomitant 
occurrence has been noted between Peyronie’s disease and 
Dupuytren's contracture,'^^? there has been no evidence to 
suggest a pathophysiologic relationship between the two 
disorders. Since the myofibroblast has been identified as 
the causal factor in the contracture of Dupuytren’s 
disease, ® we decided to examine the plaques of the 
patients with Peyronie’s disease. 


MATERIALS AND METHODS 


Two consecutive patients who were being treated for Peyronie’s 
disease were studied. At the time of surgery, a segment from the 
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Fig 10.—Electron micrograph of thickened plaque in patient with Peyronie’s 
disease with typical myofibroblasts (original magnification x 21,600). 


removed plaque was fixed in glutaraldehyde and studied by 
electron microscopy. A segment of adjacent soft, “normal” tunica 
albuginea was also taken as a control, fixed in glutaraldehyde, and 
examined by electron microscopy. 


RESULTS 


Examination of the plaques readily demonstrated the 
myofibroblasts in both patients (Fig 10 and 11). These 
myofibroblasts had the numerous invaginations of the 
nucleus, the rough endoplasmic reticulum, and the cyto- 
plasmic myofilaments, and were indistinguishable from 
myofibroblasts from other fibrocontractive disorders. As 
anticipated, however, the adjacent normal tunica albugin- 
ea showed only the presence of normal fibroblasts, with 


smooth nuclear membranes and absence of myofilaments | 


(Fig 12). We believe this is the first report identifying 
myofibroblasts in the plaques of Peyronie's disease, furth- 


Arch Surg—Vol 113, Sept 1978 


er associating this disease with Dupuytren's contracture as 
a common connective tissue disorder. 


COMMENT 


Trauma cannot be implicated as a satisfactory explana- 
tion for the deformities in Dupuytren's contracture or 
Peyronie's disease. The one common denominator in all the 
conditions noted in this paper is the myofibroblast. 
Although we do not as yet have an explanation for the 
appearance of the myofibroblasts in these diseased tissues, 
the deformities of these tissues seem to be a result of 
contraction of the myofibroblasts. The question that 
remains unanswered is whether the  myofibroblast 
migrates into the area or if the myofibroblast is a modified 
transformation of a fibroblast to a smooth muscle cell. 

An interesting study undertaken by Carey” in 1921, 
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Fig 11.—Electron micrograph of adjacent normal tunica albuginea of patient in Fig 10 
showing normal fibroblasts with scanty cytoplasm (original magnification 
x 21,600). 
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Fig 12.—Electron micrograph of plaque showing myofibroblasts in another patient (original magnification x 21,600). 
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permits speculation on the possibility of the latter. In his 
study, Carey investigated the possibility of converting 
smooth muscle to cross-striated muscle in response to 
stresses applied to the tissues. He placed suprapubic tubes 
into the bladders of 4-week-old German shepherd puppies 
and gradually inereased the volumes of solution pumped 
through the bladder during varying periods of time over 
several weeks. 

Initially, the urethral passage of urine was of the nature 
of chronic, short, rapidly recurring contractions: one spasm 
occurred every two minutes, each consisting of ten short 
contractions. As time went on, the chronic nature of the 
bladder contraction changed, and a greater volume of fluid 
was passed with complete urethral relaxation occurring 
with each individual contraction of the bladder; at the end 
of four weeks, the bladder contracted 70 to 100 times a 
minute. Carey made an analogy of the resemblance of the 
full contractions of the bladder to that of the heart, and the 
coordination of urethral relaxation and closure to that of 
the cardiac valves. Histologic sections of the bladder taken 
at the initial operation demonstrated the typical smooth 
muscle; at eight weeks, the section of the bladder muscle 
showed cross-striated muscle similar to cardiac muscle. The 
growing bladder responded to work increased to 200 times 
that which it was normally accustomed to (comparable to 
that found in the heart) by transforming the smooth 
muscle cells into cardiac muscle. 

There is certainly evidence that the fibroblast and 
smooth muscle cells are related. Ross and Klebanoff'' 
have shown that smooth muscle cells can produce collagen 
and elastin in a tissue culture environment. We may 
speculate then, that the myofibroblasts might be a trans- 
formation from fibroblasts to smooth muscle cells in 
response to the forces of stress on the granulation tissue by 
the retracting wound margin. 

Therefore, we may say that Dupuytren's contracture, 
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Peyronie's disease, breast capsular contracture and certain 
other connective tissue disorders are all related in the 
spectrum of fibrocontractive disorders. In the future, 
controlling the fibroblast may become as important to the 
surgeon as controlling infection is today. 
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Frequency of Bowel Movements 


After Colectomy 


With Ileorectal Anastomosis 


Leslie W. Ottinger, MD 


è Stool frequency was studied in 43 patients several years 
after they had undergone ileorectal anastomosis. Seven (16%) of 
the patients had high and potentially disabling frequency. The 
level of anastomosis above the anus, patient age, and length of 
ileum resected were not shown to be important factors. Resec- 
tion in patients with neoplastic disease was generally better 
tolerated than in those with diverticulosis. From this study, it 
seems that potentially disabling stool frequency will be an 
inevitable consequence in about one sixth of the patients having 


. the operation. 


(Arch Surg 113:1048-1049, 1978) 


E very general surgeon encounters patients for whom an 

emergency or an elective colectomy with anastomosis 
of the ileum to the intraabdominal rectum would be the 
operation of choice. Nonetheless, the possibility of ensuing 
uncontrollable and disabling stool frequency may suggest a 
less extensive if less efficacious operation. Situations in 
which this problem is encountered are in the treatment of 
multiple polypoid lesions or carcinomas, combined cecal 
and left colonic lesions of various types, extensive divertic- 
ulosis with massive bleeding when the specific site of 
origin is unknown, and extensive ischemic injuries to the 
colon. This study assesses the actual incidence of the 
complication of high frequency of stools after ileorectal 
anastomosis. 


MATERIAL 


The results of colectomy with primary ileorectal anastomosis in 
43 patients followed from one to 17 years were analyzed with 
specific attention to the problem of stool frequency and its control. 
Follow-up was accomplished by reviewing hospital and outpatient 
records, and supplemental information was obtained from corres- 
pondence with the patients and their physicians. 

The patients were assigned to one of three groups on the basis 
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of stool frequency. Those with “low frequency” had no more than 
two stools daily and required no or only occasional medication to 
achieve this control. Those with “medium frequency” had three to 
six stools daily. Those with “high frequency” had more than six 
stools daily despite medication and dietary programs. 


RESULTS 


The pattern of bowel movements had usually become 
established within six months of the operation. Thereafter, 
it changed little, although many patients did report short 
episodes of increased frequency. Nineteen patients (44%) 
were in the low-frequency group, 17 (40%) in the medium- 


- frequency group, and seven (16%) in the high-frequency 


group. Most patients noted that whatever the frequency, 
the stools were watery, but a few had solid stools and even 
complained of constipation. Interestingly, many did not 
feel that frequent or loose stools were undesirable or 
abnormal. One patient even reported resorting to drinking 
prune juice when he had fewer than 12 stools daily. Only 
two elderly patients reported incontinence; however, it was 
minimal and was not considered by them. to be a prob- 
lem. 

Anastomoses were performed to the intra-abdominal 
distal colon between the low sigmoid and the peritoneal 
reflection to the rectum. Each was between 15 and 25 em 
from the anus. The specific level of the anastomosis within 


this segment did not affect the frequency of stools. The 


effect on frequency of patient age and length of ileum 
resected is given in Table 1. The average age was compar- 
able in all three groups, and all three included patients in 


‘the third and seventh decades of life. The average length of 


resected ileum, determined from the fixed specimen and 
measured by the pathologist, was about the same for all 
frequency groups. However, one patient who had had a 
previous extensive ileal resection was in the high-frequen- 
ey group, and another patient, already in the high- 
frequency group, reported an increase in stool frequency 
after a subsequent jejunal resection for volvulus. The 
diagnosis did not seem to be an important factor (Table 2), 
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although patients whose resection was performed for 
neoplastic conditions fared somewhat better than those 
whose diagnosis was diverticulosis. No patients with ulcer- 
ative colitis had ileal involvement or more than minimal 
involvement of the rectum. Patients with Crohn’s disease 
were excluded from the series. 

Early high frequency of stools, defined as more than six 
stools daily at the time of discharge from the hospital, is 
measured against frequency six months later in Table 3. 
Generally but not always, early high frequency was asso- 
ciated with late increased stool frequency. 

Though deodorized tincture of opium was usually the 
initial drug prescribed, most patients eventually came to 
use a mixture of atropine sulfate and diphenoxylate 
hydrochloride (Lomotil), more for its convenience than its 
efficacy. Dietary restrictions seemed to have little practi- 
cal value in control of the problem. 


COMMENT 


Three factors presumed to be responsible for altered 
bowel patterns after ileorectal anastomosis are absence of 
the ileocecal valve, loss of the absorptive capacity of the 
resected colon, and a decrease in colon storage capacity. 
Gazet' has provided an extensive discussion of function of 
the ileocecal valve in which he correlates postoperative 
looseness and frequency of stools to the removal of the 
valve during right colectomy with ileotransverse colon 
anastomosis as well as with more extensive colon resec- 
tions. He suggests that the mechanism may be the associa- 
tion of the removal of the valve or sphincter with a 
decrease in intestina! transit time and with the loss of a 
barrier to bacterial contamination of the ileum. Lillehei 
and Wangensteen’ have suggested that preservation of the 
valve and tip of the cecum with anastomosis to the rectum 
or iliac colon will tend to prevent diarrhea, an observation 
that is somewhat supported by limited experience in our 
hospital. Loss of the ileocecal valve, then, must be judged as 
one factor contributing to stool frequency in the patients 
surveyed in this report. 

Loss of the colon's absorptive and storage capacities 
seem self-evident as factors in changed bowel patterns 
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Table 1 —Stool Frequency and Related Factors 


Table 3.—Relationship of Early to 
Late Postoperative Stool Frequency 


Frequency Six Months 
Postoperatively (96) 


Early High 
Frequency 


No. of 
oa Frequency 


6 (30) 
13 (57) 


With Low With Medium With High 


Frequency Frequency 
8 (40) 6 (30) 
9 (39) 1( 4) 





after ileorectal anastomosis. A degree of compensation for 
loss of the absorptive function can be realized by an 
increase in the absorptive capacity of the distal small 
bowel. This phenomenon has been observed in the months 
after ileostomy.” An increase in ileal absorption may have 
a role in the reduction of frequency during the early 
months after colectomy and ileorectal anastomosis, as 
noted by many of the patients described herein. 

The observations reported in this article with respect to 
the incidence of excessive stool frequency are in general 
accord with those of Lillehei and Wangensteen? who 
concluded that most patients who undergo colectomy for 
neoplastic disease will have no substantial diarrhea. They 


are also in agreement with those of Newton and Baker.’ — 


These authors reported bowel function in large groups of 
patients who had ileorectal anastomosis for ulcerative 
colitis and multiple familial polyposis. The patients in 
these groups knew that the alternative to an ileorectal 
anastomosis was a permanent ileostomy, but this did not 
seem to favorably influence the reported severity of diar- 
rhea. 

Judging from the data presented here, slightly more 
than half the patients having colectomy and ileorectal 
anastomosis will have more than two stools daily and about 
one sixth will have more than six. For these patients, high 
frequency will be a potentially disabling result of the 
operation. The specific factors that led to high stool 
frequency could not be determined from this study. The 
high stool frequency observed in 16% of the patients is thus 
an important consideration in the decision to perform a 
colectomy when a more limited resection is also feasible. In 
most instances, the advantages of the more radical proce- 
dure will probably justify the risk, but knowledge of the 
expected incidence of high stool frequency, just as of other 
factors of morbidity and mortality, is important in 
selecting the procedure and preparing the patient for its 
consequences. 
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Management of Familial Breast Cancer 


I. Biostatistical-Genetie Aspects and Their Limitations 
as Derived From a Familial Breast Cancer Resource 


Henry T. Lynch, MD; Randall E. Harris, PhD; Claude H. Organ, Jr, MD; Jane F. Lynch, RN 


e Practical guidelines are given to promote decision-making 
logic by the physician in managing patients seeking consultation 
- (consultands) because they may be at high familial risk for 
breast cancer and associated malignant neoplasms. The proto- 
col is designed to aid in the assessment of patients who may 
become candidates for intensified cancer surveillance and/or 
prophylactic surgery. 

A resource comprised of 90 extended breast cancer-prone 
pedigrees provides the basis for these specific recommenda- 
tions. The resource shows marked tumor heterogeneity among 
pedigrees, an approximate 50% incidence of breast cancer and 
associated malignancies among offspring of affected parents, 
and threefold higher risk for development of mammary carcino- 
ma in the opposite breast of familial patients with unilateral 
disease than in sporadic patients. In utilizing this protocol, it is 
crucial that family history be highly accurate from the standpoint 
of genealogic relationships and pathologic tumor verification so 
that management recommendations may reflect sound risk- 
factor assessment. Interpretation of familial risk factors should 
ideally be made by an informed medical-geneticist. All members 
of the medical team should then be appraised of familial risk and 
collectively engage in decision making with the consultand. We 
believe that this approach can foster more effective control of 
familial breast cancer. 

(Arch Surg 113:1053-1058, 1978) 
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bout one in every 15 women born in the United States 
will develop breast cancer, and of these, 25% to 50% 
will have axillary lymph node metastases at the time of 
diagnosis.' There were 89,000 newly diagnosed cases of 
breast cancer and 33,000 deaths from this disease in the 
United States during 1975.* On the basis of estimates from 
consecutive series of breast cancer probands, approximate- 
ly 15% to 20% will manifest the familial variety (as 
operationally defined by at least one other first-degree 
relative with verified breast cancer).*^ It should be noted 
that this definition of familiality is a stringent one, in that 
it fails to include pedigrees with positive breast cancer 
history in the paternal lineages. Consequently, a most 
conservative estimate is that more than 13,000 of the newly 
diagnosed cases and approximately 5,000 of the deaths 
from breast cancer in 1975 were due to the familial variety 
of this disease. 

There has been virtually no significant improvement in 
the survival of patients with breast cancer during the past 
three decades. ^** However, the prognosis from this 
disease should improve with early diagnosis, contributed to 
in part by a greater frequency of self-examination of the 
breast and more definitive early diagnostic screening. The 
publie health magnitude of the breast cancer problem 
compels innovative approaches to the management of this 
life-threatening disease. 

The family history when coupled with histologic verifica- 
tion of cancer would enable the determination of patients 
who are at high risk for carcinoma of the breast, and 
possibly other associated malignant neoplasms. However, 
those patients with familial breast cancer who may become 
candidates for intensified surveillance and/or selective- 
elective prophylactic surgery must undergo rigorous 
appraisal of cancer risk status. This should include a 
detailed investigation of the family with a painstaking 
search for histologic evidence of cancer of all anatomic 
sites. 
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Table 1.—Heterogeneity in Familial Breast Cancer 





Relative Predominant Tumors and Their 
Frequency Relative Frequency, 9; 
No. of Pedigrees Among 
Type of Pedigree Ascertained* All Pedigrees, % t Sex Limitation Anatomic Site F M 
Breast/ ovary cancer association 17 19 F Breast 65 
Ovary 35 
Breast cancer with other malignancies 70 78 Reduced penetrance Breast Bee: 
inm Genital tract 18 16 
GI tract 17 . 34 
Breast/ GI tract 21 23 Urinary tract 5 8 
Breast/ corpus uterine 15 17 Lymphoproliferative organs 6 19 
Breast site-specific 12 13 Respiratory tract 2. 28 
Breast/ prostate 8 9 
Breast/ lung 8 9 
Breast/lymphoproliferative 6 7 
SBLA syndrome 2 2 None Breast B3 11 
Sarcoma 17 - 43 
Brain tumor Er 19 
Leukemia 11 5 
Adrenal cortical carcinoma 4 5 
Other (primarily respiratory 
organs) 27 
Klinefelter's syndrome 1 «1 


* Ascertainment through histologically verified breast cancer in two first-degree female relatives. 
t Two breast cancer probands excluded in correction for ascertainment bias; frequencies for the SBLA syndrome" are based on eight pedigrees, 


including the two from our breast cancer resource. 


14 
t Lifetime risk = 1 — II 
i—1 


ith five-year interval of life; i = 1, ... 15, andy., = the average person-years at risk for an individual living beyond age 70 years. 





Span of 
Postoperative Time, yr 


Cancer of the 
Contralateral Breast 






t 


Table 2.—Postoperative Risk Among Familial Breast Cancer Patients Diagnosed Premenopausally 
Cumulative Cancer Risk, *9; 





Cumulative 
Mortality, 96 


Primary Cancer? 
of Other Sites 





(1—/ yj) (1 — *:5/yi5) Vis where x, and y, are the number of carcinomas and cumulative person-years at risk for the cohort ii 







* Postoperative risk for years Othrought=1— |I (1—*X;/ yi) where X, and y are the number of carcinomes and person-years at risk at the end of the i'^ 
i=1 


postoperative year of life. 


Including ovary, gastrointestinal tract, genitou rinary tract, respiratory tract, and lymphoproliferative organs. 


The purpose of this report is to provide practical guide- 
lines for the risk-factor assessment, counseling, surveil- 
lance, and surgical management of individuals who seek 
consultation (consultands) because they may be at high 
familial risk for breast cancer and associated malignant 
neoplasms. Pertinent biostatistical-genetic features of 90 
breast cancer-prone pedigrees form the basis for our 
recommendations. 


SUBJECTS AND METHODS 


Lynch et al’ began the compilation of a familial breast cancer 
resource approximately 15 years ago. The resource now contains 90 
extended pedigrees, each of which was ascertained through a 
selection criteria of histologically verified breast cancer in a 
minimum of two first-degree relatives. The two index cases of 
each pedigree are designated as “probands.” A high degree of 
genealogic and tumor verification has been obtained through the 
evaluation of primary medical documents from physicians, hospi- 
tals, and pathology laboratories.* 
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In the construction and evaluation of the resource, it has become 
increasingly clear that certain families show a predominance of 
one or more distinct histologic varieties of cancer in association 
with breast cancer. The pedigrees have therefore been categorized 
by their predominant tumor associations and the relative frequen- 
cies calculated. Within each category, descriptive statistics for the 
age at onset distributions, relative frequencies of the tumor 
spectrum, and the lifetime risk for predominant tumors among 
progeny of affected parents were estimated. Risk estimates were 
derived by standard life-table methodology utilizing the age at 
first cancer onset as the point of truncation in the life table. The 
formula used to estimate the lifetime cancer risk (footnote to 
Table 1) takes into account the number of individuals manifesting 
cancer, their age at first diagnosis, and the person-years at cancer 
risk for all members of the cohort. All probands (index cases that 
formed the basis for ascertainment of the pedigrees) were 
excluded in these calculations as a partial correction for ascertain- 
ment bias. 

Clinical life tables were used to assess the risk for cancer of the 
contralateral breast and/or other anatomie sites following the 
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Age at Lifetime Risk 
CancerOnsetyr for Predominant Tumors Postulated 
Among Progeny of Genetic Mode 
Mean Range Affected Parents, +% of Transmission 
50 25-80 49 Sex-limited, X-linked, 
and/ or autosomal 
dominant 
F Vertical transmission 
53 8-90 48 through multiple 
generations 
M 
54 23-90 42 
26 1-70 47 Autosomal dominant 


initial occurrence of breast cancer. Postoperative risk was esti- 
mated utilizing methods described previously.’ 


RESULTS 
Tumor Heterogeneity 


Table 1 delineates the extent of tumor heterogeneity in 
familial breast cancer. There is a firm association between 
carcinoma of the breast and ovary in 17 (19%) of the 
pedigrees ascertained. The excess predisposition to cancer 
in these 17 pedigrees appears to be limited to breast and 
ovarian tissue in females, with breast cancer occurring 
roughly twice as frequently as ovarian cancer. The lifetime 
risk for breast and ovarian carcinoma among female 
progeny (exclusive of probands) of affected mothers was 
49%, suggestive of a simply inherited predisposition to 
these tumors. However, the transmission rates through 
males make it difficult to discriminate between X-linked 
and autosomal dominant inheritance.’ 

Breast cancer in association with an array of other 
malignant neoplasms constitutes a large proportion (78%) 
of the total resource. This clearly illustrates the marked 
tumor heterogeneity among relatives of familial breast 
cancer patients. There is probably no uniform mode of 
genetic transmission in the pedigrees of this heterogene- 
ous group. However, the majority of these pedigrees do 
show vertical transmission of predisposition to familial 
breast cancer and the related malignant neoplasms 
through multiple generations. The estimated lifetime risk 
for breast cancer and other predominant malignant tumors 
among progeny of affected parents is 48% in females and 
42% in males. 

Table 1 shows a tentative subclassification of the 70 
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pedigrees of the heterogeneous category into six types 
based on the tumors occurring in first- and second-degree 
relatives of the breast cancer probands. In 36 of these 
pedigrees (40% of all pedigrees), adenocarcinomas of the 
gastrointestinal tract and/or the corpus uteri occurred 
among one or more relatives of probands, and in five of 
these, both types of tumors occurred. A second tumor 
association is breast cancer in females and prostate cancer 
among male relatives. This combination occurred in eight 
pedigrees (9% of all pedigrees); in addition, gastrointesti- 
nal tract cancer occurring in eight pedigrees (9% of all 
pedigrees) involved breast cancer in females and lung 
cancer in males. Notably, only 12 pedigrees (13% of all 
pedigrees) showed cancer limited to the female breast. 

A bizarre tumor association is the familial complex of 
breast cancer with sarcoma, brain tumors, leukemia, laryn- 
geal cancer, and adrenal cortical carcinoma, which we have 
designated by the acronym SBLA syndrome." Two pedi- 
grees (2%) ascertained through our selection criteria clear- 
ly manifest this syndrome. These pedigrees and others 
reported in the literature show markedly early onset of the 
predominant tumors (mean onset, 26 years in both males 
and females), an estimated 47% lifetime risk for predomi- 
nant malignancies among progeny of affected parents and 
an apparent autosomal dominant mode of genetic trans- 
mission." 

A single XXY male with Klinefelter’s syndrome, who 
manifested breast cancer, has also been identified in one of 
our breast cancer-prone pedigrees. 


Contralateral Breast Cancer 
and Other Primary Malignant Lesions 


The cancer risk to the contralateral breast has recently 
been quantified in a pathology review of 198 familial 
breast cancer patients from our resource.’ The risk esti- 
mate for cancer development in the contralateral breast 
projected over 20 postoperative years was 46.4% in pre- 
menopausally diagnosed patients. The risk estimate for 
breast cancer pathologically confirmed as being a second 
primary was 37.1%, with the remainder being metastatic 
cancer of the opposite breast. These data also showed an 
unusual pattern of tumor occurrences in the contralateral 
breast. The cumulative cancer risk to the contralateral 
breast increased to 20% during the first six postoperative 
years, then did not increase further during a six-year 
“postoperative gap” during which time no breast cancers 
were detected; finally, cancer risk to the contralateral 
breast showed no abrupt increase at the beginning of the 
second postoperative decade (Table 2). 

Including detectable tumors of the contralateral breast 
and primary adenocarcinomas of other anatomic sites, the 
incidence of cancer projected over 20 postoperative years is 
58% for subjects first affected by mammary carcinoma 
(Table 2). Considering only pathologically confirmed 
second-primary malignancies, the 20-year postoperative 
cancer risk is 49%. Notably, the risk for development of 
primary adenocarcinomas at sites other than the breast is 
only 12%. The contralateral breast thus poses by far the 
greatest threat to familial patients with unilateral breast 
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cancer, accounting for more than 75% of the total postoper- 
ative incidence of second-primary malignancies. The most 
common anatomic sites for the development of second- 
primary adenocarcinomas, exclusive of the breast, were 
organs of the gastrointestinal tract, particularly the colon 
and rectum. Postoperative mortality to an initial breast 
cancer is 27% during the first five postoperative years. 
Thereafter the mortality increases in a linear fashion to 
51% at the end of 20 postoperative years. The data gener- 
ally show a strong positive association between mortality 
and the recurrence or de novo development of cancer 
following the initial mastectomy. 

Thirty-five patients from the resource have been 
affected by pathologically verified ovarian carcinoma 
(mean age at onset, 50 years; range, 30 to 75 years). As a 
group, these individuals show extremely poor survival. 
Thirty of the 35 patients (86%) died within five years of 
surgery, with the mean time from surgery to death being 
1.5 years. Two individuals have survived longer than ten 
years, and both of these individuals have been affected 
with a second-primary adenocarcinoma (colon cancer after 
1l postoperative years in one instance, and breast cancer 
after 14 postoperative years in another). 


COMMENT 


Familial breast cancer is a heterogeneous disease whose 
etiology is attributable to variable genetic and environ- 
mental interactions.**" Specific tumor associations, ie, 
carcinoma of the breast and ovary, in individual families 
suggest a unifying etiology for certain familial tumor 
constellations (Table 1).'^ Diagnostic and surgical implica- 
tions may become readily apparent when these cancer- 
prone families are meticulously evaluated. 

There has been voluminous documentation of both endo- 
genous and exogenous factors that increase the risk for 
breast cancer. Endogenous factors include familiality (par- 
ticularly the occurrence of bilateral and/or premenopausal 
breast cancer in close relatives), precancerous disease of 
the breast, age at first pregnancy, early menarche, late 
natural menopause, obesity, and racial and ethnie factors. 
Exogenous factors include nutrition and radiation expo- 
sure to the chest and breast. Additional factors under 
scrutiny include changes in the life-style of modern 
women, including the use of estrogens (therapeutic and 
contraceptive), tranquilizers, and other drugs, cigarette 
smoking, and alcohol consumption. 

In the present study, data from 90 extended breast 
cancer-prone pedigrees indicate that daughters of breast 
cancer-affected mothers have an approximate 50% lifetime 
risk for breast cancer and/or other histologic types, de- 
pending on the pedigree tumor association. Risk assess- 
ment for consultands is complicated by genetic hetero- 
geneity and the variable age at cancer onset (Table 2). 

The contralateral breast of any patient with mammary 
carcinoma, regardless of her family history status, is at 
increased risk for malignancy.*'* Among so-called sporadic 
breast cancer patients, the risk to the contralateral breast 
cumulates at approximately 1% per year. However, in 
familial breast cancer this risk is accentuated at least 
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threefold (Table 2). 

As a result of knowledge about factors that accentuate 
predisposition to breast cancer, increasing attention has 
been given to the subject of prophylactic subcutaneous 
mastectomy (PSM) in certain patients believed to be at 
high cancer risk.'*'? Indeed, Pennisi et al'* have found that 
approximately 6% of patients undergoing PSM because of 
risk factors had occult carcinoma in the operative speci- 
mens. 

Increasing awareness by women of their potential for 
breast cancer, particularly when this disease "runs in the 
family," had also led to an increased demand for PSM. 
Concurrent with this has been an increased awareness by 
physicians of the importance of familiality in breast 
cancer, which has led to their recommending the procedure 
more frequently. There appears to be good patient accept- 
ability for PSM. For example, Woods and associates" 
found that 48 of 51 (94%) of patients surveyed had indi- 
cated excellent or good responses to PSM. 

The dilemma for prophylactic surgery centers around 
the fact that cancer susceptibility and premalignancy in 
individual patients cannot as yet be determined through 
any available marker system. Furthermore, despite 
increasing attention to “familial breast cancer,” there has 
been a virtual absence of criteria or guidelines indicating 
what constitutes a significant family history—more impor- 
tant, one that is of sufficient magnitude to warrant PSM 
or other prophylactic surgery in selected patients. Because 
of this hiatus in knowledge, we have developed a tentative 
protocol that directs itself toward familial indications for 
surveillance and surgical management. This protocol is 
intended specifically for the management of consultands 
from breast cancer-prone families who may become candi- 
dates for intensive surveillance and/or selective-elective 
prophylactic surgery: 

1. Ascertain histologic verification of cancer occurrences 
among the consultand’s parents, siblings, offspring, grand- 
parents, aunts, and uncles. If the consultand has a strong 
maternal history of breast cancer as evidenced by histolog- 
wally confirmed mammary carcinoma in her mother, plus 
any combination involving her sisters, maternal grand- 
mother, and maternal aunts, then the consultand is herself 
at high risk for the disease and should be considered for 
PSM. If the consultand has a strong paternal history of 
breast cancer as evidenced by histologically confirmed 
mammary carcinoma in the paternal grandmother or one 
or more paternal aunts, then the issue becomes more 
complicated. In this situation, the consultand should be a 
candidate for PSM if one or more of her sisters has already 
developed breast cancer. If not, then it is probably advis- 
able to wait until father-to-daughter breast cancer trans- 
mission has been verified by the occurrence of putative 
precursor lesions, such as chronic cystic mastitis, in the 
consultand herself or one or more of her sisters. Clinical 
judgment for PSM is strengthened when both the mater- 
nal and paternal histories are positive for breast cancer, 
and when close relatives have manifested premenopausal 
cancer and/or bilateral disease. Histological verification is 
essential in decision making because of the confounding 
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errors from hearsay evidence supplied by family relatives 
and/or death certificates. 

2. Extend the consultand's pedigree to other second- 
degree relatives, and when possible even further, since 
such investigation could reveal significant tumor associa- 
tions consonant with one of several familial breast cancer- 
prone syndromes. 

3. Evaluate the consultand for additional risk factors 
believed to contribute to breast cancer, including age at 
menarche, menopause, obesity, age at first pregnancy, 
presence of chronic cystic mastitis, past radiation exposure 
to the chest and breast area, and socioeconomic and ethnic 
background. Particular eoncern should be given to consul- 
tands manifesting chronic cystic mastitis. These subjects, 
because of their greater vulnerability for malignant 
neoplastic transformation and the special problems they 
pose in cancer surveillance, should be considered as prime 
candidates for PSM. In addition, the age of the consultand, 
relative to the age at cancer onset among her relatives, 
may generally provide indications for the timeliness of 
initiating intensive surveillance and/or PSM. While there 
may be exceptions to the clustering of age of cancer onset 
in a given family, consultands who have passed through 
high-risk age intervals should remain under surveillance, 
but their need for PSM will lessen. 

4. When considering prophylactic surgery, carefully 
assess and evaluate the consultand’s attitudes and feelings 
about not only her cancer risk, but moreover her psychiat- 
ric status and her emotional response to cancer per se, 
including the presence or absence of cancerphobia. She 
should be advised that her body image may be changed and 
that erogenous zones of the breast may be altered. Expla- 
nation of all these issues should be given to the consul- 
tand’s husband and he should play an important role in 
decision making. 

5. A detailed description of the surgical procedure 
(PSM), including the extent of possible morbidity, as well 
as the potentially favorable cosmetic results available 
through advances in technology in the hands of highly 
skilled surgeons, should be provided the consultand. She 
should also be made fully cognizant of the fact that all 
breast tissue is not removed, and therefore mimimal breast 
cancer risk still exists, and that the decision to undergo 
PSM carries a approximate 50% false-positive rate when 
based on the best possible familial breast cancer risk 
estimate. 

6. A consultand with histologically verified unilateral 
breast cancer who meets the criteria of familial breast 
cancer, and who is psychologically and medically suitable 
(ie, no evidence of widespread metastases or serious 
chronic debilitating disorders) should be advised to under- 
go PSM of the opposite breast. 

7. Consultands from families prone to familial breast 
and ovarian carcinoma (or site-specific familial ovarian 
carcinoma) require especial consideration for both target 
organs. They should be considered as prime candidates for 
oophorectomy should they manifest evidence of alleged 
benign ovarian or uterine lesion or both, and/or if they 
have had all of their children and are psychologically 
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prepared for castration. Those consultands from breast/ 
ovarian cancer-prone families who have breast cancer 
initially should undergo PSM of the contralateral breast (as 
stated in paragraph 6), and should also be considered for 
prophylactic oophorectomy, again assuming emotional 
stability and no desire for further pregnancy. 

8. Ideally, the decision-making process for PSM should 
embrace consultation from an informed medical-geneti- 
cist, a second surgical opinion, and most importantly close 
interaction of the medical team with the consultand and 
her husband. 


Cautious Interpretation Needed 


These guidelines must be interpreted cautiously since 
genetic/familial counseling of consultands who are 
concerned about their risk for developing breast cancer 
because of positive family history is an exceedingly 
complex issue. Problems confronting the statistical genet- 
icist include (1) lack of evidence characterizing the exis- 
tence and frequency of breast cancer genes; (2) lack of 
evidence about the penetrance (actual cancer occurrence) 
and expressivity of such genes; (3) inability to discriminate 
between genetic (genocopies) and evironmental etiologies 
(phenocopies); (4) possible differences that may exist in the 
age at onset distributions for differing breast cancer 
etiologies; (5) heterogeneity in the varieties of cancer that 
show clustering in families with mammary carcinoma; (6) 
inherent difficulties in the ascertainment of reliable infor- 
mation, particularly in the histologic verification of cancer; 
(7) the fact that the geneticist is, in many cases, not able to 
obtain enough accurate genealogic and medical informa- 
tion to allow sound appraisal of the mode of inheritance; 
and (8) the tenuous statistical problems in deriving prior 
probabilities of carrying a deleterious gene based on 
pedigree data, even when the mode of inheritance is 
known. All of these conditions will necessarily lead to a 
high rate of false-positives in the counseling of familial 
cancer. 

A rigorous approach to evaluation of cancer risk must 
take into account gene segregation, the age at onset 
distribution, the ages of affected and unaffected individu- 
als in the pedigrees, other confounding risk factors (endo- 
genous as well as exogenous), and the entire pedigree 
structure. Extensive methods for computing prior proba- 
bilities are given by Elston and Stewart." 

In our protocol containing guidelines for management of 
consultands, we call attention to the importance of integra- 
tion of decisions through the “medical team” for maximum 
patient benefit. We believe that the medical team concept 
in familial breast cancer should embrace not only the 
surgeon and medical-geneticist, but moreover the radiolo- 
gist, pathologist, and family practitioner. Space does not 
permit description of how each specialist should interact on 
the team, but the important point is that all should 
recognize the overall risk of a patient so that appropriate 
differential attention might be given to the respective 
consultations. Further examples of utilization of these 
guidelines are given in part II of this report. 

In summary, our biostatistical-genetic data on 90 
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extended breast cancer-prone pedigrees clearly enunciates 
the high (50%) cancer risk to daughters of affected mothers 
and tumor heterogeneity in familial breast cancer. Among 
patients with unilateral breast cancer from these families, 
cancer risk to the contralateral breast appears to be at least 
threefold higher than for sporadic patients. Guidelines for 


management must embody these important aspects of 


familial breast cancer. 

On the basis of our data, genetic-familial counseling of 
individuals at risk for breast cancer, when based on 
extended pedigree data, will entail a 50% false-positive 
rate due to genetic segregation phenomenon and/or differ- 
ential environmental interactions. However, new develop- 
ments in surgical technology for PSM, as evidenced by 
decreased morbidity and more acceptable cosmetic results, 


may make the high false-positive rate in risk assessment 
less threatening to women. Moreover, in the management 
of any individual patient, attention must be given to the 
total context of risk factors, the patient's age, marital 
status, attitudes and feelings about prophylactic surgery, 
and the many other problems that temper surgical opinion. 
Unfortunately, data do not exist relevant to a risk-factor 
profile based on the sum total of this knowledge of multiple 
risk factors, and that could permit more quantifiable 
determination of risk. One day, hopefully biological mark- 
ers, possibly derived from specific hormonal indices, might 
help to elucidate the problem of breast cancer susceptibili- 
ty, thereby diminishing the high false-positive rate 
expected in our present system. 
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CORRECTION 


Reprints Available.—In the article titled “Diarrhea and Colitis in Clindamycin-Treated 


Patients,” published in the July ARCHIVES (113:794-797, 1978), reprints were incorrectly 
listed as unavailable in the footnote (p 794). It should read: “Reprint requests to Surgical 
Service, Veterans Administration Center, Wood, WI 53193 (Dr Condon).” 





1058 Arch Surg—Vol 113, Sept 1978 


Familial Breast Cancer—Lynch et al 





COT itall S TTO BS Uli TOF COUT 


For relief of mild to moderate pain 
tablets 


Darvocet-N IQO fu) 


100 mg propoxyphene napsylate and 650 mg acetaminophen 
Recommended dosage 


1 tablet gq 4h 
as needed for pain 


See reverse side for summary of prescribing information 





PI ET E 


Darvocet-N^ 50 

and | (iV 

Darvocet-N^ 100 

propoxyphene napsylate with acetaminophen 


Description: Each tablet of Darvocet-N 50 contains 
50 mg propoxyphene napsylate and 395 mg aceta- 
minophen. Each tablet of Darvocet-N 100 contains 
100 mg propoxyphene napsylate and 650 mg 
acetaminophen. 


Indication: These products are indicated for the 
. relief of mild to moderate pain, either when pain is 
present alone or when it is accompanied by fever 


Contraindications: Hypersensitivity to propoxy- 
phene or to acetaminophen, 


Warnings: C.N.S. Additive Effects and Overdosage 
—Propoxyphene in combination with alcohol, tran- 
quilizers, sedative-hypnotics, and other central- 
nervous-system depressants has additive depressant 
effects, and the patient should be so advised. Patients 
taking this drug should be warned not to exceed the 
dosage recommended by their physician. Toxic ef- 
fects and fatalities have occurred following over- 
doses of propoxyphene alone and in combination 
with other central-nervous-system depressants. The 
majority of these patients have had previous histories 
of emotional disturbances or suicidal ideation or at- 
tempts as well as histories of misuse of tranquilizers, 
alcohol, or other C.N.S.-active drugs. Caution should 
be exercised in prescribing unnecessarily large 
amounts of propoxyphene for such patients. 

Drug Dependence —Propoxyphene can produce 
drug dependence characterized by psychic depen- 
dence and, less frequently, physical dependence and 
tolerance. Propoxyphene will only partially suppress 
the withdrawal syndrome in individuals physically de- 
pendent on morphine or other narcotics. The abuse 
liability of propoxyphene is qualitatively similar to that 
of codeine although quantitatively less, and propoxy- 
phene should be prescribed with the same degree 
of caution appropriate to the use of codeine. 

Usage in Ambulatory Patients — Propoxyphene may 
impair the mental and/or physical abilities required 
for the performance of potentially hazardous tasks, 
such as driving a car or operating machinery. The 
patient should be cautioned accordingly. 

Usage in Pregnancy — Safe use in pregnancy has not 
been established relative to possible adverse effects 
on fetal development. Instances of withdrawal symp- 
toms in the neonate have been reported following 
usage during pregnancy. Therefore, propoxyphene 
should not be used in pregnant women unless, in the 
judgment of the physician, the potential benefits out- 
L weigh the possible hazards. 

E Usage in Children — Propoxyphene is not recom- 
mended for use in children, because documented 
k clinical experience has been insufficient to establish 








T safety and a suitable dosage regimen in the pediatric 
" age group. 

Precautions: Confusion, anxiety, and tremors have 
been reported in a few patients receiving propoxy- 
k phene concomitantly with orphenadrine. The central- 

nervous-system depressant effect of propoxyphene 

may be additive with that of other C.N.S. depres- 
sants, including alcohol. 


Adverse Reactions: The most frequent adverse re- 
actions are dizziness, sedation, nausea, and vomiting. 
These effects seem to be more prominent in ambula- 
tory than in nonambulatory patients, and some of 
these adverse reactions may be alleviated if the 
patient lies down. 

Other adverse reactions include constipation, 
abdominal pain, skin rashes, lightheadedness, head- 
ache, weakness, euphoria, dysphoria, and minor visual 
disturbances, 

The chronic ingestion of propoxyphene in doses 
; exceeding 800 mg per day has caused toxic psy- 
r choses and convulsions. 

Cases of liver dysfunction have been reported. 


Administration and Dosage: A narcotic prescription 
is not required. 

These products are given orally. The usual dose is 
100 mg propoxyphene napsylate and 650 mg aceta- 
minophen every four hours as needed for pain. 

[0817774] 


SUPER 


Additional information available to the profession 
on request from Eli Lilly and Company, 


Indianapolis, Indiana 46906. 
Eli Lilly and Company, Inc. 
Carolina, Puerto Rico 00630 
800383 


1n&n 

















| 





sera? 


n 


ym " y | 
a) 
: "rm | | 
i firing 


aa m 
| 


URUS 


| aan d PM: 
d dins 


us f 


M 


A valuable guide to diagnostic and therapeutic procedures 
for the cancer patient 


Current Concepts in Cancer 


While national attention focuses on cancer through specialized cancer 
centers, physicians are aware that the majority of cancer patients 
are treated in office practices. For most practicing physicians, can- 
cer treatment is not a research objective, but a very practical prob- 
lem in patient management. 









Current Concepts 
in Cancer 





i 





| UU 
ll TH Leo ULI 


Current Concepts in Cancer, a compilation of articles Originally 
published in the Journal of the American Medical Association, is 
designed to be a guide for the practitioner in the choice of diagnostic 
and therapeutic procedures for many types of malignancies. It pre- 
sents an objective interdisciplinary view by MDs outstanding in their 
respective fields, emphasizing principles of diagnosis and surgical, 
radiotherapeutic, and chemotherapeutic treatment. 


Make this important resource a part of your reference file. Order 

your copy today. 
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535 North Dearborn Street 
Chicago, Illinois 60610 


Please send me... . copy(ies) of Current Concepts in Cancer 
(OP-281). Price is $10 per copy. Please enclose your remittance 
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Management of Familial Breast Cancer 


II. Case Reports, Pedigrees, Genetic Counseling, and Team Concept 


Henry T. Lynch, MD; Randall E. Harris, PhD; Claude H. Organ, Jr, MD; Jane F. Lynch, RN 


® The lack of therapeutic progress, coupled with limitations in 
early breast cancer diagnostic surveillance, suggest the need for 
innovative control programs for this disease. We have provided 
certain practical criteria for prophylactic subcutaneous mastec- 
tomy based on family history, presence of precancerous 
diseases of the breast, and other breast cancer risk factors, and 
the attitudes, feelings, and emoticnal aspects of the patient, all of 
which temper decisions for the type of cancer surveillance 
program and/or prophylactic surgery. 

(Arch Surg 113:1061-1067, 1978) 


he purpose of part II of this article is the presentation 

of two informative case reports of patients undergo- 
ing prophylactic subcutaneous mastectomy (PSM) primari- 
ly because of familial cancer implications. In addition, a 
schematic diagram based upon five typical nuclear fami- 
lies, consistent with problems of tumor heterogeneity 
discussed in part I, will be presented in order to describe 
practical usefulness, as well as limitations, involved in the 
assessment of limited pedigree information. Finally, an 
extended breast cancer-prone family depicting occurrences 
of both breast and ovarian carcinoma will be discussed in 
order to illustrate the advantages derived through having 
extended information about the several nuclear compo- 
nents comprising the total kindred. The salient clinical 
implications from these several examples will be inte- 
grated as themes for genetic eounseling, surveillance, and 
surgical management in familial breast cancer. 


GENETIC COUNSELING 


Genetic counseling implies concern not only for a careful 
genetic/familial risk factor analysis with comprehensive 
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interpretation of the risk to the patient; moreover, it must 
embrace the medical and psychodynamic issues relevant 
to the genetic/familial disorder, including diagnosis, prog- 
nosis, treatment options, and expected results. This infor- 
mation is of importance to the patient, her husband, and 
her immediate family. In the case of carcinoma of the 
breast, an issue steeped in considerable emotional and 
cultural overtones, the physician must be particularly 
empathetic and compassionate to his patient's concerns 
and needs.' 


REPORT OF CASES 


Case 1.—The consultand was a 19-year-old unmarried white 
woman who was anxious and apprehensive about her breast cancer 
risk status as a result of an excess of this disease in her family. The 
pedigree containing the consultand has been previously published.* 
The consultand is identified as individual V-4. Two sisters had 
manifested unilateral breast cancer at ages 22 and 29, and each 
underwent PSM of the contralateral breast. Their mother mani- 
fested carcinoma of the right breast at age 42. Because of cystic 
mastitis, she had the contralateral breast excised a year later. The 
maternal grandmother of the proband developed cancer of the left 
breast at age 48. She developed a second primary carcinoma in the 
contralateral breast at age 64. This second lesion apparently 
contributed to her death. Histologic verification of each of these 
tumors was obtained prior to evaluating the consultand's risk 
status. Other members of the family have also manifested carci- 
noma of the breast. 

The proband's anxiety mounted considerably when her second 
sister developed carcinoma of the breast. This sister encouraged 
her to undergo PSM. Her physician was also in favor of this 
decision, and it was at this time that we were consulted by both the 
patient and her physician. 


We explained PSM to the patient and her parents in detail, 


including possible morbidity and potential limitations of a favor- 
able cosmetic result. We clarified the fact that all of the breast 
tissue is not removed during PSM, and therefore surveillance must 
be continued. We also discussed the need for a surgeon who was 
highly experienced in performing PSM. Most important, we 
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admonished the patient that any decision for PSM must ultimately 
be made by herself once she has weighed all of the relevant issues 
pertaining to this procedure. We also advised her that her breast 
cancer risk, in view of her family history, was approximately 50%. 
She underwent PSM in December 1976. 

In December 1977, one year follewing her PSM, we had another 
opportunity to discuss these problems with the patient and her 
parents. Each expressed considerable relief that a major portion of 
the potential risk for breast cancer was removed. Indeed, the 
proband stated that she is now in a much better state of emotional 
adjustment, is happier, and would unhesitatingly accede to this 
decision under similar circumstances. 

Physical examination of the breasts showed a less than favor- 
able cosmetic result, as evidenced by minimal distortion of the 
areola and moderate atrophy and/or shrinkage surrounding the 
implants. A second procedure for inserting larger implants will be 
performed in the near future. 

Case 2.— The proband (Fig 1, IV-4) is a 44-year-old mother of two 
sons. She manifested bilateral cystic disease of the breast. The 
family history disclosed that her mother (III-5) had bilateral 
breast cancer at ages 50 and 72, and her father (III-6) had prostate 
cancer. Two maternal aunts (III-8 and III-8) had bilateral breast 
cancer, and another aunt (III-1) had unilateral breast cancer. The 
proband's mother had six maternal aunts, five of whom had cancer 
(II-7 had breast cancer, II-8 had breast cancer [histologic data not 
available], II-3 had cancer of the neck [histologic data not avail- 
able], II-6 had endometrial cancer, and II-9 had a cancer site 
unknown). The proband's mother also had four first cousins 
(III-11, I-13, III-14, and III-21) with breast cancer. 

Because of the strong family history of histologically verified 
breast cancer, coupled with findings of chronic cystic mastitis, we 
recommended that this patient undergo PSM. Her family physi- 
cian also supported this recommendation. Indeed, her physician 
began a program of annual mammograms first instituted in 1973. 
The initial mammogram (in 1973) showed bilateral cystic disease. 
Subsequent mamograms each year confirmed these observations. 
In January 1977, a small cluster of calcifications was noted in the 
mammogram of the left breast. After considerable discussion with 
her family physician, and following our own admonition to her, 
PSM was finally performed in March 1977. The pathology report 
described grade III infiltrating comedo adenocarcinoma of the left 
breast. A modified left radical mastectomy was performed and 
one of 14 lymph nodes was involved with cancer. Prosthetic 
implant was performed on the contralateral breast. The cosmetic 
result was good. She is receiving chemotherapy. 


PEDIGREES 


Figure 2 is a schematic that depicts nuclear families 
showing familial breast cancer according to our criteria 
stated in our protocel in part I. These consultands may 
therefore be considered as candidates for PSM. 

The three forms of maternal familiality include mother- 
daughter (A), grandmother-mether (B), and mother-mater- 
nal aunt (C), each from the frame of reference of the 
consultand. In each of these settings, the consultand has an 
approximate 50% risk for the development of breast 
cancer. 

Delineation of a significant paternal transmission of 
breast cancer risk is more difficult, as reflected in catego- 
ries D and E. This stems primarily from the absence of a 
marker “cancer phenetype” among male relatives of breast 
cancer-prone pedigrees.* In category D, the father of the 
consultand had a mother and daughter with histologically 
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MATERNAL TRANSMISSION 


A B C 





* * 


PATERNAL TRANSMISSION 


LEGEND 


A O Male or Female Unaffected 


e Histologically Confirmed Mammary Carcinoma 


Histologically Confirmed Mammary Carcinoma in One or More 
* of the Designated Relatives 


% —— Consultand 


tPositive maternal and paternal breast cancer history, pre-menopausal onset 
and/or bilateral breast cancer in one or more of the designated relatives, and 
the presence of cystic mastitis in the consultand will accentuate her own risk 
for mammary carcinoma. 


“Histologically confirmed malignancies occurring at anatomic sites other 


than breast in a relative is cause for intensified surveillance of those target 
organs in the consultand. 


Fig 2.—Schematic showing varieties of maternal and paternal 
transmissions of breast cancer. 
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verified breast cancer, and in eategory E, the father of the 
consultand had a sister and daughter with histologically 
verified breast cancer. It is unfortunate that in these 
situations the father's "carrier" status cannot be clarified 
until either he or a daughter develops breast cancer. 

If at all possible, both the maternal and paternal lines in 
the schematie should be extended prior to making a 
decision relevant to the consultand's risk status and/or 
indieations for PSM. This is particularly true when one is 
attempting to verify paternal transmission of breast 
cancer risk to the consultand. 

In each of these specific examples, other risk factors may 
modulate decision making. For example, a positive mater- 
nal in combination with a positive paternal breast cancer 
history will accentuate the consultand's breast cancer risk. 
This special risk category has not been well studied, but, 
obviously, given the frequency of familial breast cancer in 
the population, one might anticipate encountering these 
circumstances. Other factors that may add to the consul- 
tand's breast cancer risk include the occurrence of bilateral 
breast cancer and/or pre-menopausal onset in one or more 
of the designated relatives. Chronic cystic mastitis in the 
consultand would compound the risk estimate. 

The schematie does not include other histologic varieties 
of cancer, as mentioned in Table 1 of part I. However, their 
oceurrence, with verification in males or females in each of 
the nuclear families, should promulgate concern for appro- 
priate surveillance and/or prophylactic surgery, ie, consid- 
eration for oophorectomy in the case of familial breast/ 
ovarian carcinoma, as will be subsequently described. 

Figure 3 is an extended breast cancer-prone kindred 
(family B-119) currently under investigation by our group. 
We present this pedigree in order to show the advantage of 
extending pedigrees whenever possible because significant 
tumor associations may then be elucidated. Four nuclear 
components of the pedigree are encircled and designated 
as A, B, C, and D. In nuclear family A, a 63-year-old woman 
with histologicaly verified ovarian carcinoma had two 
daughters with early-onset, histologically verified, breast 
cancer and one daughter with ovarian carcinoma, but the 
primary site was unknown. In nuclear family B, we see 
examples of histologically verified ovarian cancer in a 
patient whose two brothers also had histologic verification 
of cancer. One of these brothers had a daughter with 
early-onset bilateral breast cancer, although histologic 
data were unavailable. In nuclear pedigree C, a woman 
manifested histologically verified postmenopausal breast 
cancer. Finally, in nuclear family D, a woman with histo- 
logically verified carcinoma of the colon (at age 72) was not 
a direct-line relative of family B-119. Her husband was not 
known to have had cancer. However, a daughter had 
histologically verified premenopausal bilateral breast 
caneer (separate primaries) and histologically verified 
ovarian carcinoma, for a total of three primary malignant 
neoplasms. Another daughter had early-onset breast 
cancer by history, and a third daughter had histologically 
verified premenopausal breast cancer. 

The main point of this extended pedigree is that a 
physician with knowledge restricted to a single nuclear 
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component of the pedigree, such as A, might not realize 
that he is dealing with a familial cancer proclivity involv- 
ing carcinoma of both the ovary and breast. However, if he 
had an opportunity to extend the pedigree to include 
relatives of generation II, he would see clearly the exis- 
tence of ovarian cancer in additional direct-line relatives. 
Similar reasoning would hold for a physician managing 
patients from nuclear component B. However, the physi- 
cian managing patients from nuclear component C, with- 
out benefit of knowledge of the cancer occurrences in the 
remainder of the kindred, would not be able to comprehend 
that he was dealing with a breast cancer-prone family. 
Furthermore, he certainly would not appreciate the fact 
that ovarian cancer was also occurring in excess in this 
remarkable kindred. Finally, a physician managing 
patients from nuclear component D, wherein three sisters 
have carcinoma of the breast, would be struck by the cancer 
excess in this sibship. Note that one of these siblings 
manifested histologically verified bilateral breast cancer 
and ovarian carcinoma. This information should therefore 
warrant careful surveillance of the progeny of these 
cancer-affected women. However, the physician would 
become considerably more informed about the issue of 
familial association of ovarian carcinoma, given the oppor- 
tunity to examine the extended pedigree. 

This pedigree shows clearly the importance of gathering 
as much information as possible about tumor history and 
genealogy in cancer-prone kindreds. However, it is also 
clear that this may not be practical in a busy clinical 
practice, in which case referral to an informed medical- 
geneticist could help expedite the extension of the pedi- 
gree. 


COMMENT 


We have attempted to provide informative examples via 
case reports, a schematic depicting nuclear families, and an 
extended pedigree characterized by an excess of carcinoma 
of the breast and ovary in order to characterize relevant 
issues in familial breast cancer with implications for 
increased surveillance and surgical management. The case 
reports are typical of patients that we encounter frequent- 
ly Both patients were at inordinately high risk for 
familial breast cancer. Each labored under considerable 
anxiety and apprehension because of their knowledge of 
excessive breast cancer among their close relatives. Each 
was relieved following PSM, although in case 1 the result 
was not considered by us to have been acceptable cosmeti- 
cally. Subsequent correction of this problem through the 
insertion of larger implants will be performed. In case 2, 
the patient manifested grade III cancer of the left breast 
at the time of PSM, and she had a positive lymph node. She 
has had an excellent cosmetic result from PSM. 

The nuclear families in the schematic (Fig 2) show 
several differing contexts in which familial breast cancer 
might be encountered.* Limited pedigrees of this type 
should not be consdiered as unequivocal proof of genetic 
transmission. Indeed, the etiology of familial breast cancer 


is a very complex issue. However, such nuclear clusters 


should compel further inquiry. The need to extend small 
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pedigrees whenever possible is clearly exhibited in Fig 3. 
Multigenerational pedigree data may enable the clinician 
to comprehend more fully specific aspects of cancer 
management and control in a given family.** 


Practical Aspects in 
Collection of Family Data 


Cancer control should always become a "two-way street," 
with full participation by both physician and patient. We 
have learned that patients can provide a wealth of infor- 
mation relevant to their family history of cancer.'* 
Patients are almost always willing to provide this informa- 
tion to their family doctor, and if need be, they can receive 
additional assistance from the office nurse, who may be 
uniquely suited for this phase of the workup. Standard 
protocols for eliciting family history, as through question- 
naires, can be readily tailored to the individual needs of the 
patient. 

Many families have a "genealogist" who can often 
accurately provide detailed information about disease 
status and genealogic relationships. Thus, through the 
personal knowledge of the patient, with assistance when 
needed by the family genealogist and other key relatives, a 
surprisingly accurate fund of information relevant to 
cancer distribution and transmission in the family can 
often be ascertained. Pertinent genealogic information can 
usually be gathered efficiently by interested relatives, 
thereby allowing the physician more time for ascertain- 
ment and in-depth scrutiny of available pathologic data. As 
mentioned, medical-genetic consultation may be desirable 
in the ultimate interpretation of the pedigree data. A 
listing of centers providing this service has been compiled 
by Lynch.‘ 


Importance of Pathologic 
Verification of Cancer 


When a consultand is being considered for prophylactic 
surgery on the basis of cancer genetic risk factors, the 
evidence for her familial cancer risk status should be 
unequivocally based on pathological confirmation of breast 
cancer among her close relatives (protocol in part 1). 
Furthermore, when associated malignant neoplasms are 


reckoned with, as in consideration for oophorectomy, the 


comparable histological verification of the associated 
malignant neoplasm(s) should also be established in addi- 
tion to the aforementioned criteria for familial breast 
cancer. 


Team Concept 


A vital aspect of our protocol and guidelines (part I) is 
that decision making should result from a team effort. 
Ideally, the team should comprise the family physician, 
surgeon, oncologist, radiologist, and medical-geneticist, all 
in interaction with the consultand, her husband, and 
possibly her parents and siblings. The medical and genetic 
expertise should enable the best possible decision relevant 
to intensified cancer surveillance, including serial mam- 
mography vs prophylactic surgery, for maximum patient 
benefit. 
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The following case summary clearly reflects the need for 
all of the medical team participants to be aware of the 
etiologic cancer risk in the individual patient and to utilize 
all of the available findings in arriving at the best decision 
for optimum patient management. 


The patient was a 54-year-old white woman whose two sisters 
had developed histologically verified breast cancer at ages 49 and 
94. The mother of these women died of metastic breast cancer at 
age 42; a first cousin had histologically confirmed breast cancer at 
age 50, apparently transmitted from her father (a maternal 
cancer-free uncle of the consultand). 

Because of the patient's high familial breast cancer risk, 
xeromammography had been performed annually over a three- 
year period. A progressive pattern of ductal change and calcifica- 
tion, and ultimately axillary nodes, was noted, but no evidence of 
frank malignancy was observed. A radiologist interpreted the 
xeromammogram as showing a "prominent ductal pattern, scat- 
tered calcifications... high risk—P2 pattern.” In our opinion, 
these radiologic findings coupled with the strong family history of 
breast cancer should have prompted a decision for PSM (this was 
our recommendation to the patient). The alternative is to continue 
intensive surveillance. As of this writing, the patient is still 
deliberating on whether or not to undergo PSM. 


Registry of Cancer-Prone Families 


We have shown the need for physicians to be fully 
cognizant of risk factors in breast cancer and have empha- 
sized throughout the practical utility of obtaining accurate 
and extensive pedigree data with pathologic verification of 
malignancies. We have also described efficient methods 
wherein the physician can obtain this vital information 
with the help of his patient, key relatives, and office nurse. 
However, this task could be even further expedited 
through the development of a national registry of cancer- 
prone families. The proposed registry would involve a 
national reporting center with regional service units for 
direct dissemination to interested physicians of vital infor- 
mation relevant to cancer risk in the extended pedigrees. 
Such a registry would involve the expertise of biostatisti- 
cians, medical-geneticists, and computer scientists, so that 
a system could be developed to assure maximum accuracy 
in the compilation and interpretation of cancer risk status 
for individual patients. In addition, safeguards for protec- 
tion of privacy and confidentiality of patients would be 
mandated. Lynch and associates* have provided sugges- 
tions relevant to the logistics and implementation of such a 
national registry. Precedent for this type of cancer control 
effort was established in the familial polyposis coli family 
registry by Dr Dukes at St Mark’s Hospital in London 
several decades ago. Similar efforts are now ongoing in 
Japan. 

The proposed registry would include familial hereditary 
cancer-prone families and precancer syndromes involving 
all anatomic sites. It would therefore provide an invaluable 
resource for cancer control purposes, as well as for the 
investigation of familial breast cancer in a variety of 
cancer-prone families. This research and service effort 
could shed light on problems of tumor heterogeneity in 
familial breast cancer. We believe that the surface has 
barely been scratched relevant to this issue. 
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Invited Editorial Comment 


That some patients are more prone to develop breast cancer has 
been recognized for many years. The medical profession, however, 
has been embarrassingly tardy in acting on this knowledge. 
Aecording to the authors, in 1975, approximately one of seven 
newly diagnosed cases of mammary malignancy and death from 
this disease was of the familial variety. Since survival after the 
diagnosis of breast cancer has remained almost unchanged during 
the past 30 years, it would seem logical that prevention offers 
more hope and deserves more attention. 

Physicians should be educated to take a more extensive family 
history and, equally important, to identify and interpret pertinent 
findings. For example, the association between carcinoma of the 
breast and ovary is not sufficiently appreciated. In this age that 
emphasizes the individual, equality, and the present, there is a 
reluctance to think in terms of genetic inheritance as a determi- 
nant of our future. We are, in seme measure, what our relatives 
were. 

If we accept the fact that some are more likely to get breast 
cancer, the next step is to pinpoin: that group. As suggested by the 


Arch Surg—Vol 113, Sept 1978 


authors, a national registry of cancer-prone families would be 
helpful. Until that resource is available, more careful history 
taking must suffice. The critical factor, however, is to act on the 
information already known. Too often, young female patients 
with a staggering family history of premenopausal breast cancer 
are followed up until they develop a mammary malignancy. At 
that point, about 50% will already have axillary metastases. The 
time to act is before the cancer has appeared. In this regard, 
subcutaneous mastectomy, with or without reconstruction, may be 
a reasonable alternative to the “watch-wait-too late” sequence. It 
should be remembered that subcutaneous mastectomy usually fails 
to remove all breast tissue and, as yet, its prophylactic value 
relative to breast cancer has yet to be established. For these 
reasons, some have advocated simple mastectomy; even then, a 
mammary tissue may be left behind, but, presumably, in a lesser 
amount than after subcutaneous mastectomy. “Prophylactic” 
mastectomy is not being either offered or recommended to all 
women but only to those at enormous risk to develop cancer. 
Obviously, the patients must make the decision, an admittedly 
difficult one. If they choose to keep their breasts, they will 
continue to have anxiety and will have to be examined frequently, 
to be x-rayed periodically, and to undergo biopsies occasionally. If 
they have a mastectomy, they must endure a hospitalization and 
some risk as well as pain. And, if they have undergone a 
subcutaneous mastectomy, they must still be followed up closely 
because of the remaining mammary tissue. Furthermore, if the 
breasts are reconstructed, there are additional problems. Perhaps 
the reconstruction will be done at a later time and this will 
necessitate another operation with its associated hazards and 
discomfort, both physical and emotional. The rebuilt breast is 
rarely beautiful and soft but often has unnatural contour and 
firmness. After having heard the pros and cons, some patients will 
take their chances with follow-up and will refuse “prophylactic” 
mastectomy; others will accept the procedure, almost as a deliver- 
ance. 

We are conditioned by words. No one will argue about the need 
for preventive medicine, but it is a quantum jump to think in 
terms of the value of preventive surgery. 

RoBERT M. GOLDWYN, MD 
Boston 
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(CARBENIGILLIN DISODIUM) 


Tam, 2-gm, 5-gm, and 10-gm vials and 30-gm Bulk Pharmacy Package 


for treatment of 
infections due to anaerobes 
and gram-negative aerobes 





with one antibiotic 


*susceptible strains of indicated organisms 


Indications: Primarily for treatment of infections due to susceptible strains of 
Pseudomonas aeruginosa, Proteus species (particularly indole-positive strains), 
and certain Escherichia coli. Clinical effectiveness has been demonstrated in the 
following infections when due to these organisms: Severe systemic infections 
and septicemia, including meningitis due to Hemophilus influenzae and Strepto- 
coccus pneumoniae; genitourinary tract infections including those due to 
Neisseria gonorrhoeae, Enterobacter, and S. faecalis (enterococcus); acute and 
chronic respiratory infections (though clinical improvement has been shown, 
bacteriologic cures cannot be expected in patients with chronic respiratory dis- 
ease and cystic fibrosis); soft-tissue infections. Also indicated in the following 
infections due to susceptible anaerobic bacteria: Septicemia; lower respiratory 
tract infections such as empyema, anaerobic pneumonitis and lung abscess; 
intra-abdominal infections such as peritonitis and intra-abdominal abscess 
(typically resulting from anaerobic organisms resident in the normal gastro- 
intestinal tract); infections of the female pelvis and genital tract such as endo- 
metritis, pelvic inflammatory disease, pelvic abscess and salpingitis; skin and 
soft-tissue infections. 
Although indicated primarily in gram-negative infections. activity against gram- 
positive organisms should be kept in mind when both gram-positive and gram- 
negative organisms are isolated (see Actions). 
In infections due to certain susceptible strains of Ps aeruginosa, clinical 
efficacy may be enhanced by combined therapy with gentamicin sulfate in full 
therapeutic dosages (see gentamicin sulfate package insert). 
NOTE: During therapy sensitivity testing should be repeated frequently to detect 
the possible emergence of resistant organisms. 
Actions: gomme found to be susceptible /n vitro include: GRAM-NEGATIVE 
ORGANISMS — Ps. aeruginosa, Proteus mirabilis, Pr. morgani, Pr. rettgeri, 
Pr. vulgaris, E. coli, Enterobacter spp, Salmonella spp, H. influenzae, Neisseria 
spp. Bacteroides 3b , and Fusobacterium spp. 
GRAM-POSITIVE ORGANISMS — Staphylococcus aureus (non-penicillinase pro- 
ducing), Staph. albus, S. pneumoniae, beta-hemolytic streptococci, S. faecalis 
Clostridium spo, Peptococcus spp. and hy ae row? Spp. 
In vitro synergism between Geopen (carbenicillin disodium) and 
ins A sulfate has been demonstrated for certain strains of 
s. aeruginosa. 
Some newly emerging pathogenic strains of Herel//ea, Mima, 
Citrobacter, and Serratia have also shown /n vitro susceptibility. 
Not stable in the presence of penicillinase. Most K/ebsiella 
species are resistant. Some strains of Pseudomonas have 
developed resistance fairly rapidly. 
Contraindications: Known penicillin allergy. 
Warnings: Serious and occasional fatal hypersensitivity 
(anaphylactic) reactions have been reported in patients on 
penicillin therapy. These reactions are more apt to occur in in- 
dividuals with a history of sensitivity to multiple allergens. 
Observe patients with renal impairment for bleeding manifesta- 
tions and adhere strictly to dosage recommendations; if bleeding 
manifestations appear, discontinue antibiotic and institute ap- 
propriate therapy. 
Individuals with history of penicillin hypersensitivity reactions 
have experienced severe hypersensitivity reactions when treated 
with a cephalosporin. Before therapy with a penicillin, careful in- 





quiry should be made concerning previous hypersensitivity reactions to 
penicillins, cephalosporins, and other allergens. If an allergic reaction occurs, 
appropriate therapy should be instituted and discontinuance of carbenicillin 
therapy considered, unless the infection is life threatening and only amenable 
to carbenicillin therapy. The usual agents (antihistamines, pressor amines, and 
corticosteroids) should be readily available. 

SERIOUS ANAPHYLACTOID REACTIONS REQUIRE IMMEDIATE EMER- 
GENCY TREATMENT WITH EPINEPHRINE. OXYGEN AND INTRAVENOUS 
CORTICOSTEROIDS SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Usage in Pregnancy: Safety for use in pregnancy has not been established. 


Precautions: As with any other potent agent, it is advisable to check periodically 
for organ-system dysfunction, including renal, hepatic, and hematopoietic 
systems, during prolonged therapy. Emergence of resistant organisms, such as 
Klebsiella spp and Serratia spp,which may cause superinfection, should be kept in 
mind. Each gram contains 4.7 mEq sodium; in patients where sodium restriction 
is necessary, such as cardiac patients, periodic electrolyte determinations and 
monitoring of cardiac status should be made. In a few patients receiving high 
doses, hypokalemia has been reported; periodic serum potassium determinations 
should be made and corrective measures should be implemented when necessary. 
As with any penicillin preparation, an allergic response, including anaphylaxis, 
may occur, particularly in a hypersensitive individual. Cases of gonorrhea with a 
suspected primary lesion of syphilis should have darkfield examinations before 
treatment. In all other cases where concomitant syphilis is suspected, monthly 
serological tests should be made for a minimum of 4 months. 

Intramuscular injections should be made well within the body of a relatively 
large muscle (not into the lower and mid-third of the upper pref and aspiration 
is necessary to help avoid inadvertent injection into a blood vessel. Intravenous 
infusion should be given as slowly as possible. Reconstituted solution should 
be discarded after 24 hours if stored at room temperature, after 72 hours if 
refrigerated. Reconstituted Bulk Pharmacy Package solution should not be 
used for direct infusion. The maximum recommended dose is 40 gm per day; 
intramuscular injections should not exceed 2 gm per injection. 
Adverse Reactions: Hypersensitivity Reactions—Skin rashes, 
pruritus, urticaria, drug fever, and anaphylactic reactions. Gastro- 
intestinal Disturbances—Nausea. Hemic and Lymphatic Systems— 
Anemia, thrombocytopenia, leukopenia, neutropenia, and 
eosinophilia. Blood, de adi and Henal Studies— SGOT and SGPT 
elevations have been observed, particularly in children. To date, no 
clinical manifestations of hepatic or renal disorders have been 
demonstrated. CWS—Convulsions or neuromuscular irritability 
could occur with excessively high serum levels. Other— Pain at 
the site of injection, rarely accompanied by induration; in uremic 
patients receiving high doses (24 gm/day), hemorrhagic 
manifestations associated with abnormalities of coagulation 
tests, such as clotting and prothrombin time. Vein Irritation and 
Phlebitis— Particularly when undiluted solution is injected directly 
into the vein. 

How Supplied: Available in 1-gm, 2-gm, and 5-gm vials for IM/IV 
use; 2-gm, 5-gm, and 10-gm Piggyback Units for IV use; and 
30-gm Bulk Pharmacy Package. 


For Full Prescribing Information, please see package insert. 


ROORIG GE A division of Pfizer Pharmoceuticals, New York, New York 10017 
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Avitene (MCH) at work: 


hemostasis of stellate fracture 
of the liver 
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Bleeding controlled by application of hemostatic clam ps: mattress sutures 
were then installed to secure hemostasis of major bleeders. Avitene was applied to 
control residual hemorrhage after removal of clamps. 





Please see facing page for brief summary. 
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Avitene® (microfibrillar collagen hemostat), 
derived from purified bovine corium, differs 
physically, chemically, and clinically from 
other topical hemostats. Supplementing 
conventional hemostatic techniques, Avitene 
extends your range of options when 
surgical bleeding problems are encountered. 
In cases where sutures, cautery, or pressure 
are impractical or ineffective, Avitene... 


...à modified natural collagen, triggers the 
normal hemostatic mechanism, and produces 
a normal (physiologic) clot 


...adheres tenaciously, even to irregular bleeding 
surfaces 


...controls generalized bleeding from soft, friable 
tissues and highly vascularized organs 


...produces minimal foreign body response 


...is effective in most patients receiving heparin 
or aspirin, and in those who are moderately 
thrombocytopenic. 


Numerous clinical studies document the efficacy 
of Avitene in a wide range of surgical 
procedures. Reprints of these studies and films 
showing surgeons using Avitene (microfibrillar 
collagen hemostat) are available at your request. 
Films currently available include: (1) Six 
Demonstrations of Effectiveness; (2) Use in 
Partial Nephrectomy; (3) Use in Thoracic 
Surgery; (4) Use in Neurosurgery: and (5) Use 
in Bone Bleeding. 


For further information, write: 
Medical Director, Avicon, Inc., P.O. Box 85, 
Fort Worth, Texas 76101. 
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OW TO USE AVITENE* 
Keep Avitene dry. Care must be taken to ensure that Avitene is 
kept scrupulously dry, as prolonged exposure to moisture will 
impair its hemostatic efficacy. It will adhere to any wet surface and 
should be applied only with dry smooth forceps. 

Apply Avitene directly to the source of the bleeding. It is important 
that Avitene be applied directly to the source of bleeding. Other- 
wise Avitene may seal over the exit site of deeper hemorrhage and 
conceal an underlying hematoma. Surfaces to be treated should 
first be compressed with dry sponges, and then covered with 
Avitene. The amount required will depend on the force and 
severity of the bleeding. 

Apply pressure with a dry sponge. It is then necessary to apply 
moderate pressure over the Avitene with a dry sponge. The period 
of time necessary will vary with the severity of the bleeding, and 
may range from a minute for capillary bleeding, to three to five 
minutes for brisk bleeding or arterial leaks. For control of oozing 
from cancellous bone, Avitene should be firmly packed into the 
spongy bone surface. 

Remove excess Avitene. After five to ten minutes, excess Avitene 
should be teased away; this can usually be accomplished without 
initiating rebleeding. If breakthrough bleeding occurs in areas of 
thin application, additional Avitene may be applied. The amount 
required depends, again, on the severity of bleeding. In capillary 
bleeding, one gram will usually be sufficient for a 50 cm? area. 
Thicker coverage may be required for brisk bleeding. 

Avitene® (microfibrillar collagen hemostat) 

Description: Avitene is an absorbable topical hemostatic agent 
prepared as a dry, sterile, fibrous, water insoluble partial 
hydrochloric acid salt of purified bovine corium collagen. 
Indications: Avitene is used in surgical procedures as an adjunct 
to hemostasis when control of bleeding by ligature or conven- 
tional procedures is ineffective or impractical. 
Contraindications: Avitene should not be used in the closure of skin 
incisions as it may interfere with the healing of the skin edges. 
Warnings: Avitene is inactivated by autoclaving. Ethylene oxide 
reacts with bound hydrochloric acid to form ethylene chloro- 
hydrin. This product should not be resterilized. It is not for 
injection. Moistening Avitene or wetting with saline or throm- 
bin impairs its hemostatic efficacy. It should be used dry. 
Discard any unused portion. As with any foreign substance, use 
in contaminated wounds may enhance infection. 

Precautions: Only that amount of Avitene necessary to produce 
hemostasis should be used. After several minutes, excess mate- 
rial should be removed; this is usually possible without the 
re-initiation of active bleeding. Avitene contains a low, but 
detectable, level of intercalated bovine serum protein which 
reacts immunologically as does beef serum albumin. Increases 
in anti-BSA titer have been observed following treatment with 
Avitene. About two-thirds of individuals exhibit antibody titers 
because of ingestion of food products of bovine origin. Intra- 
dermal skin tests have occasionally shown a weak positive 
reaction to BSA or Avitene but these have not been correlated 
with IgG titers to BSA. Tests have failed to demonstrate 


clinically significant elicitation of antibodies of the IgE class 


against BSA following Avitene therapy. Care should be exer- 
cised to avoid spillage on nonbleeding surfaces, particularly in 
abdominal or thoracic viscera. Teratology studies in rats and 
rabbits have revealed no harm to the animal fetus. There are 
no well-controlled studies in pregnant women; therefore, Avi- 
tene should be used in pregnant women only when clearly 
needed. 

Adverse reactions: The most serious adverse reactions reported 
which may be related to the use of this drug are potentiation of 
infection including abscess formation, hematoma, wound dehi- 
scence, mediastinitis. Other reported adverse reactions possibly 
drug related are adhesion formation, allergic reaction, foreign 
body reaction, subgaleal seroma (report of a single case). 

How supplied: In | g and 5 g sterile jars of sterile microfibrillar 
collagen hemostat all contained in sealed can. Sterility of the 
jars exterior cannot be guaranteed if can seal is broken. 
Content of jar is sterile until opened. 6/78 
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Radiation-Related Thyroid Carcinoma 


James M. Cerletty, MD; Alejandro R. Guansing, MD; Norman H. Engbring, MD; Thad C. Hagen, MD; 
Hak-Joong Kim, MD; Kaup R. Shetty, MD; Paul S. Rosenfeld, MD; Stuart Wilson, MD 


è Of 1,825 subjects with a history of head or neck irradiation, 
358 (19.6%) were found to have thyroid abnormalities. One 
hundred sixty-five (9%) had either single or multiple nodules, 153 
(8.4%) had diffuse thyromegaly, and 40 (2.2%) had had thyroid 
surgery. Surgery was performed on 113 subjects with nodules; 
carcinoma was found in 34 (30.196). Clinical examination of the 


. neck was the most valuable method of detecting abnormalities. 


Detection of nodules was not significantly enhanced by routine 
use of thyroid imaging studies. Measurements of levels of serum 
thyroid-stimulating hormone, thyroxine, triidothyronine resin 
uptake, and thyroid antibodies were not useful in screening for 
nodules or carcinoma. 

(Arch Surg 113:1072-1076, 1978) 


pen therapy was widely utilized throughout the 
United States in the past to treat a variety of benign 
conditions in the head and neck area. External radiation 
was frequently administered to shrink an "enlarged" 
thymus gland in infants or for the treatment of large 
tonsils or adenoids, acne, tinea capitis, and other conditions 
in children and young adults. This form of treatment for 
the majority of these problems was generally discontinued 
by 1958 because of accumulating evidence that the scatter 
radiation received by the thyroid gland was responsible for 
the development of thyroid neoplasia. In a report 
published in late 1973, DeGroot and Paloyan: emphasized 
that the latent interval between the treatment and the 
detection of thyroid abnormalities may exceed 20 or even 
30 years. Because of this indeterminate latent period, the 
Medical College of Wisconsin, Milwaukee, organized a 
program to screen subjects who had a history of head or 
neck irradiation for thyroid abnormalities. The Screening 
program was activated in March 1974. The organization of 
this program has been described elsewhere.’ Subsequent to 
the onset of this program, publication of the findings of 
similar programs had clarified the magnitude of the 
problem. In a study of 100 asymptomatic, irradiated indi- 
viduals at the University of Chicago, palpable abnormali- 
ties of the thyroid were found in 26, and malignant tumors 
in seven of the 15 of that group who were explored 
surgically.’ More than 1,000 irradiated individuals have 
been screened at Michael Reese Hospital, Chicago; 27% of 
that group were found to have abnormalities of the thyroid 
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Reprint requests to Milwaukee County General Hospital, 8700 W Wiscon- 
sin Ave, Milwaukee, WI 53226 (Dr Cerletty). 


1072 Arch Surg—Vol 113, Sept 1978 


by palpation and/or scan. One third of the group with 
nodular disease was found to have thyroid cancer at 


surgery.* 
SUBJECTS AND METHODS 


All subjects who claimed to have received head or neck irradia- 
tion were accepted into the study. Registered subjects were given 
appointments and assembled in groups of 40 or 50. One of the 
faculty members of the Endocrine Section then explained the 
nature of the problem and outlined the method of evaluation that 
was planned. A written summary of this explanation was also 
provided. Subjects filled out a brief medical history form, with 
special attention to any details they might be able to recount 
regarding their radiation history. Consent was obtained for all 
studies performed in the evaluation. Medical release forms to 
obtain any data still available on radiation treatment were 
completed by all of the subjects. Each subject was then seen in an 
individual examining room and his medical history was reviewed 
with one of the Endocrine Section staff. The initial physical 
examination included determination of blood pressure, height, and 
weight, and an ear, nose, and throat examination. Examination of 
the thyroid gland was conducted independently by at least two 
examiners who were faculty members in the Endocrine Section. If 
the two examiners did not agree on the findings, additional 
examinations were made and a consensus formed. Blood was 
obtained for the determination of levels of serum thyroxine (T,), 
triidothyronine (T,) resin uptake, thyroid-stimulating hormone 
(TSH) and antithyroglobulin antibody studies. At the start of the 
project, arrangements were made for all consenting subjects to 
have a thyroid scan, using sodium pertechnetate Tc 99m. Initially, 
these scans were performed with the rectilinear scanner; later in 
the study, a preferred imaging instrument, the gamma camera 
with a pinhole collimator, was utilized. The possibility that thyroid 
neoplasms might be a result of a breakdown in immune surveil- 
lance, especially if there was a history of thymic irradiation, was 
investigated by assessing cellular immunity with intradermal 
testing for delayed hypersensitivity using Monilia, Trichophyton, 
and mumps antigens, 

Patients with nodular thyroid disease were given a letter with 
the findings of the evaluation and referred to their own physicians 
witha recommendation for surgery unless there were medical 
contraindications. Patients with diffuse thyromegaly were 
advised to take TSH-suppressive doses of thyroid hormone and 
were scheduled for follow-up at three- to six-month intervals. 
Subjects who had no palpable abnormalities were offered the 
option of prophylactic TSH suppression and were asked to come 
back for an annual reexamination. 


RESULTS 


Evaluatory studies were conducted on 1,825 subjects who 
gave a history of previous radiation to the head or neck 
area. Although many of the subjects had little or no 
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Table 1.—Abnormalities of the Thyroid 
in 1,825 Irradiated Subjects 


Thyroid nodule(s) 165 9 


.0 
Diffuse thyromegaly 153 . 8.4 
Previous thyroid surgery 4 


0 2.2 
Total 358 19.6 


Table 2.—Surgery for Nodular Disease 


No. of No. (96) with 
Patients Thyroid Carcinoma 









Community hospitals 


(lobectomy usual procedure) 90 20 (22.2) 
Medical center 
(near-total thyroidectomy 
standard procedure) 23 14 (60.8) 
Combined results 113 34 (30.1) 





recollection of such therapy, they had been directed to the 
clinie by concerned parents. A summary of the initial 
findings is outlined in Table 1. Of the total group, 80.475 
were found to have a norma! thyroid on clinical examina- 
tion. Abnormalities were found in almost 20% of the entire 
group and consisted of thyroid nodules (single or multiple) 
in 9%, diffuse thyromegaly in 8.4%, and evidence of 
previous thyroid surgery in 2.2%. Of the subjects who had 
previous thyroid surgery, nine had had surgical treatment 
for hyperthyroidism, six for carcinoma of the thyroid, and 
the others for benign nodules or goiter. These subjects are 
not included in the subsequent evaluation of the prevalence 
of nodular thyroid, diffuse thyromegaly, or carcinoma of 
the thyroid gland. When the 40 subjects who had prior 
thyroid surgery are excluded, the prevalence of thyroid 
nodules in the remaining group is 9.24%. 

The presence of nodular thyroid disease was considered 
to be an indication for surgery unless there were medical 
contraindications to such a procedure. We referred the 
individual patient back to his personal physician with our 
recommendation; the decision as to the management of the 
nodular thyroid was then made by the patient's physician. 
A number of patients who did not have a personal physi- 
cian requested referral to a faculty member in our medical 
center. Surgery has thus far been carried out on 113 
subjects with nodular thyroid disease. Ninety of these 
subjects had thyroid surgery performed at one of the 
community hospitals, where lobectomy was the usual 
initial operative procedure. Twenty-three subjects opted to 
have their surgery at our medical center. The choice of 
physician and hospital was the patient’s and was not based 
on clinical findings. Although our initial approach to the 
palpably single nodule was lobectomy, this was soon 
changed to near-total thyreidectomy because more than 
40% of the subjects with nodular thyroid disease had more 
than one nodule on clinical examination and usually had 
multiple nodules at surgical exploration. Near-total thy- 
roidectomy is defined as complete removal of the thyroid 
lobe containing the dominant nodule, isthmusectomy, and 
removal of as much of the contralateral lobe as possible 
with preservation of the vascular supply to. parathyroid 
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Table 3.—Characteristics of Thyroid Malignancies 
in Irradiated Subjects 


No. of Subjects 


Community Medical 


Hospital Center Total 


Type of malignancy 
Papillary adenocarcinoma 
Pure papillary 9 


Medullary-mixed 


Distribution of tumor 
Multicentric 


Unicentric 
Size of tumor, cm (largest dimension) 


5 20 


*One subject with pure papillary adenocarcinoma was seen one year 
postoperatively with recurrent cervical adenopathy that was histologically 
an undifferentiated carcinoma. 


Table 4.—Relationship of Clinical Examination 
to Thyroid Imaging Study 


Palpation Scan No. 


Normal Normal 263 
Normal Abnormal 2 
Abnormal Abnormal 161 


Abnormal Normal 16 





glands on that side of the neck. The results of surgery for 
nodular disease are outlined in Table 2. Thyroid carcinomas 
were found in 34 of the 113 subjects who underwent 
surgery (30.1%). Twenty malignant lesions were found in 
the 90 subjects who had surgery in hospitals where lobec- 
tomy was the usual procedure. Thyroid carcinomas were 
found in 14 of the 23 subjects who underwent near total 
thyroidectomy at our center. It is of interest that in six 
patients in the latter group, thyroid malignancy was 


detected in nodules other than the one that was most — 


prominent on clinical examination 

Characteristics of the 34 thyroid carcinomas found in the 
113 subjects who underwent surgery are outlined in Table 
3. The carcinomas were not characterized unless adequate 
information including surgery and pathologic reports and 
slides were reviewed by a member of our study group. 
Thyroid glands removed at our medical center were metic- 
ulously examined with serial sections taken at 3-mm 
intervals. Thyroids removed at community hospitals were 
subjected to standard pathologic examination with random 
sectionings at the discretion of the individual pathologist. 
The majority of the carcinomas were of the papillary 
adenocarcinoma type, with 17 classified as pure papillary 
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Table 5.—Reasons for Radiation Treatment 


TETTEI Ee a aeRO SN E AS TE E P EERE VU IN TRISTE S 


% of Subjects 


M VS 


Total Group 
(N = 1,825) 
54.7 





Tonsils 


Diffuse Thyromegaly 
(N = 153) 
49.6 





Nodular Thyroids 
(N = 165) 
66.1 


Thyroid Carcinoma 
(N = 34) 
58.8 








Thymus 18.8 20.9 14.5 14.7 


Acne 
Miscellaneous 


Unknown 10.2 


Table 6.—Sex and Age Data 


Diffuse 

Total Thyro- Nodular Thyroid 
Group megaly Thyroids Carcinoma 
(N=1,825) (N=153) (Nz165) (N=34) 






Sex (female-male 
ratio) 1.10 1.78 1.17 1.00 
of radiation, yr 8.3 7.4 6.2 5.1 

Average age when 
and ten as mixed papillary-follicular. One thyroid showed 
elements of medullary carcinoma in addition to mixed 
papillary-follicular elements. There was no family history 
of thyroid carcinoma or evidence of other endocrine prob- 
lems in this patient. Serum calcitonin levels were undetect- 
able in this patient and her immediate relatives. Six 
subjects were found to have follicular carcinoma. It is of 
interest that one subject with a pure papillary adenocarci- 
noma was seen one year after thyroidectomy with recur- 
rent cervical adenopathy that proved to be undifferen- 
tiated carcinoma. This was the only case in which there was 
evidence of an undifferentiated type of thyroid malignan- 
cy and appears to be a transition phenomenon in which an 
undifferentiated tumor evolved from a preexisting well- 
differentiated lesion. Twenty-five of the thyroid tumors 
were unicentric and nine were multicentric in distribution. 
The size of the malignant lesions in their largest dimension 
ranged from 6.0 to less than 0.5 cm. Twenty-two of these 
tumors were 1 cm or greater in their largest dimension. 
Eight malignant lesions were less than 0.5 em in size. 
Confirmed cervical node metastases were noted in 14 of the 
34 patients. All of the thyroid tissue examined pathologi- 
cally showed marked multinodularity, extensive intersti- 
tial fibrosis, and in some cases lymphocytic thyroiditis." 

Thyroid imaging studies were performed on 442 
subjects. The correlation between findings on clinical 
examination of the neck and on thyroid scan are outlined in 
Table 4. Two hundred sixty-five subjects with no palpable 
abnormalities had thyroid scans performed. Abnormalities 
were discovered on scans in two of these subjects, who on 
subsequent reexamination were found to have a nodule 
that had been clinically missed on the first evaluation. 
More than one third of these evaluations were done with 
the gamma camera with pinhole collimator, which provides 
an image superior to that obtained with the rectilinear 
scanner; this technique did not increase the yield over that 
found on clinical examination of the neck. One hundred 
seventy-seven subjects with thyroid abnormalities on 


1074 Arch Surg—Vol 113, Sept 1978 


11.1 







7.2 9.2 3.0 8.8 
9.1 9.2 6.1 3.0 


10.3 14.7 


palpation also had imaging studies. Scans were abnormal 
in 161 (91%) of these subjects, but were considered normal 
in 16 with palpable abnormalities. Because of these initial 
findings, routine scanning of the thyroid gland in subjects 
without palpable abnormalities was discontinued part way 
through the study. 

Measurements of serum T,, T, resin uptake, TSH, and 
antithyroglobulin antibodies were performed on the first 
500 subjects screened. We reported earlier that there was 
no significant incidence of abnormalities of any of these 
studies in the total group or in the subjects with thyroid 
abnormalities." It was concluded that such thyroid func- 
tion studies are not helpful in detecting thyroid malignan- 
cy or nodules in an irradiated group. For this reason, these 
studies have been discontinued as a routine evaluatory 
procedure in our screening program. 

Delayed hypersensitivity tests using Monilia, Tricho- 
phyton, and mumps antigens showed positive skin reac- 
tions (to at least one of the three) in 74.2% of 350 
individuals. Of the 70 subjects in that group who had 
thyroid abnormalities, 84.6% had positive skin reactions. 
These rates of reactivity are similar to those of the general 
population. A defect in delayed hypersensitivity response, 
using skin reactivity to antigens as an indicator, was not 
demonstrated in this group." 

Radiation treatment for benign disease of the head and 
neck had not been utilized to any extent at our medical 
center, but was widely used at community hospitals and 
physicians’ offices in Wisconsin. Since many of these 
records are no longer available, specific correlation of 
thyroid abnormalities with radiation dosage and shielding 
was impossible to determine. Although the amounts of 
radiation for individual conditions varied considerably in 
this community, it has been estimated that the usual dose 
of radiation for tonsillar hypertrophy was of the order of 
600 rads, and the dose for thymic enlargement was 
between 100 and 150 rads in most cases. 

The majority of the subjects in our group indicated that 
they had received their radiation treatments for disorders 
of the tonsils, thymic enlargement, or acne. The reasons for 
radiation treatment in the total group and in subjects with 
abnormalities of their thyroid gland are summarized in 
Table 5. The major reason for radiation treatment in our 
subjects was tonsillary hypertrophy, which accounted for 
almost 55% of the total group. The next most common 
reason for radiation was thymic enlargement, which 
accounted for almost 19% of the group. There was no 
statistically significant difference in the reasons for radi- 
ation in the total group when compared to the subjects with 
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diffuse thyromegaly, nodular thyroid disease, or thyroid 
carcinoma. 

The sex distribution, the average age at the time of 
radiation treatment, and the average age when evaluated 
are summarized in Table 6. The average individual in our 
study group was 30.2 years old and had received radiation 
treatment almost 22 years ago. There was a relatively 
equal distribution of males and females in the study. In 
subjeets with thyroid abnormalities, the only significant 
finding was a slight predominance of females in the group 
with diffuse thyromegaly. 


COMMENT 


A determination of the significance of the findings of 
our study is complicated by the absence of a satisfactory 
control group. The vast majority of subjects who entered 
our screening program had no recollection of the radiation 
treatment that they had received in most cases in early 
childhood and eame to our program only at the instigation 
of their parents. Therefore, the denial of a history of 
previous radiation therapy in a proposed control subject 
must be interpreted with some skepticism, and makes 
selection of a satisfactory control group exceedingly diffi- 
cult. A community survey of goiter and other thyroid 
diseases in Tecumseh, Mich, disclosed a prevalence of 
palpable nodular thyroid disease of 0.8%.'* The prevalence 
of palpable nodules in the Framingham study was 2.7%, 
with no carcinomas in nodules that were excised.'* There is 
no evidence that patients who may have had previous 
radiation therapy were excluded from these study groups. 
Thyroid nodularity is known to increase with aging. The 
average age in the Tecumseh and Framingham popula- 
tions was considerably higher than in our study group, 
which makes the prevalence of 9.2476 of nodular disease 
that we encountered all the more impressive. Refetoff et 
al'* selected 75 age-matched controls who had no history of 
radiation and compared them to 200 irradiated subjects. 
Thyromegaly was noted in 10% of the controls and in 33.5% 
of the irradiated subjects. A thyroid nodule was found in 
one of the 75 controls and proved to be a benign follicular 
adenoma. In contrast, 35 of the 200 irradiated subjects had 
nodular thyroid disease. 

Thyroid nodules were found in 9.24% of the total group 
evaluated in our screening program. The incidence of 
thyroid malignancy in the subjects who underwent surgery 
was 30.1%. From these data, one might calculate a preva- 
lence of thyroid carcinoma of 2.8% if one assumed the rate 
of carcinoma in the subjects not treated by operation to be 
the same as those who had surgery. However, if one takes 
the incidence of thyroid carcinoma of 60.8% found in our 
medical center, where total thyroidectomy and meticulous 
pathologie sectioning of the specimen were routinely 
performed, one can arrive at a prevalence of thyroid 
carcinoma of 5.6%. One would then have to assume that a 
number of carcinomas were missed because of failure to do 
a complete thyroidectomy or meticulous sectioning of the 
pathologie material. The prevalence of thyroid carcinoma 
of 2.8% in our study is in contrast to the 9% prevalence 
reported by Favus et al* and the 7% reported by Refetoff et 
al. To some extent, the prevalence of thyroid nodules and 
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carcinoma is related to the amount of radiation to which 
the thyroid was exposed. Since we do not have specific data 
on radiation dosage, it is impossible to make this correla- 
tion and invalid to compare our results to studies in which 
this information is known. Another factor that may 
explain the discrepancy in prevalence related to the find- 
ing of diffuse thyromegaly in 8% of our subjects. Possibly 
some of these goiters harbored carcinomas. We chose to 
treat these subjects with TSH suppression with thyroid 
hormone rather than explore them surgically. If shrinkage 
of thyroid tissue on TSH suppression disclosed a nodule 
concealed in the goiter, surgery would be recommended. 

The question of the biologic significance of carcinomas 
of the thyroid gland, particularly papillary carcinomas of 
the so-called occult type, has not been satisfactorily 
answered to this day. In postmorten studies, when an 
excised thyroid gland is subjected to meticulous sectioning 
for examination, small thyroid papillary carcinomas are 
found to be present in a large percentage of subjects. 
Occult thyroid carcinomas are classically defined as those 
found accidentally by the pathologist and less than 1.5 em 
in greatest dimension; these tumors are believed to be of 
little, if any, clinical significance. In a study by Sampson et 
al’ on Japanese subjects, more than 95% of these supposed- 
ly innocuous tumors were less than 1.0 em in size. Nine 
occult carcinomas of the thyroid were found in 157 autop- 
sies in Minnesota, a prevalence of 5.7%.'° The average age 
of these subjects was mid-60s, and there was no way in 
which a history of radiation could be excluded. The ques- 
tion whether a small papillary carcinoma lying in the 
thyroid of a 30-year-old is as biologically "insignificant" as 
those found incidentally at autopsy in sexagenarians is a 
moot point. Pending an extensive survey of the prevalence 
of thyroid malignancy in nonirradiated subjects in a 
younger age group, this question cannot be answered. That 
papillary carcinomas of the thyroid more than 1.0 or 1.5 cm 
in greatest dimension may be biologically significant is not 
questioned. Fifteen of the 34 carcinomas in this study were 
greater than 1.5 em in size. Àn additional seven tumors 
were 1.0 em in size. Although the 12 tumors that were 0.5 
em or less in size possibly were not of biologic significance, 
three of these tumors were multicentric in distribution and 
one of them was a follicular carcinoma with evidence of 
angioinvasion. Until the natural history of the small 
thyroid carcinomas in irradiated subjects has been clearly 
established, a reasonably cautious approach to their 
management seems warranted. A more conservative 
approach might exclude near-total thyroidectomy as initial 
surgical treatment unless the morbidity associated with 
this procedure in the hands of the individual surgeon is 
insignificant. 

Standard thyroid function tests are not helpful in screen- 
ing for thyroid neoplasia. However, it is apparent from the 
report of Schneider et al” that thyroglobulin assays may be 
useful in combination with other modes of evaluation since 
levels are frequently elevated in subjects with nodular 
thyroid disease vs those without evidence of nodules. 
However, thyroglobulin assays are without value in distin- 
guishing benign from malignant disease on a screening 
basis. 
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When a team of experienced examiners evaluates the 
thyroid gland of an individual who has had previous head 
or neck irradiation, palpation of the neck is the only 
necessary evaluatory procedure. Higher yield in the discov- 
ery of thyroid abnormalities was not significantly effected 
with the use of thyroid imaging techniques. If a screening 
program is undertaken with less experienced examiners, 
the yield on scan might be relatively higher. It is our 
recommendation that routine utilization of thyroid scan- 
ning in such a screening process be a matter of medical 
judgment. 

The practicing physician should carefully examine the 
neck of any patient who has a history of head or neck 
irradiation. If the thyroid gland is clearly normal, the 
patient should be instructed to have yearly reexaminations 
of his neck. Some thyroidologists might consider placing 
such subjects on TSH-suppressive doses of thyroid 
hormone as a prophylaxis against the development of 
thyroid nodules, but the efficacy of this measure remains 
to be established. If the thyroid gland is abnormal, or if 
there is a question of an abnormality on clinical examina- 
tion, a thyroid scan should be performed, preferably with 
sodium pertechnetate Te 99m or iodine 123. The clinical 
findings and the findings on scanning should be correlated. 


—. Consultation with an experienced thyroidologist should be 
considered. The patient with a nodule that does not 


concentrate radioactive iodine, especially if that nodule is 


_ greater than 1.0 to 1.5 em in diameter, should be considered 


as a candidate for thyroid surgery if there are no medical 
contraindications. When findings are not clear-cut or the 
nodules are smaller in size, a short trial of TSH-suppressive 
doses of thyroid hormone and close follow-up may be 
warranted. The patient with diffuse thyromegaly should 
also be treated with thyroid hormone and periodic neck 
examinations. 


This investigation was supported in part by grant 5M01RR00058 from the 
Public Health Service to the Medical College of Wisconsin Clinical Research 
Center. 
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Invited Editorial Comment 


Dr Cerletty and his co-workers are to be commended for 
carrying out an excellent screening program for individuals in the 
Milwaukee area who were exposed to external irradiation to the 
neck. Their survey techniques are a model for others who are 
interested in this field. 

Since 1950 it has been recognized that individuals who were 
exposed to low-dose irradiation to the neck area are more prone to 
develop both benign and malignant thyroid lesions. At first it was 
thought that only the thyroid glands of infants and young children 
were vulnerable to neoplasia, but more recently it has been clearly 
demonstrated that adolescents and young adults, many of whom 
received x-ray therapy for acne vulgaris, are also at risk. Almost 
all individuals received less than 1,500 rads. The minimum dose 
that is harmful is difficult to ascertain. An increased incidence of 
thyroid cancer is certainly present in individuals who received 50 
rads to the neck. Another study suggests that even 7 rads may be 
harmful. The mean latency period is now recognized to be 20 to 30 
years in most individuals; some patients, however, have had 
thyroid carcinomas diagnosed even 30 to 40 years after irradia- 
tion. 

Most of the recent studies demonstrate that about 25% of 
patients with a history of neck irradiation have a palpable 
abnormality of the thyroid. We advise operation on any patient in 
whom either a single or multiple thyroid nodules are present on 
palpation. A thyroid scan, with sodium pertechnetate Tc 99m or 
iodine 123 may sometimes be helpful. In most series, about one 
third of the patients who are operated on are found to have 
carcinoma of the thyroid; usually this is papillary or follicular. We 
recommend a near-total or total thyroidectomy for these irra- 
diated patients and have performed this operation with a very low 
morbidity. The present study appears to justify this operative 
approach. When lobectomy was performed, thyroid malignancy 
was diagnosed in 22%; when near-total thyroidectomy was 
performed, 66% of patients were found to have a carcinoma. 
Although the pathologists and the techniques that they used in 
examining the thyroid differed, there is the suggestion from these 
data that some small carcinomas will be missed in the opposite lobe 
if only a lobectomy is performed. This has been our experience. 

Finally, low-dose external irradiation has also been associated 
with an increased incidence of benign and malignant brain 
tumors, salivary gland tumors, breast carcinomas, and probably 
parathyroid adenomas. All physicians should be aware of these 
data and perhaps modify their use of diagnostic and therapeutic 
modalities accordingly. 

Epwin L. KAPLAN, MD 
Chicago 
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*Ross, S. etal.: JAMA 229: 1075 (Aug. 19) 1974. 


BRIEF SUMMARY OF PRESCRIBING INFORMATION 


Combined Prostaphlin* (oxacillin sodium) 
Capsule and Oral Solution (11) PROSTAPHLIN 9/11/75 
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Indications: Altnough the principal indication for oxacillin 
Sodium is in the treatment of infections due to penicilli 
nase-producing staphylococci, it may be used to initiate 
therapy in such patients in whom a staphylococcal infec 
tion is suspected. (See Important Note below.) 

Bacterio ogic Studies to determine the causative or 


ganisms and their sensitivity to oxacillin sodium should 


be performed 
Important Note: When it is judged necessary that treat- 


ment be initiated before definitive culture and sensitivity 
results are known, the choice of oxacillin sodium should 


take into consideration the fact that it has been shown to 


be effective only in the treatment of infections caused by 
pneumococci, Group A beta-hemolytic streptococci and 
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staphylococcal strains which are resistant to these 
penicillins 

Methicillin-resistant strains are almost always resistant 
to all other penicillinase-resistant penicillins (cross- 
resistance with cephalosporin derivatives also occurs 
frequently). Resistance to any penicillinase-resistant 
penicillin should be interpreted as evidence of clinical 
resistance to all, in spite of the fact that minor variations 
nin vitro sensitivity may be encountered when more 
than one penicillinase-resistant penicillin is tested against 
the same strain of staphylococcus 
Contraindications: A previous hypersensitivity reaction 
to any penicillin is a contraindication 
Warning: Serious and occasionally fatal hypersensitivity 
(anaphylactoid) reactions have been reported in patients 
on penicillin therapy. Although anaphylaxis is more fre 
quent following parenteral therapy it has occurred in pa- 
tients on oral penicillins. These reactions are more apt to 
occur in individuals with a history of sensitivity to multiple 
allergens 

There have been well documented reports of individu- 
ais with a history of penicillin hypersensitivity reactions 
who have experienced severe hypersensitivity reactions 
when treated with a cephalosporin. Before therapy with a 
penicillin, careful inquiry should be made concerning 
previous hypersensitivity reactions to penicillins 
cephalosporins, and other allergens. If an allergic reac- 
tion occurs, the drug should be discontinued and the pa- 
tient treated with the usual agents e.g., pressor amines, 
antihistamines and corticosteroids 
Precautions: Penicillin should be used with caution in 
individuals with histories of significant allergies and/or 
asthma à 

The possibility of bacterial and/or fungal overgrowth 
should be kept in mind during long-term therapy. If over- 
growth of resistant organisms occurs, appropriate mea- 
sures should be taken 

As with any potent drug, periodic assessment of organ 
system function, including renal, hepatic, and 
hematopoietic, should be made during long-term 
therapy 

Experience in premature and newborn infants is lim- 
ited. Caution should be exercised in administration of the 
drug to such patients and frequent evaluation of organ 
system function is recommended 














staph 


oafety for use in pregnancy has not been established 
Adverse Reactions: The hypersens 


Nsitivify reactions re 
ported are skin rashes, urticaria, serum sickness and 
anaphylactic reactions. Oral lesions such as glossitis and 


stomatitis have been reported. Fever, eosinophilia, ora 
and rectal moniliasis have also been reported. Hemolyti 
anemia, transient neutropenia with evidence of granul 
cytopenia or thrombocytopenia, neuropathy, and neph 
rotoxicity (oliguria, albuminuria, hematuria, pyuria, and/or 
cylindruria) are infrequent and usually associated with 
high doses of parenteral penicillin 

|n some newborns and infants receiving high doses 
oxacillin sodium (150 to 175 mg./Kg./dGay), transient 
hematuria, albuminuria, and azotemia have been encoun 
tered. Although the causal relationshir not entirely 
clear, infants and newborns treated with high doses of 
the drug should be observed closely for signs of rena 
impairment 


One patient developed granulocytopenia while receiv 


ng intravenous oxacillin sodium and vancomycin. The 
blood count returned to normal after both drugs were 


^ 


discontinued. Another patient was reported to have 
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Popliteal Artery Aneurysms 


Past and Present 


W. Randolph Chitwood, Jr, MD; Lewis H. Stocks, MD, PhD; Walter G. Wolfe, MD 


èe Popliteal artery aneurysms have had an important historic 
role in the development of modern vascular surgery. Early 
methods of surgical therapy for these aneurysms are detailed in 
this report for a perspective. Clinical aspects of surgical diagno- 
sis and treatment of 35 popliteal artery aneurysms in 26 patients 
are also reviewed. Such aneurysms often present with varied 
symptoms and should be considered a treacherous disease 
entity since limb loss occurs in a considerable number of 
patients. Coexisting disease frequently complicates both the 
intraoperative and postoperative course of these patients. In this 
series of popliteal aneurysms, excision and venous autograft 
interposition offered the most successful operative therapy. 

(Arch Surg 113:1078-1082, 1978) 


T 170 AD, Galen first described aneurysms in his treatise 
on pathological swellings. In that account, he illus- 
trated aneurysms of traumatic origin rather than those of 
an atherosclerotic cause.' Later, Paulus Aegineta detailed 
the bruit often associated with aneurysms and championed 
the operation used in the fourth century by Antyllus.'* 
Antyllus's method, probably the first definitive operation 
for aneurysms, consisted of opening the sac after proximal 
and distal ligation. Unfortunately, suppuration and subse- 
quent fatal hemorrhage often ensued. During the 
16th century, Ambrose Pare restressed the importance of 
Antyllus’s operation, but Philagrius was the first to 
remove an aneurysmal sae after ligating all efferent 
vessels. Later, Dominique Anel (1710) further modified 
Antyllus's operation by ligating the unopened sac. 

Heister proposed compression as a plausible treatment 
of popliteal aneurysms, and in 1772, Guanttani reported 
the first three cases cured by this therapy.' Compression 
continued to be used by many prominent surgeons during 
the 18th and 19th centuries. In fact, various clamps were 
even designed to deliver constant pressure to aneurysms in 
hope of cure (Fig 1). Prolonged flexion of the knee joint 
was attempted, but the ultimate effort was recorded when 
Dr Willard Parker of New York, had relays of medical 
students deliver digital pressure to the involved area for 
several days. In the 1860s, Theodor Billroth* espoused 
compression as an adjunct to either injection or ligation of 
peripheral aneurysms. He concluded that simple ligation 
by Antyllus's technique was inadequate therapy. 

John Hunter was the first to devise an operation for 


popliteal aneurysms based on firm scientific principle. He 
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surmised that ligation of aneurysmal sacs resulted in 
hemorrhage because of intrinsic vessel wall disease. In 
animals, he demonstrated experimentally that pure 
anatomic weakness without disease did not predispose to 
aneurysmal dilation and rupture. From this observation, 
Hunter ascertained that a successful operation for poplit- 
eal aneurysms could be done safely by ligating the femoral 
artery proximally in the thigh, a point free of disease. 
Another notable surgical concept developed after he 
ligated the external carotid of a stag in Richmond Park in 


. London. After one week, the capillary circulation of the 


antler became reestablished by visible collateral channels.* 
Based on this understanding of intrinsic vessel disease and 
collateral vascularization, Hunter first performed success- 
fully his now famous operation for popliteal aneurysm in 
December 1785 (Fig 2). The superficial femoral artery of a 
45-year-old coachman was ligated in the midthigh where 
normal vessel was present, with complete relief of symp- 
toms. The patient died 15 months later of causes unrelated 
to his aneurysm, but the efficacy of the operation had 
become established.* 

This specimen, as well as other Hunterian aneurysms, is 
preserved at the Royal College of Surgeons in London. 
Hunter's students, Cooper and Abernethy, later modified 
the Hunterian method by dividing the superficial femoral 
artery between ligatures. It is noteworthy that Percivall 
Pott, Hunter's mentor, once said of preHunterian vascular 
ligations, "I have tried it myself more than once... but the 
event has always been fatal Nor have I seen any other 
operation than that of amputation which has preserved the 
life of the patient." However, later Pott adopted Hunter's 
operation for treating many peripheral aneurysms. 

The next major contribution to aneurysm surgery 
evolved from Joseph Lister's* investigative spirit while he 
was regius professor at Glasgow. His outstanding work 
entitled, “Ligation of Arteries on the Antiseptic System” - 
(1869), most certainly helped bolster successful arterial 
surgery in the late 19th century. Prior to this, suppuration 
had menaced many well-designed surgical procedures. 
Lister presoaked both silk and animal membrane ligatures 
in carbolic acid. Using these antiseptic sutures combined 
with meticulous operative technique, he ligated successful- 
ly the iliac artery for a femoral aneurysm in 1868. Subse- 
quently, he modified these methods for treatment of other 
arterial aneurysms. 

In America, Wright Post first successfully ligated a 
popliteal aneurysm in 1814. After that, very little progress 
occurred until Rudolph Matas of New Orleans developed 
his notable technique of arterial endoaneurysmorrhaphy in 
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Fig 1.—Arterial compression clamp 


designed by Dr Skey in mid-19th Fig 3.—Rudolph Matas first em- 





century.? 22) ployed his endoaneurysmorrhaphy d 
to treat popliteal aneurysms in 1902 | 
(Ann Surg 37:161, 1903). a 


Fig 2.—Preserved specimen of Hunter's first 
popliteal aneurysm cured in 1785 by ligation. 


Fig 5.—Bertram Bernheim’s autogenous 
vein graft replaced popliteal artery aneu- 
rysm for first time in America (1915): left, k 
preoperative syphilitic popliteal aneurysm; i 
right, 12-cm saphenous vein graft inter- 
posed (Bull Johns Hopkins Hosp 27:94, 
1916). 


"Wer. 





Fig 4.—First successful vein graft for pop- 
liteal aneurysm in Britain, employing 
saphenous vein graft; Hogarth Pringle, in 
1912, repaired this traumatic aneurysm. 
Patent graft was removed at autopsy 
several years later. 
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1888. He then modified this operation to suture safely 
aneurysmal saes in either a restorative, obliterative, or 
reconstructive fashion. In 1902, Matas first applied his 
technique for repairing a popliteal aneurysm and obtained 
good postoperative results (Fig 3).° By 1920, he had treated 
154 cases using all three types of endoaneurysmorrhaphy, 
with a failure rate of only 6.44." Matas discouraged 
extirpative operations and professed that valuable collater- 
alization might be disrupted if the entire sae was removed. 
Moreover, he stressed that injury to the closely associated 
popliteal nerve and vein were additional hazards of 
complete removal. 

Experimental vascular surgery flourished after the first 
end-to-end suture of a transected human femoral artery by 
Murphy" in 1897. At that time, he alluded to the possibility 
of primary resection of aneurysm sacs with subsequent 
suture closure of involved vessels. Thereafter, in 1903, 


Hopfner inserted the first arterial allograft by grafting a 


segment of femoral artery into the carotid artery of 
another dog.'* Autologous vein grafts for peripheral aneu- 
rysms were soon to be accomplished in patients by Profes- 
sors Eric Lexer and Jose Goyannes in 1906." In May 1912, 
Hogarth Pringle'* of Glasgow performed an autogenous 
vein graft for popliteal aneurysm for the first time in 
Britain (Fig 4). Thus, these early successes became the 


genesis of new techniques and ideas regarding vascular . 


repair. 

In 1916, Bertram Bernheim" reported the first Ameri- 
can vein graft interposition for a popliteal aneurysm. He 
detailed the removal of a syphilitic popliteal aneurysm 
with substitution, using a 12-em section of autogenous 
saphenous vein (Fig 5). Even though Dr Halsted'*-* appar- 
ently never used Bernheim's method, he championed it as 
the "ideal operation," but he himself used constrictive 
aluminum bands several times to occlude the femoral 
artery as treatment for popliteal aneurysms. In contrast, 
Mont Reid, while Halsted's resident surgeon, excised a 
popliteal aneurysm sac on two occasions, and reanasto- 
mosed the transected vessel ends. 

Mulvihill and Harvey" in 1931, advocated "ganglionecto- 
my" to provide relief for arterial occlusion. However, not 
until 1935, was sympathectomy used for clinical treatment 
of popliteal aneurysms. In that year, Bird?’ supplemented 
the Matas operation with sympathetic denervation. 
Between 1942 and 1947, Linton? managed 14 popliteal 


. aneurysms by aneurysmectomy after sympathectomy. 
Thereafter, Gifford et al’? reviewed the Mayo Clinic expe- 


rience of 100 popliteal aneurysms treated successfully by 
sympathectomy, combined with either extirpation or 
endoaneurysmorrhaphy. 

The first successful textile graft for replacement of an 
aneurysm was performed by Voorhees et al” in 1952. This 
was soon followed (1955) by Hufnagle's" classic description 
stressing that materials of “nonbiologic origin be used for 
optimal vascular substitution.” In 1957, Crawford et al^ 
discussed their results using textile grafts for aortic as well 
as peripheral aneurysms. In that series, the first synthetic 
substitute (Dacron) for a popliteal aneurysm was reported. 
By 1965, Crawford and DeBakey** had treated successfully 
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36 popliteal aneurysms using the 8-mm Dacron grafts. 
Recently, the standard repair for this ageless surgical 
problem has been extirpation and interposition with ei- 
ther a textile graft or autogenous saphenous vein. Howev- 
er, venous autographs continue to offer the best long-term 
results with optimal patency and minimal complications. 


PRESENT EXPERIENCE 
Patient Population 


During the past ten years, 26 patients with 35 popliteal 
aneurysms were treated surgically at Duke University 
Medical Center, Durham, NC. Of these, 25 were men, one 
was a woman, and all but four patients were white. The 
incidence of bilateral popliteal aneurysms in this series was 
33%. Presenting signs and symptoms were diverse and 
included pain (35%), swelling (54%), thrombophlebitis 
(15%), claudication (27%), gangrene (15%), tibial neuropa- 
thy (4%), and embolization (19%). 


Cause and Coexisting Diseases 


In 25 patients, these aneurysms were believed to be 
secondary to atherosclerosis. However, in one patient, a 
positive VDRL was present, but a definite syphilitic origin 
could not be established firmly. No cases of either traumat- 
ic or mycotic popliteal aneurysms were present in this 
group of patients. 

Coexisting diseases were noteworthy, inasmuch as 
patients often had complaints unrelated to their popliteal 
aneurysm. Acquired valvular heart disease was evident in 
two patients, whereas eight had occlusive coronary artery 
disease. Seven men had preexisting systemic hypertension 
and two had experienced earlier cerebrovascular accidents. 
Generalized vascular disease was manifest in 11 patients 
by aneurysm formation in other arteries. Of those who had 
popliteal aneurysms initially, abdominal aortic aneurysms 
were diagnosed concurrently in 29%. Moreover, in two 
patients, a femoral and in one patient, an iliac artery 
aneurysm was also present. 


Diagnosis 


The diagnosis of aneurysms in the popliteal fossa was 
made primarily by physical examination. Calcification of 
the aneurysmal wall appeared frequently on lateral roent- 
genograms of the popliteal area (Fig 6). However, 15 
patients underwent arteriography prior to surgery. 
Contrast studies were of limited value in establishing the 
definitive diagnosis because of luminal narrowing or oblit- 
eration by thrombus (Fig 7). Eleven patients did show 
arteriographic popliteal artery ectasia. Most important, 
however, the status of proximal and distal circulation was 
established in those having arteriography and was most 
helpful in planning the operative approach. 


Treatment and Results 


In 30 instances, aneurysms were excised and continuity 
was restored by graft interposition producing excellent 
results without loss of limb. Of these, 24 had autogenous 
saphenous vein grafts inserted. In two cases, Dacron grafts 
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were selected for the aneurysmal sac replacement. Bovine 
heterografts were successful in three cases and provided 
excellent vascular substitution without complications. Only 
one patient had a sympathectomy, but another underwent 
sympathectomy combined with excision and vein grafting. 
In a single patient, the popliteal artery was ligated in 
continuity without ischemic necrosis. Three patients came 
to amputation because of preexisting far advanced vascu- 
lar disease associated with inadequate peripheral outflow, 
and they represent the only loss of limbs in the series. In 
those patients undergoing venous autografting, no ampu- 
tations were necessary. There was no hospital mortality or 
substantial morbidity in this group of patients. 


COMMENT 


Throughout surgical history, treatment for popliteal 
artery aneurysms has been complex, often resulting in 
failure. Because of the treacherous natural history of these 
aneurysms, early diagnosis and effective therapy have 
been of utmost importance for clinical improvement. Only 
in the past two decades has this lesion been treated 
repeatedly with relative success. 
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Fig 6.—Lateral radiograph of calcified popliteal aneurysm. 





Fig 7.—Arteriogram showing mildly ectatic popliteal artery. Lumen 
is filled with thrombus; however, faint calcium outline of aneurysm 
shows it to be much larger than angiographic representation. 
Vascular outflow is visualized adequately in this patient. 


Atherosclerosis presently is almost the exclusive cause of 
popliteal aneurysms. In a review of several recent series, 
atherosclerosis was proposed as causing 87% to 99% of all 
cases.?'-? Compared with John Hunter’s era, traumatic and 
syphilitic aneurysms are now seen infrequently (1% to 
2%).27*! Trauma to the popliteal artery at the bending knee 
has been implicated as a causal factor in the development 
of these aneurysms. In addition, poststenotic dilation, 
postulated previously by Halsted and Holman, may 
contribute to popliteal aneurysm formation.” 

Most series show that 90% to 100% of popliteal artery 
aneurysms occur in males.?:**°°%! These occur predomi- 
nantly between the ages of 50 and 80 years; however, cases 
below the age of 30 years have been reported." ? Approxi- 
mately 2596 of popliteal aneurysms in the group presented 
remained asymptomatie when discovered. As presented 
previously, this series illustrates the diversity of pre- 
senting signs and complaints that usually occur in sympto- 
matie patients. Many aneurysms have been found inciden- 
tally at other revascularization or amputative operations. 
Rarely is angiography helpful in determining a primary 
diagnosis. However, this diagnostic test enables surgeons 
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to carefully plan their operative approach based on knowl- 
edge of vascular outflow and distal collateral supply. 
Rapid progression of this disease may occur in the 
asymptomatic patient, and early therapy should be insti- 
tuted to avoid excessive morbidity.*' In a follow-up of one 
to eight years, complications developed in 30% to 75% of 
those untreated.??2*"| Undesirable sequellae in these 
patients often led to amputation of the involved limb. 


Predominant complications include embolization, thrombo- 


sis, venous occlusion, neural compression, and gangrene. 
Other attendant diseases often place surgical candidates in 
a higher operative risk group. Occlusive coronary artery 
disease, cerebrovascular disease, diabetes mellitus, and 
hypertension are often present in patients with popliteal 
aneurysms and often preclude optimal clinical results. 

In continuity with other reports, the most frequently 
used and effective method of treatment in this series has 
been extirpation and interposition of an autogenous vein 
graft. The popularity of this operative trend was supported 
by this group as 25 patients with aneurysms underwent 
vein grafting. Long-term patency has been maintained 
most effectively in the past by using these grafts."-28-30 
Other methods, including sympathectomy, have been less 
successful and have not been employed recently. 

In large aneurysms, where venous and neural damage 


may occur during total excision, aneurysmal sacs may be 
divided and safely left in situ with a bypass graft supply- 
ing the distal circulation. This technique was not neces- 
sary in the patients presented in our series, but may 
provide excellent treatment for difficult cases. Arterial 
ligation alone is rarely used today. However, in patients 
without suitable distal vessels for graft insertion, ligation 
may be the only feasible therapy. In such patients, collater- 
al channels remain the sole vascular supply and extremity 
viability is totally dependent on their patency. As stressed 
earlier, angiographie assessment in these cases often 
provides accurate knowledge of the distal cireulation, and 
more exact preoperative planning is generally beneficial to 
most patients. 

As reflected by this series, newer techniques using 
autogenous vein grafts, better synthetic vascular substi- 
tutes, and wide use of angiography have contributed 
considerably to inereased limb survival in patients with 
popliteal aneurysms. The unfavorable natural history of 
this disease, however, warrants early surgical intervention 
even in asymptomatie patients. 


Mary M. Scott and Elizabeth Grant provided secretarial and editorial 
assistance, respectively. 

Figure 2 and 4 were provided by the Royal College of Surgeons of 
England and Edinburgh, respectively. 
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Transcatheter Thromboembolectomy 


of Acute Renal Artery Oeclusion 


Vietor G. Millan, MD; Melvin H. Sher, MD; Ralph A. Deterling, Jr, MD; 
Andrew Packard, MD; Jeremy R. Morton, MD; John T. Harrington, MD 


* Direct surgery of the renal artery has been performed for the 
relief of acute thrombotic or embolic occlusion of the renal artery 
to restore adequate renal perfusion and prevent irreversible 
renal failure. Occasionally, severe medical disease may increase 
surgical risk to a prohibitive level. An angiographic technique 
has been devised to provide an alternative approach and has 
been successfully used on five occluded renal arteries in four 
patients, with measurable benefit. 

(Arch Surg 113:1086-1092, 1978) 


a occlusion of the renal artery may be a life- 
threatening event that can be remedied only by 
prompt reestablishment of renal circulation. Until now, 
surgery with its attendant operative risk has been the sole 
available means of achieving this. An angiographic method 
for percutaneous disobliteration has been developed at the 
New England Medical Center Hospital, Boston. It has been 
used in four patients with a follow-up of two years. We now 
report this technique as a suitable alternative therapy for 
patients with acute renal artery occlusion. 


METHOD 


Abdominal aortography is performed using the Seldinger tech- 
nique via a common femoral artery. A J-tipped catheter made of 
PE 240 material is used. Having established the diagnosis of an 
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acute occlusion of the renal artery, a specifically shaped selective 
catheter with a large lumen (thin-walled Formocath, 0.062 inches 
or larger) is exchanged, and under fluoroscopic control, the tip is 
placed into the orifice of the obstructed renal artery. In the case of 
a fresh embolus, the catheter is advanced to the clot, and strong 
suction is applied in an attempt to aspirate the embolus. Such a 
maneuver has been successful.’ If there is intra-arterial thrombo- 
sis, the catheter is positioned at the mouth of the renal artery, and 
a No. 3 Fogarty catheter is advanced through the angiographic 
catheter to the kidney hilus or into a major branch of the renal 
artery. 

With television control, the balloon is cautiously inflated with 
contrast material to indicate its size and localization. Care must be 
taken not to overinflate the balloon which could damage or rupture 
the arterial wall. The clot is removed by withdrawing the inflated 
balloon into the aorta. After each passage of the balloon, a small 
amount of contrast medium is injected into the renal artery to 
determine the amount and position of remaining clot. When 
maximal patency is achieved, a final selective renal arteriogram is 
performed. Ideally, the procedure should be recorded on cine or 
videotape. Embolization of the extruded thrombus down the aorta 
has produced no clinical problems in any of the four patients to be 
reported. 


REPORT OF CASES 


CASE 1.—A 63-year-old man with hypertension, arteriosclerotic 
heart disease, chronic renal insufficiency, and two previous 
episodes of acute pulmonary edema, was admitted to the Fram- 
ingham Union Hospital, Framingham, Mass, on April 20, 1975, 
because of florid pulmonary edema and anuria of l7 hours' 
duration. On the day prior to admission, an outpatient hemor- 
rhoidectomy had been performed. On admission, 75 ml of urine 
was obtained by Foley catheter. There was a specifie gravity of 
1.011, pH of 5, and 2+ proteinuria. The serum BUN level was 37 
mg/dl and creatinine level was 2.6 mg/dl. He had no history of 
flank pain, hematuria, dysuria, or fever. Physical examination 
showed a blood pressure of 160/100 mm Hg, atrial fibrillation, 
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basilar pulmonary rales, and 2+ pretibial edema. By intravenous 
pyelography (IVP), there was noticeable diminution of function 
bilaterally, and a contracted pyelonephritic kidney was present on 
the left side. Retrograde pyelography showed no obstruction. 


"BS 






Fig 1.—Abdominal aortogram shows left renal artery stump (single 
arrow) and thrombus within right renal artery (arrows). 
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Abdominal aortography revealed total occlusion of both renal 
arteries from thrombosis, as well as diffuse atheromatous disease 
of the aorta (Fig 1). 

The patient was transferred to the New England Medical 
Center Hospital on his fourth hospital day. Because of his very 
great operative risk, transcatheter thrombectomy of both renal 
arteries was performed. During withdrawal, the balloon was 
greatly deformed at the renal orifice, confirming the presence of 
atherosclerotic orificial stenoses (Fig 2). After five passes in the 
right renal artery and two in the left (Fig 3), renal function was 
reestablished as evidenced by excretion of contrast material by the 
kidneys. There was no evidence of arterial compromise to the legs 
from distal embolization. 

A renal scan with glucoheptonate technetium Te 99m on the 
following day showed good perfusion on the right, and less on the 
left as expected. The patient was given daily peritoneal dialysis. 
On the seventh hospital day, the renal scan showed diminished 
renal flow bilaterally. By then, his cardiopulmonary status had 
improved noticeably. Consequently, on the tenth hospital day, he 
underwent direct endarterectomy of both renal orifices with a 
Dacron patch across the aorta. Postoperatively, he regained 
satisfactory renal arterial circulation (Fig 4 and 5). Chronic 
hemodialysis was performed for five weeks during resolution of 
the acute tubular necrosis. He was discharged with a creatinine 
level of 5.3 mg/dl. 

The patient was able to return to work at once. Eight months 
postoperatively, an IVP demonstrated slight reduction in renal 
size but good excretory function. His blood pressure was stable at 
103/85 mm Hg, BUN level was 54 mg/dl, ereatinine level was 4.3 
mg/dl, and he had proteinuria (1+) and a normal serum electro- 
lyte level. When seen in surgical follow-up, Jan 27, 1977, he had 
retired and remained in good health. Laboratory studies showed a 


Fig 2.—Selective right renal arteriogram during process of disob- 
literation. Some clot (A) still remains in lower pole branch. Note 
filling of reestablished cortical branches (B). Orificial stenosis due 
to plaque (C). 





Fig 3.—Postdisobliteration aortogram demonstrates flow in both 
renal arteries. Note plaque at origin of right renal artery. 
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Fig 4.—Aortogram five days after bilateral renal artery endarterec- 


tomy and 15 days after transcatheter disobliteration. There is 
good flow to both kidneys. 





Fig 5.—Selective right renal arteriogram showing good intrarenal 
perfusion ( x 2). 
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Fig 6.—Left renal artery containing emboli (arrows) occluding 
major branches of both divisions. 


Fig 7.—Left renal arteriogram postdisobliteration shows notice- 
ably improved cortical perfusion and some residual emboli. 
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Fig 8.—Aortography shows embolic occlusion of left renal artery Fig 9.—Restored left renal blood flow shown by selective arterio- 
(arrow). There is no collateral filling of distal intrarenal gram at end of disobliteration procedure. 


branches. 





Fig 10.—Abdominal aortogram in 1972, performed as part of Fig 11.—Abdominal aortogram (1976) shows nonfilling of renal 

hypertensive workup, showed almost total occlusion of left renal arteries (arrows). Collateral filling of right renal artery showed 

artery (arrow) and mild stenosis of right renal artery (arrows). proximal segmental occlusion by thrombus. Intrarenal branches 
in small left kidney also filled by collaterals. Main left renal artery, 
however, was known to be severely stenosed in 1972, and no 
attempt was made to disobliterate this vessel. 
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Fig 12.—Thrombus (arrow) is well demonstrated by selective right 
renal arteriogram performed before thrombectomy. 


BUN level of 50 mg/dl, a creatinine concentration of 3.7 mg/dl, 
and proteinuria (3+). On May 30, 1977, he was brought to the 
Emergency Room of Framingham Union Hospital in cardiogenic 
shock after a massive myocardial infarction. He had a cardiac 
arrest from which he could not be resuscitated. Limited autopsy 
was performed under the jurisdiction of the medical examiner, 
There was patency of both renal arteries and orifices. 

CASE 2.—A 21-year-old woman in otherwise good health was 
admitted to the Framingham Union Hospital on Nov 9, 1975, with 
an acute embolic occlusion of the right middle cerebral artery. The 
patient had been taking medication for birth control. She quickly 
recovered neurologically and was discharged. She returned ten 
days later, Nov 19, 1975, with a two-day history of nausea, 
vomiting, fever, and left flank pain. On examination, there was 
tenderness at the left costovertebral angle. Laboratory studies 
showed a WBC count of 23,500/cu mm, with a shift to the left, a 
lactic dehydrogenase level of more than 600 IU, a normal BUN 
level, but proteinuria (2+). Intravenous pyelogram showed no 
function of the left kidney. Arteriography showed multiple emboli 
in the left renal artery (Fig 6) and no function of the left kidney. 
Fogarty embolectomy via a percutaneous catheter was performed 
as already described. A follow-up renal arteriogram ( Fig 7) showed 
removal of the major clot from the bifurcation of the renal artery 
and restoration of flow to parts of the cortex. However, some 
distal branches in the lower pole remained occluded by fragmented 
clot. Embolization of the renal clot to the dorsalis pedis artery, as 
evidenced by an absent pulse, caused no symptoms nor functional 
disability. Subsequently, a cardiac catheterization study was nega- 
tive. Three weeks after embolectomy, an IVP showed some loss of 
function in the lower pole of the left kidney. At follow-up visits in 
June 1976, and November 1977, she was asymptomatic and normo- 
tensive. Her serum creatinine level was 1.0 mg/dl. 
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Fig 13.—Restoration of blood flow to majority of renal parenchy- 
ma as shown in this selective right renal arteriogram performed 
immediately after thrombectomy. Note tight orificial stenosis 
(arrows). 


CasE 3.—A 45-year-old woman with progressive rheumatic 
mitral stenosis of long standing and a left lower lobe pulmonary 
arteriovenous fistula, was admitted to Maine Medical Center, 
Portland, Me, Dec 22, 1975, complaining of acute left flank pain of 
12 hours’ duration. Urinalysis showed microscopic hematuria, and 
an IVP showed nonfunction of the left kidney. Aortography (Fig 
8) identified an embolus in the left renal artery. Five hours after 
admission, transcatheter embolectomy was performed as describ- 
ed. There was progressively increased perfusion after each of five 
passes with the balloon catheter. As a final maneuver, suction was 
applied to the catheter and a residual clot was removed. A selective 
renal arteriogram then showed reestablishment of cortical perfu- 
sion to areas of kidney (Fig 9). Systemic oral anticoagulation was 
instituted, and the patient was discharged from the hospital. A 
follow-up IVP with nephrotomography on Feb 27, 1976, some 
months later, demonstrated minimal function in the left kidney, 
which was considerably diminished in size. At the time of success- 
ful mitral commissurotomy on May 18, 1976, thrombus was found 
in the atrial appendage. When examined in January 1978, the 
patient was normotensive. Her BUN level was 17 mg/dl, and the 
creatinine level was 1.2 mg/dl. Her general medical condition has 
remained excellent. 

CASE 4.—A 55-year-old woman, was admitted to the New 
England Medical Center Hospital on Aug 31, 1976, with pulmonary 
edema, hypertension refractory to medication, diabetes mellitus, 
angina pectoris, and sudden cessation of renal function associated 
with right flank pain, tenderness, fever, and leukocytosis. In 1972, 
aortography (Fig 10) showed stenosis of the right renal artery and 
virtual occlusion of the left. On the 1976 admission, laboratory data 
included a serum potassium level of 7.8 mg/dl, which was inereas- 
ing out of proportion to the BUN level of 21 mg/dl. The next day, 
aortography (Fig 11) showed thrombotic occlusion of the right 
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renal artery with filling of distal branches by collateral vessels. 
Transcatheter thrombectomy of the right renal artery was 
performed with removal of clot (Fig 12) and restoration of flow to 
approximately half of the cortex (Fig 13). A total of eight passes 
were made, the last three being unsuccessful in opening the 
orifieial stenosis, despite the removal of some fragments of 
atheroma. One hundred ml of lactated Ringer's solution contain- 
ing 125 mg of methylprednisolone sodium succinate (Solu-Medrol) 
was infused into the right renal artery after instrumentation. 
The patient was placed on hemodialysis, and three weeks later, 
Sept 21, 1976, a selective right renal arteriogram showed patency 


of more of the interlobular and cortical branches with increased _ 


perfusion despite the orificial stenosis. After a complicated two- 
month course resulting from her pulmonary and cardiac problems, 
the patient was discharged. Adequate renal function was present, 
and creatinine level was 3.2 mg/dl. At one year, she was active and 
doing well. She had a urine reaction for protein of 2+ and a serum 
ereatine level of 4.8 mg/dl. 


COMMENT 


= Thrombosis of the renal artery, both spontaneous? and 
secondary to trauma,’* has been infrequently reported in 
the literature. Aeute embolism to the renal artery is not 
considered to be rare, but frequently may not be recog- 
nized clinically? Hoxie and Coggin* reviewed 14,411 consec- 
utive autopsies and found 205 cases with recent renal 
infarction, of which almost half were bilateral. Three 
quarters of these patients had preexisting cardiac lesions. 
The high incidence of renal artery embolism and thrombo- 
sis in the autopsy series, together with the scarcity of 
reported cases treated successfully, supports the belief that 
many are undiagnosed. An awareness of the clinieal 
features and prompt use of selective angiography make 
possible an early and accurate diagnosis. 

- Acute occlusion of the renal artery may produce irrevers- 
ible loss of adequate renal function, especially when the 
arteries of beth kidneys are involved. Management of 
many of these patients is further complieated by their 
associated predisposing conditions: atrial fibrillation, 
recent myocardial infarction with mural thrombosis, pneu- 
monia, congestive heart failure, or major trauma. Each of 
these conditiens can be life-threatening in itself. The 
primary objective of therapy of renal arterial occlusion is 
to achieve prompt and safe restoration of renal blood flow 
to restore suitable excretory function and avoid chronic 
renal failure er uremic death. 

Abdominal exploration with direct arterial surgery has 
been successful in restoring renal perfusion. The literature 
attests to the value of thrombectomy, even when there has 
been a delay in the diagnosis. However, the serious 
associated medical diseases may impose a prohibitive 
surgical and anesthetie risk. Experimental studies have 
suggested that the normothermic kidney may be irrevoca- 
bly damaged after two to four hours of renal artery 


occlusion.’ Hewever, clinically, one cannot presume that a 


nonfunctioning kidney is beyond recovery, since collateral 
circulation may suffice to preserve viability of renal tissue 
but may not be adequate for demonstrable excretion.'^" 
Because of prohibitive surgical risk, eonservative treat- 
ment of such patients has been recommended.” However, 
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experience with this approach in patients with considera- 
ble occlusion of the renal artery has shown renal insuffi- 
ciency to be the result more often than recovery of 
adequate function.” | 

The angiographie method of thromboembolectomy 
herein described can provide safe treatment with low risk 
aimed at early restoration of renal arterial perfusion and 
excretory function. We have used it in four patients 


without demonstrable morbidity. 


Although distal embolization of clot remains a basis for 
concern, there was no problem in the four patients. Before 
using this technique, there should be careful assessment of 
the arterial circulation of the legs, even with inclusion of 
arteriography of the femoropopliteal vessels at the time of 
aortography. Were distal embolization to produce signs of 
compromised circulation to the lower extremity, Fogarty 
embolectomy via the femoral artery would be indicated. It 
is most suited in the following patients: (1) patients with 
acute total or nearly complete occlusion of one or both renal 
arteries; (2) high-risk patients who cannot tolerate imme- 
diate arterial surgery but who, with temporary relief of 
their acute occlusion, may respond to intensive preparation 
to permit safe, direct surgical reconstruction subsequently; 


.and (3) in those patients whose occlusion is localized at a 


very peripheral site and would require Fogarty catheter 
disobliteration even with a direct operative approach. 

From our initial experience, we have been encouraged by 
the prompt restoration in renal function. In the first case, 
time was provided to permit direct surgery at reasonable 
risk. In the two patients with embolus, major surgery was 
avoided which would have had a greater risk than did the 
indirect procedure. Complete success was not achieved as 
evidenced by residual clot remaining in distal renal arte- 
ries. In the last case, atherosclerotic orificial stenosis was 
not substantially opened by the balloon and direct surgery 
was not recommended by the medical service. To extend 
the success of percutaneous instrumentation in such 
patients, there are now additional maneuvers to be consid- 
ered. 

In patients with orifical stenosis and continued high risk, 
it might be possible to open the orifice adequately with a 
dilating balloon, also by transcatheter approach. After 
thromboembolectomy, selective perfusion of the renal 
artery with a thrombolytic agent, such as streptokinase, 
should be considered when less than optimal circulation has 
been restored as a result of residual clot." 


CONCLUSION 


Autopsy series suggest that occlusion of the renal artery 
occurs more frequently than is generally suspected. The 
primary objective of surgical therapy is restoration of 
renal blood flow as rapidly and safely as possible with 
restoration of function, thus avoiding subsequent hyper- 
tension and chronic renal failure. The surgical literature 
demonstrates the value of surgical thromboembolectomy, 
at times even when there has been delay in establishing the 
diagnosis. However, because of noticeable surgical risk in 
many of these patients and because of the possibility of 
adequate function being provided by collateral circulation, 
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some physicians recommend conservative management. 
This has usually resulted in an inadequate excretory 
function of the affected kidney. Transcatheter throm- 
boembolectomy may be an effective nonsurgical technique 
to provide immediate restoration of renal blood flow with 
minimal risk, especially in those patients with serious 
medical problems." In the presence of associated orificial 
stenosis that may later require surgical correction, valu- 
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able time for improvement of the medical condition of the 
patient can be provided. 
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Editorial Comment 


The authors of the preceding paper have described a new and 
interesting technique that will undoubtedly take its place among 
the growing number of therapeutic applications of the Seldinger 
method of arterial catheterization. The transcatheter removal of 
fresh thrombus from a recently occluded renal artery has real 
attractions as an alternative to surgical intervention in poor risk 
patients who have suffered recent thrombotic occlusion of one or 
both renal arteries. From the experience reported by Millan and 
his associates, the technique would seem to be more satisfactorily 
applied to renal artery emboli than occlusions of severely arterio- 
sclerotic vessels. The technique is not totally without hazard as the 
authors very commendably point out. The fact that distal emboli- 
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zation of clot extracted from the renal artery and allowed to be 
flush down the aorta was not a problem to the few patients in their 
series does not mean that such emboli may not produce clinieally 
substantial circulatory impairment in a patient with arterioscle- 
rotie peripheral vascular disease of the lower extremities. 
Nevertheless, transcatheter thromboembolectomy of acute renal 
artery occlusion clearly seems an attractive alternative to direct 
arterial surgery in restoring renal function to a poor-risk patient 
with renal artery emboli. | 

JOHN A. MANNICK, MD 

Boston 
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intestinal motility, aerophagia and increased salivation, 
often complicates surgical aftercare. 
To help avoid or dispel the acute discomforts of 
post-op pain in the gut, Phazyme provides simethicone, 
« .aneffective, safe and simple method of preventing 
abdominal distention, gas pain and reducing the incidence 
of ileus.” 1* 
Phazyme’s unique dual-phase action releases 
20 mg. of specially-activated simethicone initially to 
the stomach for immediate dispersion of entrapped gas. 
The protected inner core delivers an additional 
40 mg. of specially-activated simethicone to relieve 
pain of entrapped gas throughout the lower G.I. tract. 
Phazyme also provides 240 mg. of pancreatin 
directly to the small intestine to help assure normal 
digestion. 
And Phazyme is safe...no systemic effects...no 
untoward reactions...no contraindications other than 
known allergy to an ingredient. 


1. Gibstein, A., ef al.: Prevention of postoperative abdominal distention 
and discomfort with simethicone, Obstet. Gynecol. 38:386, Sept. 1971. 


*Italics ours. 
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. Penetration of Clindamycin 
= Into the Human Appendix 


® Clindamycin penetrated extremely well into inflamed (19) 
| and normal (one) appendices. Average levels in appendiceal 
~. tissue taken 26 to 300 minutes after a single intravenous dose 
. were 154% of the simultaneous serum concentration. 

(Arch Surg 113:1094-1095, 1978) 
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Time Elapsed Between Antibiotic 
Administration and Appendectomy, min 


Patient/Age, yr/Sex 





19/54/M 
20/22/M 






*Normal appendix. 
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Concentration of Clindamycin in Serum and Appendix 


Stephen A. Berger, MD; Michael Barza, MD; Stephen W. Leslie, MD; Alfio Raciti, MD; Kirk K. Kazarian, MD; Anne Kane 


Cie is currently advocated for the prophylaxis 

and therapy of infections caused by anaerobic flora 
of the colon and the appendix.’ We have investigated 
appendiceal tissue levels of this antibiotic following intra- 
venous (IV) administration. 


MATERIALS AND METHODS 


Informed consent was obtained from patients about to undergo 
appendectomy. Subjects with a history of allergy to clindamycin or 
who were to receive another antibiotic concurrently were elimi- 
nated, as were those found to have elevated BUN or bilirubin 
levels. 






Tissue Concentration/ 
Serum Concentration, 


Tissue 


Serum . 
Concentration, 


Concentration, 
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Prior to surgery, each patient received a single IV injection of 
clindamycin phosphate, 600 mg, over a period of ten minutes. On 
clamping the appendix, a serum sample was obtained and frozen 
at —20 °C. A segment taken from the proximal appendix was also 
frozen. The time between antibiotic administration and appendec- 
tomy was recorded, as was the histologic appearance of the 
appendix. 

The concentrations of clindamycin in tissue specimens were 
assayed as follows: the samples were rinsed briefly in physiological 
saline, dabbed dry, minced, and weighed in sterile vials. Collagen- 
ase solution (100 units/ml of Michaelis's barbital buffer with 5mM 
CaCl., at a pH of 7.4) was added to each vial to produce a 20% 
digest (W/V). Clindamycin standards (range, 1.6 to 100 ug/ml) 
were prepared in collagenase solution, and all specimens were 
incubated overnight at 37 °C. After vigorous agitation, tissue 
digest samples were assayed by a standard agar-diffusion bioas- 
say using Trypticase soy agar plates seeded with a six-hour culture 
of Staphylococcus aureus ATCC 25923. 

Preliminary experiments, in which clindamycin was added to 
digests of antibiotic-free appendix to produce concentrations of 5 
and 25 ug/ml, showed that there was full exhibition of clindamycin 
activity in these suspensions. Serum samples were bioassayed on 
comparable seeded agar plates using clindamycin standards 
prepared in normal, drug-free, human serum. 


RESULTS 


Assays were performed on one normal and 19 inflamed 
appendices, removed 26 to 3800 minutes after the adminis- 


tration of clindamycin (Table). Clindamycin levels in the 
tissue ranged from 4.1 to 36.5 ug/g, thus exceeding serum 
levels in 16 of 20 instances. The average level in the tissue 


was 154% + 16.5 (SE) of the simultaneous serum concen- 


tration. Neither the level in the tissue nor the ratio of level 

in the tissue-serum level seemed to correlate with the 

patient's sex, age, or time elapsed after antibiotic admin- 

istration. | 
COMMENT 


Clindamyein has been recommended as a useful antibiot- 
ic for the therapy and prophylaxis of infections that arise 
from the colon and its appendages, such as diverticula and 
the appendix. Its activity against anaerobic bacteria makes 
it attractive for these purposes. However, we have found 
no published information concerning the extent of pene- 
tration of this antibiotic into the appendix of animals or 
humans. | 

The high and persistent levels in the tissue shown in this 
study support the use of clindamycin in the therapy of 
infection associated with appendicitis. Although the use of 
antibiotic agents for uncomplicated appendicitis - is 
controversial, some authors have advocated perioperative 
prophylaxis for appendectomy.*'" A single IV dose of 600 
mg of clindamycin phosphate might be given in such 
instances. 
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Experimental Surgery 


Enhancement of Tissue Po, 


of Strangulated Bowel by Topical 
Application of Sodium Nitroprusside 


Roy Guinto, MD; Eric G. LeVeen, MD; Moon Ip, MD; Simon Wapnick, MD; Harry H. LeVeen, MD 


* The Po, was measured in the tissue of the ileal wall of dogs 
before, during, and up to one hour after reversible occlusion of 
segmental arteries. The occlusion was then released and the 
reoxygenation of the bowel wall was observed. Sodium nitro- 
prusside (50 mg in 100 ml of solution) applied topically to the 
ischemic segment enhanced reoxygenation as compared to 
control animals. Nitroprusside absorbed into the portal system 
did not cause hypotension, as is usual with systemic administra- 
tion, because nitroprusside is inactivated by passage through 
the liver. 

Topically applied sodium nitroprusside alleviates intestinal 
ischemia by direct local vasodilatation and relaxation of smooth 
muscle spasm in the ischemic bowel wall. The intraperitoneal 
use of sodium nitroprusside should be clinically evaluated in 
situations where visceral perfusion is impaired. 

(Arch Surg 113:1096-1099, 1978) 


Pus of the intestine occurs when compromised 
mesenteric blood supply extends beyond a critical 
interval. Augmentation of the blood supply to bowel of 
borderline viability should hasten its recovery. The possi- 
bility of using topically applied vasodilators for this 
purpose suggested an investigation of this topic. 
Vasodilator drugs improve mesenteric blood flow when 
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injected intraarterially.'-^ This usually requires selective 
catheterization of the mesenteric artery or a direct arterial 
puncture. During operation, the use of a topical agent to 
improve ischemia of strangulated bowels would be a more 
practical and less invasive approach. 

The intragastric and intraperitoneal use of vasopressors 
to reduce splanchine blood flow and control gastrointesti- 
nal bleeding has had dramatic success.'^ Bleeding is 
controlled without elevation of systemic blood pressure 
because the vasopressors selected were inactivated by a 
single passage through the liver.. This suggested that 
splanchine vasodilation might also be accomplished with- 
out systemic effects. 

Sodium nitroprusside is a potent vasodilator that acts 
directly on vascular smooth muscles.* If injected intraperi- 
toneally, it should be absorbed into the portal circulation. 
Because it is rapidly destroyed by a single passage through 
the liver, intraperitoneal instillation might produce selec- 
tive intestinal vasodilation without systemic hypotension. 
Such a situation would maximally increase intestinal blood 
flow and be most useful in bowel ischemia. 


MATERIALS AND METHODS 


Seventeen mongrel dogs, weighing 13.5 to 20 kg each, were 
anesthetized with pentobarbital sodium, 25 mg/kg. An endotra- 
cheal tube was inserted and maintenance intravenous fluid admin- 
istered at a constant rate. Blood pressure was measured from a 
femoral artery catheter connected to a strain gauge transducer 
and a suitable oscillograph. In nine dogs, a 12-cm loop of ileum, 30.5 


Strangulated Bowel—Guinto et al 


em from the ceeum, was exposed after making a laparotomy 
incision. The arterial areade supplying this segment was carefully 
dissected and oceluded with small bulldog clamps for 60 minutes 
(Fig 1). An in vivo O, electrode was inserted intramurally between 
the mesenteric and antimesenterie borders of the ileum and 
connected to differential oxygen analyzer. Tissue P/-Po, was read 
before and one hour after occlusion and one hour after release. 
Five dogs received sodium nitroprusside topical drip, 50 mg in 100 


ee tea, 


Nitroprusside 
Drip 





Fig 1.—Schematic of experimental set-up. Arterial arcade of ileal 
segment is occluded just prior to release of bulldog clamps and 
start of nitroprusside drip. Differential oxygen analyzer monitors 
Po, via electrode inserted intramurally. Blood pressure is moni- 
tored through strain gauge. 














41 
5 43 






Mean +SD 


*Numbers in parentheses represent net change in PO.. 
TP = .975. 
IP = .005. 
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Baseline Intestinal Po,, mm Hg Po. 1 hr After Occlusion, mm Hg Po. 1 hr After Release, mm Hg 
Control 
957 55 à 28 (—27)* 13 (—15) 
948 43 30 (—13) 32 (+ 2) 
950 48 20 (—28) 10 (—10) ‘ 
Mean +SD 47.8 + 5.2 25.5 + 4.6 (—21.2 + 7.4)t 17.8 + 9.5 (—7.8 + 7.1) | 


| Nitroprusside-treated 
908 18 (—23) 38 (+20) 
955 1 (+17) 


956 34 22 (—12) 27 (+5) 
984 i 43 18 (—25) 25 (4 7) 
986 38 10 (—28) 20 (+ 30) 







ml of 5% dextrose in water, over the isolated bowel and adjacent 
mesentery for 60 minutes immediately following the release of 
occlusion. Four dogs were given 5% dextrose in water in the same 
manner without nitroprusside. 

In four dogs, systemic intravenous nitroprusside, 20 mg/kg, was 
infused for five minutes with a perfusion pump. In another four 
dogs, 500 mg/kg of sodium nitroprusside dissolved in 100 ml of 5% 
dextrose in water was introduced into the peritoneal cavity 
through a small abdominal opening. Blood pressure and pulse rate 
were taken every minute for five minutes in the intravenous 
group and at 5, 15, and 30 minutes in both groups. 


RESULTS 


One-hour ischemia resulted in a mean reduction in the 
tissue Po, of —21.2 + 7.4 and —21.4 + 6.1 mm Hg in the 
control and nitroprusside groups, respectively (Table). 
Local application of nitroprusside for 60 minutes signifi- 
cantly increased the Po. of the bowel by + 15.8 + 10.1 mm 
Hg, compared to a further decease of —7.75 + 7.1 mm Hg 
in the control (P = .005) (Fig 2). Systemic blood pressure 
and pulse rate were not affected with local instillation of 
nitroprusside. : 

A drastic fall in the systemic blood pressure occurred 
with the administration of nitroprusside, 20 mg/kg, into 
the systemie vein with prompt recovery after cessation of 
infusion (Fig 3). The intraperitoneal infusion of 500 mg/kg 


of sodium nitroprusside in 100 ml of saline produced a . 


significant decrease in mean blood pressure (—23 mm Hg) 
at 30 minutes after administration (P — .02). There was a 
comparable amount of fall in blood pressure between the 
systemie intravenous nitroprusside at three minutes and 


the intraperitoneal dose at 30 minutes. When decrease in : 


blood pressure occurred, the systolic and diastolic pressures 
were almost equally affected and the pulse rate showed an 
insignificant increase. 


COMMENT 


A moderate reversible type of intestinal hypoxia has 
been produced in this experiment. The presence of intra- 
mural collaterals and the brief period of arterial occlusion 
explains the limited ischemia. A one-hour ischemia in dogs, 


| Net Changes in Intestinal Oxygen Tension (Po.) One Hour After Mesenteric Occlusion and One Hour After Release | 
| oa 


24 (—19) 4 










23 + 8.8 (—21.4 + 6.1)f 31.5 + 12.8 (+ 15.8 + 10.1)t 
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Fig 2.—Mean intestinal wall Po, (-- SD) in control and nitroprus- 
side-treated dogs is illustrated before and one hour after arterial 
occlusion and again one hour after release. Difference in Po, 
between groups at one hour after release of occlusion is statisti- 
cally significant (P = .006). 
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however, with Po, below 26 mmHg, may be associated with 
biochemical and histological abnormality.'* 

Despite restoration of arterial pulsation upon release of 
occlusion, a further decrease in intestinal Po. was observed 
in the control. This was probably secondary to reactive 
vasoconstrietion* and/or increased intestinal contraction, 
which reduces perfusion of the bowel. Menon” suggested a 
vicious cycle of vascular and intestinal spasm as a major 
contributory factor to subsequent infarction after reduc- 
tion of a strangulated bowel. 

Nitroprusside possibly counteracts this phenomenon of 
reactive vasoconstriction and intestinal spasm. Any fur- 
ther vasodilation will definitely improve perfusion and 
tissue oxygenation, which is vital to the morphologic and 
functional recovery of a previously ischemic bowel. 

Nitroprusside is readily converted to cyanogen on 
contact with sulfhydryl-containing compounds in the 
tissues." The liver primarily metabolizes cyanogen to 
thiocyanate," which is excreted in the urine.? Absorbed 
nitroprusside from the peritoneal cavity may be inacti- 
vated in the liver as in other tissues. Intraperitoneal 
nitroprusside can be administered in a dose at least eight 
times the systemic intravenous dose, producing only a 
comparably mild fall in blood pressure. A combination of 


o——* 20 g/kg IV 
Oso 500 pg/kg IP. 


€*-——-9 50 mg in 100 ml of 
5% Dextrose in Water Local Drip 


Minutes 


Fig 3.—Mean systemic blood pressure is charted (+SD) for different dosages and modes of nitroprusside 
administration. Fall in mean blood pressure is slightly delayed after 500 yg /kg of intraperitoneal nitroprusside at 30 


minutes (P = .02), which is comparable to that produced b 
nitroprusside did not result in significant change in blood 
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y 20 ug/kg intravenously at three minutes. Local drip of 
pressure. 
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widespread splanchnic vasodilation, inhibition of the inter- 
mittent contraction of the spleen, and partial systemic 
absorption may have contributed to such decrease in blood 
pressure in dogs. These mechanisms are not likely to occur 
when nitroprusside is applied locally over a limited area of 
intestine and mesentery, even at a very concentrated 
solution (50 mz in 100 ml of 5% dextrose in water). 

The topical or intraperitoneal administration of nitro- 
prusside appears to be a promising adjunet in various 
clinieal situations where resectional surgery is not clearly 
indicated or feasible. It might be useful in cases of bowel 
strangulation after reduction of a hernia. It may be 
applicable to the more extensive ischemia in which the 
intestines are a borderline viability and a"second look" 


operation is contemplated. It may aid in the recovery of the 
bowels after surgical correction of a mesenteric vascular 
oeclusion, or in healing of compromised anastomotic 
lines. 

In intestinal ischemia due to low cardiac output states, 


intraperitoneal nitroprusside may increase perfusion to 


the bowels and other abdominal viscera as well. The 
systemic effects that may occur may be more beneficial 
than harmful, since nitroprusside has been shown to reduce 
“preload” and “afterload” by decreasing arteriolar 
resistance and venous capacitance, resulting in improved 
ejection fraction, stroke volume, and cardiac output in a 
failing heart.” 
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Clinical Notes 


Total Colectomy and Anal Ileostomy 


in Multiple Polyposis Coli 


Isidor H. Wolfs-ein, MD; Zeev J. Dreznik, MD; Itamar S. Avigad, MD 


® Two patients with familial polyposis coli were treated by total 
abdominal colectomy, endorectal mucosal stripping, and ileoan- 
al anastomosis. About 24 months after operation, both patients 
had four to five soft-formed stools daily with good anal sphincter 
control. Because of its physical and emotional advantages and 
the fact that possible precancerous lesions are treated 
completely, we believe that this operation is superior to those 
generally used day. 

(Arch Surg 1~3:1101-1103, 1978) 


Ne pclyposis of the large bowel is a disease that 
was first described by Luschka in 1861. This is a 
familial disease transmitted as a simple Mendelian domi- 
nant pattern, with a high degree of penetrance. The 
polyps, which are generally detected after puberty, are 
true adenoma-ous polyps and they have the characteristics 
of malignant legeneration. 


See also p 1104. 


Although the clinical nature of the disease is well known, 
there is no agreement about its management. Some 
authors advocate subtotal colectomy with ileorectosigmoid- 
ostomy as a procedure of choice, followed by periodic 
fulguration of reetal polyps.^* Others advocate total colec- 
tomy and permanent ileostomy.” To avoid ileostomy in 
young persons, to treat the disease completely, and to avoid 
the possibility of cancer developing in the retained rectum, 
we propose a surgical approach that has been used, though 
only occasionally, for multiple polyposis coli, and that may 
also be useful in other diseases. 
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MATERIALS AND METHODS 
Technique 


The patient is prepared and draped in the lithotomy position 
after bladder catheterization. Through a transrectal incision on 
the left side, the abdomen is opened. Total abdominal colectomy 
with preservation of terminal ileum is carried out. The mesocolon 
is divided close to the bowel wall, with the preservation of the 


communicating arcade near the rectosigmoid area. The dissection - 
of the rectal mucosa begins in the rectosigmoid region a few 
centimeters above the peritoneal reflection (Fig 1, A). The separa- _ 


tion of the mucosa from the muscular coat is made by a sharp and 
blunt dissection downward; the muscular sleeve is then transected. 
At this time, a No. 24 Foley catheter is introduced through the 
anus, and the mucosal tube is tied over the catheter after inflating 
the bulb. The Foley catheter is pulled out of the anus, thus everting 
the mucosal tube (Fig 1, B). Division of the everted mucosa 1 em 
above the pectinate line allows the entire colon to be exteriorized 
through the anus (Fig 1, C). The bowel is divided at the level of the 
ileocecal valve and No. 000 silk suture is used to secure the 
seromuscular layer of the ileum to the muscular cuff of the rectum. 
Anastomosis between the retained 1 cm of anal mucosa and the 
terminal ileum is aecomplished with a suction drain left between 
them (Fig 1, D). 


REPORT OF CASES 


Case 1.—An 18-year-old man was admitted for elective opera- 
tion of familial polyposis coli. The only complaint was slight 
diarrhea that began six years ago and was controlled by antidiar- 
rhea therapy. The diagnosis was confirmed by family history and 
the results of rectoscopic and barium enema examinations. He was 
operated on July 28, 1974, using the technique described previous- 
ly. Pathological examination of the specimen showed no signs of 
carcinoma. 

The postoperative course was characterized, as expected, by 
multiple bowel movements, tenesmus, and perianal irritation. 
There was good sphincter control, the anastomosis healed nicely, 
and 50 days after the operation he was discharged from the 
hospital. At follow-up examination, an anastomotic stricture that 
had formed at the level of 3 cm above the anal verge was noticed 
and progressive dilation of the strieture was performed. 
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Fig 1.—A indicates separation of rectal mucosa from muscular 
coat; B, eversion of rectal mucosa by pulling through anus; C, 
entire colon is pulled through anus; D, anastomosis between 
terminal ileum and retained anal mucosa. 
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Fig 2.—Reformed pseudoampulla recti was seen on barium 
enema examination (case 1). 
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The diarrhea and tenesmus were controlled by antidiarrhea 
agents and they were minimized to about four bowel movements a 
day two years after the operation. The perianal irritation gradual- 
ly disappeared and the patient returned to his normal work and 
sports activity. 

On May 12, 1975, barium enema examination was performed 
that showed a good filling of the terminal ileum and a pseudoam- 
pulla recti that had reformed after the operation (Fig 2). 

CASE 2.—A 27-year-old woman with the diagnosis of familial 
polyposis coli was operated on in January 1975. She underwent 
total colectomy with endorectal mucosal stripping and ileoanal 
anastomosis. At discharge three weeks after the operation, she 
was having more than ten loose bowel movements a day. At 
follow-up examination 24 months after the operation, the patient 
reported that the number of stool passages had decreased to about 
four to five a day. A stricture of the anastomosis about 3 to 4 em 
above the anal verge was noted that required periodic dilations. 
Barium enema examination performed at this time showed a 
pseudoampulla recti that had reformed after the operation (Fig 3). 
About one year after the operation, the patient was able to 
perform all her daily duties without disturbance. 


COMMENT 


Over the years, there has been considerable disagree- 
ment regarding the appropriate therapy for diffuse poly- 
posis of the colon. Although most surgeons agree that 
abdominal colectomy is indicated, controversy exists 
regarding the management of the rectal segment. In more 
recent years, radical treatment consisting of total procto- 
colectomy has become more widely advocated. 

Total colectomy has the obvious advantage of removing 
all potentially malignant bowel tissue but considering that 





Fig 3.—Barium enema examination performed five months after 
operation, showing good passage and pseudoampulla recti 
(case 2). 
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the disease a'Tects young persons, a permanent ileostomy 
means real psychological, emotional, and social problems, 
in addition tc the local ones that it exhibits. 

To avoid those problems, many authors advocate subtotal 


coleetomy as the treatment of choice. Although the 


patients who undergo this type of operation have their 
normal sphincter, there is always the fear of a developing 
carcinoma in the retained rectum. The periodic proctosco- 
pies and fulgurations must theoretically deal with this 
problem but development of carcinoma is almost a constant 
feature in the cases reported in the literature, although in 


varying percentages."**'*'^ We also have to take into 


consideration that during the years after operation, the 
probability of rectal carcinoma developing increases, up to 
59% after 23 years of follow-up as shown by Moertel et 
al." f 

Some authcrs?** called attention to the fact that in some 
cases there was a spontaneous regression of polyps without 
any good explanation. On the other hand, the literature 
also indicates that carcinoma may appear in a rectum clean 
of polyps,^?^'* a fact that raises the question as to whether 
the carcinoma does not develop de novo. However, we do 
have to acknowledge that polyposis is the most clearly 


defined precancerous disease known in medicine and that 


we must trea: it accordingly. From that point of view, we 
adopted the Soave operation," which is well known in 
Hirschsprung's disease, to treat these two young patients. 
Ravitch and Sabiston,^ Best,'^ and Devine and Webb," in 
the late 1940s, performed total colectomy with ileoanal 
anastomosis. Because of its only 50% success, this type of 
operation was abandoned. 

As far as we know, the procedure we suggest was 
performed in four patients only and published by Shirazi 


and Soper." On reviewing the literature, no further 


comment about this procedure was found. 


CONCLUSION 
In both patients operated on by us, a stricture of the 


anastomosis was noted. There is the possibility that the 
suetion drain contributed to fibrosis and the resulting 


stricture. To avoid that complication, and in view of our 
belief that drainage is indispensible, it may be preferable 
to exteriorize the drain through a stab incision near the 
coecyx as done by others.'* 

Although this operation is always aecompanied by 
frequent stool passage and perianal skin irritation, which 
with time can be reduced to a minimum, it has some 


advantages over other similar techniques. First, the 


remaining 2 em of anal mucosa is functionally normal and 


 eontrols the defecation reflex when the newly formed 


rectum is full with feces. Second, the preservation of 
normal sphincters and the levator ani muscles ensures the 
mobility and function of the terminal bowel better than 
any other operation. Third, a reformed pseudoampulla 
recti, as shown in Fig 2 and 3, enables the decrease of the 
frequency of stool passage. And fourth, using the tech- 
nique described, we prevent nerve injury, which may result 
from a wide pelvic dissection. | 

Although the number of cases reported in this article is 
small, we believe that a total colectomy with pulling of the 
ileum through the anus and ileoanal anastomosis will take 
place in the future as a routine operation for familial 
polyposis coli. 

Figure 1 is reproduced by permission of Robert T. Soper, MD. The source 


of the figure is Siroos Safaie-Shirazi and Robert T. Soper: Endorectal 
pull-through procedure in the surgical treatment of familial polyposis coli. 


J Pediatr Surg 8111-116, 1973. 
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Familial Polyposis Coli 


Management by Total Colectomy With Preservation of Continence 


Tomas Heimann, MD; A. Robert Beck, MD; Adrian J. Greenstein, MD 


€ Two cases of familial polyposis coli were managed by total 


. colectomy and endorectal pull-through with excellent long-term 
results. The performance of a temporary loop ileostomy is 
. advisable to prevent anastomotic complications. In addition, it 


avoids the excessive diarrhea and perianal excoriation that 
frequently occur in the early postoperative period until full 
continence is regained. This is the only method that allows the 
preservation of rectal function and prevents the occurrence of 
rectal cancer. It should be considered as a real alternative to 
either subtotal colectomy and ileorectal anastomosis or total 
colectomy with construction of an ileostomy. 
(Arch Surg 113:1104-1106, 1978) 


Te of the almost universal incidence of carcinoma 
of the colon in patients with familial polyposis, 
surgical removal of the entire colon should be the treat- 
ment of choice. Subtotal colectomy with ileoproctostomy is 
the procedure performed most frequently since it allows 
for removal of the main portion of the colon with preser- 
vation of anal function.' However, there are reports that on 





See also p 1101. 





long-term follow-up, carcinoma in the rectal segment will 
develop in a large number of these patients.” This risk can 
only be prevented by removing all the colonie mucosa. Total 
colectomy and Brooke ileostomy is one way to achieve this; 
although in a few centers, the continent Kock* type of 
ileostomy is being performed with increasing frequency. 
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An alternative method of treatment that removes all the 
colonie mucosa and preserves rectal function has been 
available for some time but has been used only occasional- 
ly. In 1947, Ravitch and Sabiston® reported the feasibility 
of performing total colectomy and anal ileostomy in dogs 
with preservation of continence. In 1951, they described 
seven patients with familial polyposis and ulcerative colitis 
who had undergone total colectomy and anal ileostomy.* 
Two similar cases were reported by Devine and Webb’ that 
same year. Although most of these cases had satisfactory 
results, complete continence was not always attained. The 
endorectal pull-through type of procedure did not become 
popular until 1964 when Soave* modified this technique for 
the management of infants with Hirschsprung's disease. 
Since then, there have been occasional reports in the 
literature of total colectomy and endorectal pull-through 
for the management of patients with familial polyposis.*-'^ 
This a report of two cases managed in this fashion with 
very satisfactory results. 


REPORT OF CASES 


Case 1.—A 14-year-old adolescent girl had a six-month history of 
colicky abdominal pain, diarrhea, and rectal bleeding. Results of 
barium enema examination one month prior to admission showed 
colonie polyposis with universal involvement. Findings from upper 
gastrointestinal (GI) and small-bowel series were within normal 
limits. The family history was normal. The patient was found to be 
in the 25th percentile for height and weight for her age and there 
were no osteomas, sebaceous cysts, or perioral pigmentation. 
Results of a rectal examination showed guaiac-positive stools and 
palpable polyps. 

On June 25, 1975, she underwent a total colectomy and endorec- 
tal pull-through using the technique described by Safaie-Shirazi 
and Soper.” The entire colon was removed to the rectosigmoid. 
Below this level, the mucosa was dissected free of the muscularis 
down to 1 em above the dentate line and excised. The terminal 
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ileum was then brought through the rectal tunnel and an anasto- 
mosis was performed to the remaining cuff of rectal mucosa. On 
the third posto»erative day, the patient started having frequent 
diarrhea with rectal incontinence that produced severe perianal 
excoriation. This lasted for approximately one week after surgery, 
then the bowel movements gradually became more formed and the 
patient was able to regain sphincter control. By the ninth postop- 
erative day, she was started on a regimen of clear fluids and she 
was having approximately ten to 12 bowel movements per day. She 
was discharged on the 17th postoperative day still having frequent 
bowel movements but fully continent. Two years later, she was 
having five to six bowel movements per day and required consti- 
pating drugs occasionally. 

Case 2.—A 24-year-old man was admitted with a history of 
diarrhea of several years’ duration that was associated with 
occasional rectal bleeding. The patient's father had undergone 
subtotal colectomy and ileorectal anastomosis 17 years before for 
familial polypesis coli and remains in good health. Physical 
examination showed a thin man and there was no evidence of 
stigmata associated with Gardner's syndrome. Results of a rectal 
examination showed that guaiac-positive stools were present and 
the polyps were palpable. Barium enema examination showed 
diffuse polyposis, and findings from upper GI and small-bowel 
series were witħin normal limits. 

On Jan 26, 1€77, he underwent total colectomy and endorectal 
pull-through. A loop ileostomy was constructed to prevent the 
early problems experienced by the first patient. The postoperative 
course was uneventful. Two weeks after surgery, proctoscopy was 
performed tha: showed good sphincter tone with voluntary 
control. The anastomosis was located 1 em above the dentate line 
and there were no polyps present. There was a small amount of 
purulent dischazge from the left lateral aspect of the rectal tunnel 
but the main pertion of the anastomosis was found to be intact. 
The patient was discharged on the 18th postoperative day on a 
regular diet andhe returned one month later for closure of the loop 
ileostomy. Proctoscopy was repeated and the anastomosis was 
found to be wel’ healed. There were no polyps present and he had 
good voluntary sphincter control. Under general anesthesia, the 
loop ileostomy was mobilized and closed by performing a small- 
bowel resectiom with end-to-end anastomosis. The patient was 
continent immediately after surgery and he was placed on a 
regular diet wita the addition of tincture of opium and methylcel- 
lulose to control the number of bowel movements. Initially, he had 
approximately ten to 12 bowel movements per day but there was 
no incontinence-or perianal excoriation. At the time of discharge 
from the hospital, he was having six to eight bowel movements per 
day. Nine montis later, he was not receiving any medication and 
he was having four to five bowel movements per day; proctoscopy 
showed no polyps in the rectal segment. 


COMMENT 


Managemert of patients with familial polyposis coli by 
total colectomy with endorectal pull-through allows remov- 
al of the entire colonie mucosa with preservation of conti- 
nence. This is a curative procedure that does not require 
the performance of a permanent ileostomy. Subtotal colec- 
tomy with ileorectal anastomosis has the disadvantage 
that there is a high incidence of carcinoma in the rectal 
segment. Furthermore, even when these patients are 
followed with frequent sigmoidoscopies when a neoplasm 
develops in their rectum, the cure rate after abdominoper- 
ineal resectior is distressingly low.” 

The use of a proximal loop ileostomy combined with this 
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procedure has been recently reported in patients with 
ulcerative colitis" and we believe that it allows for a 
smoother postoperative course. In several of the previously 
reported cases, partial dehiscence of the ileorectal anasto- 
mosis occurred that* required either prolonged parenteral 
hyperalimentation or reoperation. The performance of a 
proximal diversion will prevent these complications. Also, 
these patients have very frequent bowel movements and 
partial incontinence in the early postoperative period, 
often causing severe perianal excoriation. With the loop 
ileostomy, this problem can be avoided, and the use of 
intravenous hyperalimentation until sphincter control is 
regained and the number of bowel movements starts to 
reduce is not necessary. Closure of the ileostomy is 
performed six weeks after the primary procedure. By this 
time, the ileostomy output is semisolid and the ileorectal 
anastomosis is fully healed. Proctoscopy may be performed 
to visualize the anastomosis and to remove any polyps that 
may be present in the remaining cuff of rectal mucosa. 
Closure of the loop ileostomy is a simple procedure that is 
best performed by resection and end-to-end anastomosis. 
The recovery period is short and the patient has full 
continence immediately after surgery. Opiates and 
methylcellulose are given in sufficient dosage to produce 


semisolid stools. These patients adapt quickly and with the - 


passage of time, the dosage of opiates is gradually 
decreased until the patient has three to six bowel move- 
ments a day. This usually takes approximately six 
months. 


CONCLUSION 
Total colectomy with endoreetal pull-through should be 


-— jj’ 
| 


strongly considered as the primary procedure in patients — 


with familial polyposis. It is the only operation that 
preserves continence and abolishes the possibility of 
colonie carcinoma developing. The performance of a loop 
ileostomy at the time of surgery improves greatly the 
quality of the postoperative convalescence. 
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Liver Necrosis 


Following 


Hepatic Artery Transection Due to Trauma 


Charles E. Lucas, MD, Anna M. Ledgerwood, MD 


e Hepatic artery ligation for control of bleeding liver wounds 
has gained wicespread acceptance. Hepatic necrosis is rarely 
seen after this procedure has been performed. Recently, a 
patient with multiple organ injuries secondary to a gunshot 
wound to the abdomen underwent hepatic artery ligation and 
hepatic necrosis developed even though the portal venous 
system was nomal. 

(Arch Surg 1°3:1107, 1978) 


Hes ar-ery ligation for control of bleeding liver 
injuries has gained widespread acceptance. Mays' 
reports the larzest series of hepatic artery ligation for liver 
injury and hepatic necrosis developed in none of his 
patients. This report documents a case of hepatic necrosis 
after hepatic artery ligation in a patient with normal 
portal venous ‘low. 


REPORT OF A CASE 


A 29-year-old man arrived at the Detroit General Hospital with 
a gunshot wound from a bullet that passed through the right arm 
and the forearm causing fractures of the right radius and that 
then entered the ninth intercostal space in the right midaxillary 
line and exited through the eighth intercostal space in the left 
midaxillary line He was unresponsive, had no recordable blood 
pressure, and had a week thready pulse. Within 15 minutes, his 
blood pressure nose to 110/40 mm Hg in response to electrolyte 
infusion, tracheal intubation, and bilateral tube thoracostomies. A 
midline laparotemy performed within one hour of arrival showed 
perforations in »oth hemidiaphragms, the stomach, the first and 
second parts of the duodenum, the gallbladder, the body of the 
pancreas, and the liver. The perforations in the duodenum and the 
hemidiaphragme were repaired primarily. Cholecystectomy, sple- 
nectomy, and subtotal pancreatectomy to the right of the superior 
mesenteric vein were performed. The antrum, including the 
gastrie perforatons, was resected and gastrojejunostomy was 
performed; vagctomy was also done. At this time, a question of 
hepatic cyanosis prompted a more thorough examination of a 
hematoma in the porta hepatis. This showed a transection of the 
main hepatic artery at the origin of the gastroduodenal artery. An 
attempt at primary repair was unsuccessful. Both the hepatic 
artery and the adjacent gastroduedenal artery were ligated. No 
back bleeding through the hepatie portion of the hepatic artery 
was noted; vein graft reconstruction of the hepatic artery was not 
done since the partal vein was normal. The surgeon considered the 
liver to be viable. During the seven-hour procedure, the patient 
had two hypovolemie episodes and required 6 liters of electrolyte 
solution and 12 transfusions. 

Postoperatively, the patient was alert and his condition was 
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stable but he had a large hematoma of the right arm and forearm 
and a greatly decreased radial pulse in the right arm that 
suggested brachial artery injury or a compartmental syndrome. 
After an eight-hour interval, exploration showed a normal brachial 
artery. Operative reduction and internal fixation of the radius in 
the right arm was performed to provide forearm stability. Hala- 
genated anestheties were not used for either procedure. 

After the second operation, the patient became acidotic (arterial 
pH, 7.26) for which he received sodium bicarbonate. His lactic acid 
dehydrogenase and SGOT levels were elevated to 6,080 and 6,480 
units, respectively. He became progressively hypoxic over the next 
eight hours and despite a sodium bicarbonate replacement, the 
acidosis became worse until it had reached a pH of 7.07. Large 
volumes of intravenous fluids were required to maintain vital 
signs and urine output. Sixteen hours after the second procedure, 
cardiac arrest developed and he died. Postmortem examination 
confirmed the clinical impression of hepatic necrosis that involved 
the entire liver. The portal venous system was normal. 


COMMENT 


Several factors may have contributed to hepatic necrosis - 





in this patient. Hypovolemic shock on admission may have — — 


made the liver more susceptible to the subsequent dearteri- 


alization. The extensive mobilization of tissues may have  : 
decreased critical collateral flow, especially the distal - 


gastrectomy and ligation of the gastroduodenal artery. 
Finally, the second operative procedure may have caused a 
decrease in splanchnie blood flow as a result of general 
anesthesia. Regardless of the mechanism, hepatie artery 
ligation did cause hepatic necrosis despite normal portal 
venous flow. Since 1968, we treated 16 other patients with 
hepatic artery ligation for injury to the liver or for hepatic 
artery; in one patient necrosis of the right posteroinferior 
segment of the liver developed and at autopsy, an unrecog- 
nized injury to a branch of the portal vein profusing that 


segment was found in the cadavers. The patient described, 


herein, is the first patient in whom liver necrosis developed 


despite normal portal venous inflow. Based on this obser- 
vation, it seems reasonable to reserve hepatic artery 


ligation for the control of active bleeding from the injured 
liver when such bleeding cannot be controlled by other 
methods.? Furthermore, any question of hepatic cyanosis 
mandates restoration of hepatic perfusion followed by 
some other technique for control of parenchymal bleeding 
if needed.’ 


This investigation was supported in part by the Detroit General Hospital 


Research Corp. 
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Metastatic Axillary Adenopathy 


Use of Estrogen Receptor Protein as an Aid in Diagnosis 


Sharon Grundfest, MD; Ezra Steiger, MD; Bruce Sebek, MD 


* In a patient with nonpalpable carcinoma of the breast, the 
diagnosis from a metastatic axillary node was made by measur- 
ing estrogen receptor protein (ERP). The specificity of the 
technique makes it useful as a diagnostic aid in a patient with 
mammogram negative for tumor. 

(Arch Surg 113:1108-1109, 1978) 


Ai he presence of metastatic carcinoma in an axillary 

node in a female patient with no obvious primary 
tumor can be a diagnostic challenge. While the most likely 
primary site is the breast, thyroid, melanoma, lung, and 
stomach must all be considered. In a review of breast 
cancer presenting as an axillary mass, Ashikari et al 
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Fig 1.—Extensive infiltration of subcapsular sinus and paracorti- 
cal areas of axillary lymph node by undifferentiated carcinoma 
(hematoxylin-eosin, original magnification x 40). | 
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reported on 42 patients who had metastatic adenocarcino- 
ma in the axillary nodes without palpable tumor in the 
breast. Twenty-five of their patients had mammograms, 
and 22 were reported as negative. A total of 36 patients 
underwent mastectomy. Of these, approximately one third 
had no identifiable cancer in the breast removed. We have 
recently been faced with the same dilemma. Our diagnosis 
and therapy were greatly influenced by the measurement 


of estrogen receptor protein (ERP) in the metastatic 
deposit. 


REPORT OF A CASE 


A 45-year-old woman noted a nontender lump in her right axilla 
in May 1976. The lump increased in size and was biopsied in June 
1976. Several enlarged lymph nodes infiltrated by tumor were 
found. The tumor was thought to be an amelanotic melanoma (Fig 
1). An extensive search failed to disclose the primary. Upper 
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Fig 2.—Microscopic infiltrating carcinoma of breast composed of 
small cells with tendency to arrange in single files (hematoxylin- 
eosin, original magnification x 160). 
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gastrointestinal roentgenograms, barium enema, chest x-ray 
films, and a liver-spleen scan were all normal. Mammograms were 
obtained and showed no suspicious lesion in either breast. Sections 
of the tumor were sent to the Cleveland Clinic for review and were 
thought to be consistent with either adenocarcinoma or melano- 
ma. 

The patient was admitted to the Cleveland Clinic one month 
later. Results of physical examination at that time were complete- 
ly normal except for the presence of enlarged lymph nodes in the 
right axilla. She had previously undergone hysterectomy for 
benign disease. Her CBC count and blood chemistry profile were 
normal except for a slightly increased alkaline phosphatase value 
of 90 units (normal, 85 units or less). A bone scan disclosed an area 
of increased uptake in the right sacroiliac region, and pelvic x-ray 
films showed a sclerotic area in the right ilium. A needle biopsy 
specimen showed only numerous osteoblasts. After an open-bone 
biopsy, a diagnosis of Paget’s disease was made. A mammogram 
showed bilateral mastoplasia with a benign-looking area of calcifi- 
cation in the left breast beneath the nipple. A biopsy specimen 
taken from this area showed only a fibroadenoma that was 
negative for ERP. A right axillary node dissection was done, with 
the removal of numerous firm, enlarged lymph nodes. This tissue 
was strongly ERP-positive, with a value of 125 fmoles/mg (posi- 
tive value, greater than 4 fmoles/mg) using a dextran-coated 
charcoal technique. 

A right total mastectomy was performed, and a microscopic 
primary tumor was found in the upper outer quadrant of the 
removed breast. Histologically, the tumor was an infiltrating 
lobular carcinoma (Fig 2). Lobular carcinoma in situ was not 
identified. She did well postoperatively and is now on a chemother- 


apy regimen of fluorouracil, methotrexate, cyclophosphamide, and 
tamoxifen. 


COMMENT 


Estrogen receptor protein has been the focus of much 
discussion. Its greatest usefulness lies in predicting wheth- 
er a given breast cancer will respond to hormonal ther- 
apy.** Its specificity is open to debate, since it has been 
shown to exist in several tumors including carcinoma of the 
colon? malignant melanoma,’ papillary ovarian cancer, 
endometrial tumors,’ and renal carcinomas.’ The dextran- 
coated charcoal technique used in this case does not 
distinguish between 8S and 4$ receptors, as does the more 
cumbersome sucrose gradient technique. It has been 
suggested that patients with only the 4S receptor present 
will not respond to endocrine therapy." The 85 type, 
however, is not specific to adenocarcinoma of the breast, 
having also been found in tumors of the colon, uterus, 
ovary, and prostate.^"" The level of ERP in colonie 
neoplasms has been low (less than 70 fmoles/g).* Unfortu- 
nately, the average level of ERP and the receptor type in 
malignant melanoma have not been described as yet. In 
our patient, the very high level of ERP suggested that the 
primary tumor was in the breast. A total mastectomy was 
performed, and the careinoma was identified. We believe 
that a positive test for ERP may be useful in the identifi- 
eation of primary tumors in female patients with metasta- 
tic axillary adenopathy. 
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Methylene Blue Dye and 
Arteriovenous Malformations 


To the Editor.—The article in the 
ARCHIVES (113:194-195, 1978) by Fog- 
ler and Golembe on the use of methy- 
lene blue dye for localization of arte- 
riovenous malformations in the small 
bowel was helpful. 

Another maneuver I once found 
helpful at surgery was to turn off the 
operating room overhead lights and 
transilluminate the small bowel. Tel- 
angiectasias showed up as irregular 
dark spots. 

MICHAEL M. LovEzzoLA, MD 
Puyallup, Wash 


An Atypical Case of Retroperitoneal 
Teratoma 


Retroperitoneal teratoma is gener- 
ally recognized as a disease of child- 
hood. Review of the literature: sug- 
gests the peak incidence is in children 
before they are 5 years old, with a 
second, smaller, peak in the third 
decade. To our knowledge, the oldest 
reported patient with retroperitoneal 
teratoma was 55 years old. This 
communication reports an even older 
patient with this lesion. 

A 69-year-old man had a history of 
vague abdominal pain, weight loss, 
and early satiety. Weight loss was 9 
kg (20 lb) in one month and other 
symptoms were of recent onset. 
Abnormal findings from physieal ex- 
amination were limited to the abdo- 
men, where a large, hard, irregular 
mass was noted in the epigastrium, 
extending to the left upper quadrant. 
Hepatomegaly was moderate. Find- 
ings from barium enema examination 
showed stiffening and infiltration of 
the gastric mucosa posteriorly and 
overall anterior displacement. Gastric 
carcinoma was suspected but a tissue 
diagnosis was thought to be desirable. 
Exploration showed a large tumor 
arising from the central retroperito- 
neal area. It was gray, multinodular, 


1110 Arch Surg—Vol 113, Sept 1978 


and firmly fixed to the retroperitone- 
al muscles. Superiorly, the celiac axis 
was involved and nodes extended up 
the aorta. Kidneys and spleen were 
separable from the mass. 

À biopsy specimen disclosed well- 
defined nests of closely packed cells 
that faded off into areas consisting of 
spindle-shaped elements that resem- 
bled embryonic chondrogenic areas. 
Final diagnosis was retroperitoneal 
teratoma. 

Although resection could not be 
used in this case, the chemotherapeu- 
tic or radiotherapeutic approach may 
be quite different from that for gas- 
tric or pancreatic carcinoma. There- 
fore, this lesion should be considered 
in the differential diagnosis of upper 
abdominal masses, even in the older 
age group. 

J. TERRANCE Davis, MD 
WILLIAM S. BLAKEMORE, MD 
Toledo, Ohio 
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Liver Scanning in Patients 
With Breast Cancer 


To the Editor.—We take issue with an 
article by Wiener and Sachs (Arch 
Surg 113:126-127, 1978) who categori- 
cally state that routine liver scanning 
for metastatic disease in patients with 
breast cancer should be abandoned 
unless there is evidence of abnormal 
liver function. The strength of their 
argument is based almost soley on the 
ability to separate patients requiring 
a liver scan by means of liver function 
studies. The points are made that in 
eight patients with documented false- 
positive scans, seven of eight of these 
patients had normal liver function 
tests and therefore could have been 


spared the unnecessary liver scan. In 
those 19 patients with abnormal liver 
scans who had histological documenta- 
tion of metastases, 16 of the 19 
patients had abnormal liver function 
tests, indicating again that a positive 
liver scan can be predicted based on 
abnormal liver function tests. 

It is well known that liver function 
tests when used to predict the 
presence of metastatic disease are 
frequently wrong, an elevated alka- 
line phosphatase level being present 
from 10% to 80% of the time when no 
metastatic disease is present: Of 
major importance is the fact that 
metastatic disease to the liver is 
accompanied by a normal alkaline 
phosphatase level in 20% to 50% of the 
cases.!-? | 

ALLAN N. KnurCHIK, MD 
AMAN V. Buzpan, MD 
Houston 
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In Reply.—Our main argument was 


that scintiscanning rarely disclosed 
liver metastases in those patients 
routinely scanned at the time of their 
initial breast surgery—only three of 
the 234 patients. Liver function tests 
available from these few and an addi- 
tional 16 patients showing metastases 
during later follow-up were abnormal 
in 18 of the 19 patients. 

Most series that have examined the 
efficacy of the liver scan, including 
those cited by Krutchik and Buzdar, 
have included metastases from all 
primary sources. That there are 
differing patterns of liver metastases 
from various primary sources and 
consequently differing rates of detec- 
tion is supported by the low yield 
encountered in the breast patients in 
our series and by Sears et al.’ Drum 
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and Beard? have further suggested 
that different criteria for scintigraph- 
ic detection is necessary for liver 
metastases from the breast com»ared 
to that of the eclon. We suspect that 
most breast metastases when they 
oceur involve the liver diffusely. This 
would explain their low detectability 
and high association with abnormal 
liver function tests. Solitary lesions in 
the liver, as documented by Almersjó 
et al; are less likely to cause changes 
in liver function. 

STEPHEN N. WIENEE, MD 

Sipney H. Sacus, MD 

Cleveland 


1. Sears HF, Gerber FH, Sturtz DL. et al: 
Liver scan and carcinoma of the breas-. Surg 
Gynecol Obstet 140:409-411, 1975. 

2. Drum DE, Beard JM: Scintigraphic eriteria 
for hepatic metastases from cancer of the colon 
and breast. J Nucl Med 17:677-680, 1976. 

3. Almersjó O, Bengmark S, Hafström L, et al: 
Aecuracy of diagnostic tools in malignant hepatic 
lesions. Am J Surg 127:663-668, 1974. 


Scientific Reporting Questioned 


To the Editor.—I have read the March 
issue of the ARCHIVES and was partic- 
ularly concerned about an article on p 
282 titled “Mastectomy as an Acjunct 
to Combination Chemotherapy” by 
Morris, et al. I believe that this k-nd of 
article, which in essence anecdotally 
relates the experience with three 
patients treated with any type of 
treatment followed for 21 months, is 
improperly published in a journal of 
your caliber. I believe that the broad- 
sweeping statements that the authors 
made, based on a small number of 
patients followed for an inadequate 
period of time, are inconsistent with 
good scientific reporting and with 
your responsibility to the medical 
publie that reads this journal. 

In addition, I would like to comment 
on the editorial response by Dr 
DeCosse, in whieh he stated "several 
studies of adjuvant radiation therapy 
for breast cancer have demonstrated a 
small but consistent increase in 
disseminated cancer in the irradiated 
group as compared with the control 
group." First of all, no references are 
given so one does not have the oppor- 
tunity to verify these statemerts. If 
he is referring to the NSABP study of 
Fischer, et al, he should have noted 
that patients not treated with vadia- 
tion have a very high local recurrence 
rate when compared with the patients 
treated with radiation, and that the 
overall survival is certainly not any 
better in those patients not treated 
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with radiation. In any event, the 
editorial comment should have in- 
cluded references, which it did not, 
and the hypothesis that some unrefer- 
enced studies suggest that radiation 
therapy induces long immunosuppres- 
sion of the host is untenable. We have 
recently published two articles that I 
would suggest Dr DeCosse read.'* 

I am very concerned about miscon- 
ceptions that are propagated by both 
the article and, even worse, the edito- 
rial comment. I believe that articles of 
this nature are somewhat irresponsi- 
ble and that the editorial comment is 
completely irresponsible. Both are not 
worthy of publication in a reputable 
medical journal. 

Seymour H. Levitt, MD 
Minneapolis 


1. Levitt SH, McHugh RB: Radiotherapy in 
the postoperative treatment of operable cancer 
of the breast: Part I. Critique of the clinical and 
biometric aspects of the trials. Cancer 39:924-932, 
1977. 


2. Levitt SH, McHugh RB, Song CW: Radio- - 


therapy in the postoperative treatment of opera- 
ble cancer of the breast: Part II. A re-examina- 
tion of Stjernswáürd's application of the Mantel- 
Haenszel statistical method: Evaluation of the 
effect of the radiation on immune response and 
suggestions for postoperative radiotherapy. Can- 
cer 39:933-940, 1977. 


In Reply.—We certainly appreciate Dr 
Levitt’s concern about the three 
patients we reported. These three 
patients, however, had stage IV 
(advanced metastatic) disease and 
they were thus appropriately treated 
with combination chemotherapy. Fur- 
thermore, all three patients achieved 
complete remission, which continued 
for greater than 30, 19, and 16 months, 
respectively. This remission duration 
is greater than the median duration of 
survival for patients with advanced 
metastatic disease and is therefore 
remarkable in itself for three sequen- 
tial patients. The more significant 
feature was that the combination 
chemotherapy shrank the primary 
masses, allowed for simple localized 
surgery to produce hygienic results, 
and perhaps more interestingly, this 
debulking procedure in two patients 
after they had achieved a stable 
partial response allowed the remain- 
ing measurable metastatic disease to 
respond even further and the patients 
achieved complete remission. It would 
be logical to hypothesize that a similar 
event may occur with micrometas- 
tases, and thus our purpose in pre- 
senting these interesting cases was to 
suggest that this phenomenon is 
worthy of further study. We believe 
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that interesting observations, even on 
small numbers of patients, are cer- 
tainly worthy of confirmation in 
formal studies. It is just this type of 
conceptual exploration in the clinic 
that offers the possibility of real 
progress in the management of locally 
advanced disease. We have, in fact, 
applied this approach to two patients 
with inflammatory carcinoma (stage 
III), and we have successfully con- 
trolled the local disease with chemo- 
therapy and surgery. Follow-up in 
these two patients is too short for any 
conclusions. Although local control 
could have been achieved by the use of 
aggressive radiotherapy techniques 
alone, this approach could delay the 
onset of systemic chemotherapy for 
the micrometastases. Furthermore, 
this approach has not significantly 
altered the long-term survival of 
patients with advanced local disease 
since these patients die of distant not 
local disease. Thus, one can hardly 
question the stimulus to look for new 
methods to approach the patients with 
advanced local disease. 

JOSEPH AISNER, MD 

Don Morris, MD 

E. GEonGE ELiAs, MD, PHD 

PETER H. WIERNIK, MD 

Baltimore 


In Reply.-l have read Dr Levitt's 
articles and I stand by my editorial 
comment. Achievement of local con- 
trol by radiation therapy or operation 
in a patient with disseminated breast 
cancer is of secondary importance to 
control of distant metastases, which 
requires a systemic therapy. The 
caveat about a possible decreased 
survival rate associated with radiation 
therapy was properly and conserva- 
tively stated. 

Dr Levitt brings to the ARCHIVES a 
debate he has carried out in another 
journal. For a balanced review of the 
subject, a list of additional references 
that will follow are recommended to 
the reader. 

JEROME J. DECosseE MD 
Milwaukee 


1. Stjernsward J: Decreased survival related to 
irradiation postoperatively in early operable 
breast cancer. Lancet 2:1285-1286, 1974. 

2. Stjernsward J, Muenz LR, von Essen CF: 
Postoperative radiotherapy and breast cancer. 
Lancet 1:749, 1976. 

3. Stjernsward J: Adjuvant radiotherapy trials 
in breast cancer. Cancer 39:2846-2867, 1977. 

4. Stjernsward J, Day N: Rebuttal of two 
articles by Dr Levitt et al. Cancer 41:381, 1978. 

5. Levitt SH, McHugh RB: Reply to rebuttal 
letter by Drs Stjernsward and Day. Cancer 
41:382-383, 1978. 


Correspondence and Brief Communications 1111 














a ie il Lt man 
dod dk: a (i. ^ € UM 


a oe BOTS 
ERER 


usn 


CCTITUGETE TOP ihn) ot 


Complication of Gastric Surgery, by David 
Fromm, $18, 163 pp, with illustrations, Somerset, 
NJ, John Wiley & Sons Ine, 1977. 


The publisher of this slim volume, 
the second of a series of three “Clini- 
cal Gastroenterology Monographs," 
states in the preface that the objective 
is to present up-to-date information in 
"major" areas. of disease of the 
gastrointestinal tract. Certainly a dif- 
ference of opinion could be generated 
concerning the major quality of this 
rather narrow subject, but there can 
be no debate about the vexing nature 
of this group of postsurgical complica- 
tions. 

The author's expressed purpose, to 
review some of these complications 
and to recommend treatment, has 
definitely been met. He resisted the 
obvious temptation to combine the 
text's informational material with 
detailed descriptions and illustrations 
of technical procedures, and he limited 
all but one of the sketches to simple 
line drawings. These are well con- 
ceived, illuminating only the anatomic 
configuration of the finished opera- 
tions, an unusual feature for a refer- 
ence text written by a surgeon. 

On the plus side, there are 867 refer- 
ences, an extremely large number for 
the 111 pages of informational mate- 
rial, including graphs, tables, and 
drawings. The index is both clear and 
adequate, and the type size is large on 
an excellent grade of glossy paper. As 
is the rule, the price is very high for 
such a compact work, but this is an 
industry-wide problem. 

The chapters dealing with the 
dumping syndrome, afferent and ef- 
ferent limb obstruction, postoperative 
weight loss, and anemia contain 
appropriately comprehensive dis- 
courses on the subjeets. Others are 
adequate, but several seem so brief as 
to have been better incorporated into 
another chapter or categorized in a 
miscellaneous group (milk intolerance: 
one page; cholelithiasis: two pages; 


 gastroileostomy: two pages) The 


chapter on esophagitis, an important 
postsurgical problem, is only two 
pages in length. Editing is crisp, and 
there is ample documentation of 
propounded information. 
Unfortunately, the publisher has 
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seriously handicapped the reader by 
reducing many of the very adequate 
line drawings to submacroscopic size. 
Some designer apparently thought it 
would be clever to use only the left 
half of the page for graphs and 
diagrams, leaving large blocks of 
white space on the right side. This did 
nothing for design and made several 
diagrams almost useless because of 
the very small size and the loss of 
clarity. Interestingly, only three x-ray 
films are reproduced to demonstrate 
some characteristic radiographic find- 
ings (one for efferent loop intussus- 
ception, two for gastric bezoar), 
despite the availability of instructive 
films showing afferent loop obstruc- 
tion, marginal ulcer, gastrojejunocolic 
fistula, and so on. The author chose to 
borrow liberally from the available 
literature for graphic data, although 
none of the 17 graphs emanates from 
his own studies. 

On balance, this is a brief, but meri- 
torious, review of the problems seen 
after gastric surgical procedures. The 
lack of technical information would 
seem to make the price a bit high for 
practicing surgeons or residents, who 
would probably use it for an hour or 
two of review of this perplexing prob- 
lem. Medical students, specifically, 
would find it handy as a reference; 
also, gastroenterologists and general 
internists would appreciate the lucidi- 
ty of presentation, brevity, and 
absence of technique descriptions that 
are superfluous to those readers but 
that characterize most surgical contri- 
butions. 

ROBERT J. BAKER, MD 
Chicago 


Principles of Surgical Oncology, edited by 
Ronald W. Raven, $37.50, 509 pp, with illustra- 
tions, New York, Plenum Publishing Co, 1977, 

This book is edited by a distin- 
guished surgical oncologist and has 25 
contributing authors. The editor 
states in the preface that the surgical 
oncologist is a pivotal figure in the 
treatment scheme and, for this rea- 
son, he must be knowledgeable re- 
garding the other oncologie disci- 
plines. Judging from the subjects 
included, the purpose of this volume is 





to educate the surgical oncologist in 
areas of nonoperative oncology rather 
than discussing the techniques used 
by the surgical oncologist. The au- 
thor’s thesis is that the work of a 
surgical oncologist requires both in- 
terest and expertise in broad areas for 
such a person to function effectively 
on the oncology team, 

The first chapter covers the subject 
of anatomy and is an excellent 
summary of the lymphatie drainage of 
multiple organ sites. This and the 
anatomy of the liver seem to be the 
primary focus of this chapter that is 
nicely illustrated with multiple line 
diagrams. Another chapter summa- 
rizes in detail a number of interesting 
nonrespiratory functions of the lungs, 
particularly pharmacokinetic func- 
tions, but the relevance of this infor- 
mation to the overall theme of this 
book is not great. 

Pathology considerations in subse- 
quent chapters include a discussion of 
the importance and mechanisms of 
metastases. The pessimism of the 
author of this chapter regarding the 
effectiveness of all local attacks on 
most cancers is quite clear. The 
concept that most cancers are “Sys- 
temic” by the time the diagnosis is 
established is a currently fashionable 
concept, although controversial, and it 
is amusing that this is a major focus of 
the pathology diseussion in a book 
that is devoted to surgical oncology. 

In subsequent sections, there is a 
good discussion of the practical 
aspects and the specific problems of 
the surgical pathologist from the 
standpoint of the surgeon who pro- 
vides pathologie material and must 
interpret the reports he receives. 

Several chapters review investiga- 
tive aspects of oncogenesis, both 
chemical and viral. Although this 
general subject is thoroughly pre- 
sented with a good bibliography, the 
degree of detail and general approach 
to presentation in several chapters 
seemed to this reviewer to be more 
appropriate to a nonclinieal book on 
cancer biology than a book designed 
for broadening the understanding of 
clinical oncology for the surgeon. In 
contrast, the chapter on steroid hor- 
mones in cancer is excellent in that 
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both basic information and its clinical 
relevance is clearly presented. The 
endoerinology cnapter has similar 
attributes but there is considerable 
overlap in the material presented in 
these two chapters. 

The epidemiology chapter briefly, 
but clearly, defines the major geo- 
graphic aspects ef cancer in man and 
is partieularly valuable for the clini- 
cian. The chapter reviewing the 
current status of immunology is suffi- 
cient to give the reader a good basic 
education in the eurrent status of both 
basic tumor immunology and immu- 
notherapy. 

Although the technical deta:ls of 
oncology operative procedures have 
been completely eliminated from this 
book, both the clinical details and 
results of various endoscopic and 
radiologic procecures are described in 
several chapters These are well illus- 
trated and the diagnostic strategy 
with these toob is well presented. 
Chapters summarizing the prectical 
aspects of radiotherapy and treat- 
ment with chemotherapeutie drugs 
are also clear, complete, and well writ- 
ten. Two chapte^s on computers seem 
a little lost in this book on surgical 
oncology, but the chapter on rehabili- 
tation by Ronald Raven is excellent. 

The authors of the individual chap- 
ters do not use € common approach in 
their presentatiens and the raviability 
in the level of detail and clinical rele- 
vance of the information presented is 
a minor defect in this book. Some 
degree of duplication and lack of inte- 
gration between chapters also de- 
tracts somewha-. Although the -itle is 
a little misleading, this book shculd be 
a valuable addition to the library of 
the surgeon wao is concernec with 
cancer. 

WALTER LAWRENCE, MD 
Richmond, Va 


Malignant Melanema of the Skin and Mucous 
Membrane, by G. W. Milton, $29, 174 p, New 
York, Churchill-Livmgstone, 1977 

The book entitled Malignant Mela- 
noma of the Skin and Mucous Mem- 
brane by G. W. Milton, MBBS, with 
chapters by B. J. McGovern, MD, and 
Martin G. Lewis, MD, is an interest- 
ing and informative book thet con- 
tains a wealth of information from 
the personal ex»erience of the zuthors 
regarding maliznant melanoma. Pro- 
fessor Milton, cirector of the Melano- 
ma Unit at Sydney Hospital, is one of 
the most knowledgeable surgeons in 
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Australia on this subject, and restricts 
his practice to the treatment of mela- 
noma. The patients seen on this unit 
during the period of his tenure have 
been carefully studied and have bene- 
fitted from his knowledge and experi- 
ence. 

Dr McGovern is a highly respected 
Australian pathologist who developed 
a system of relating prognosis of 


melanoma to the depth of invasion. At. 


the same time, Dr Wallace Clark of 
Boston, evolved a similar system. 
These systems developed indepen- 
dently have been adopted as the most 
widely accepted prognostic method by 
experts throughout the world. 

Dr Martin Lewis, also a pathologist, 
is the director of the Cancer Research 
Unit at McGill University in Toronto. 
Dr Lewis’ particular expertise is in 
the field of immunology of cancer and 
he has conducted many of his immu- 
nologie investigations using human 
melanoma as a test model. 

Dr MeGovern's chapter refers to the 
causal and pathologic classification of 
melanoma. The author refers to the 
increasing incidence of this neoplasm 
as documented in several area-based 
incidence studies in different coun- 
tries that reinforces the increasing 
importance of this once rare but dead- 
ly tumor. Dr McGovern discusses the 
racial, familial, and hormonal aspects 
of melanoma, as well as including an 
interesting section on sunlight as the 
cause of the disease—an observation 
reported by a number of investigators 
and particularly well documented by 
the Australians. Dr McGovern illus- 
trates the pathologic types of melano- 
ma and demonstrates the relation of 
prognosis to level of invasion and type 
of melanoma. Of interest are Dr 
McGovern’s comments on frozen sec- 
tion in the diagnosis of melanoma, in 
that he believes that with the use of 
the cryostat, an experienced patholo- 
gist can make a definitive diagnosis in 
most instances with deferred diagno- 
sis only being required in 4% to 6% of 
the cases. He points out that the few 
clinical conditions that resemble mela- 
noma, such as seborrheic keratosis, 
pigmented basal cell carcinoma, and 
thrombosed angiomas, have distine- 
tive histologic patterns that the expe- 


rienced pathologist can easily diag- 


nose. 

The succeeding chapters by Profes- 
sor Milton deal with differential diag- 
nosis, biopsy, and treatment of mela- 
noma and include four excellent color 
plates depicting the appearance of 


melanoma as well as the lesions simu- 
lating this tumor. The material that 
follows is a highly personalized report 
of Professor Milton’s experience in 
modes of treatment from the very 
first presentation of the patient to 
definitive surgical therapy, treatment 
of metastases, and the care of the 
dying patient. 

It would have been interesting to 
have seen a numerical breakdown of 
the various patients that were seen at 
the Melanoma Clinic in terms of path- 


_ologic type of tumor, site, stage of 


disease, level of invasion, the selection 
of treatment, the outcome of various 
treatments, and the follow-up experi- 
ence. 

It was only after searching with 
some diligence that I found this study 
included 1,800 patients during the ten 
or more years that the clinie has been 
established. One of the chapters show 
experience with patients treated by 
excision alone (approximately 224 
cases). The patients receiving excision 
alone were those with superficial 
primary tumors with negligible pene- 
tration of the dermis or those who 
have a short life expectancy because 
of ill health or old age, and those with 
disseminated disease where excision 
of the primary tumor was performed 
to establish diagnosis or rid the 
patient of a fungating tumor. Overall, 
survival figures are given that indi- 
cates a seven-year cumulative salvage 
rate of approximately 75% with survi- 
val of women being in the range of 
838% and men, 68%. The salvage 
according to site and sex is also 
presented. Those patients with inva- 
sive melanoma who have an opportun- 
ity for cure generally receive standard 
surgical therapy—wide excision with 
an incontinuity dissection when possi- 
ble and regional lymph node dissec- 
tion. The actual numbers of cases are 
not listed, but a chart giving a nine- 
year follow-up as indicated by actuar- 
ial calculation showed overall salvage 
rate of approximately 65%. Again, 
women did slightly better than men. 

The surgical management is pre- 
sented in detail and the management 
of complications is discussed. A study 
of the clinical features of metastases 
is given, with information relating to 
the management of liver, intestinal, 
retroperitoneal, brain, and boney me- 
tastases. In addition, a section is 
devoted to the management of metas- 
tases by chemotherapy both systemic, 
regional, and topical. The information 
regarding chemotherapy is limited 
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and adds very little to the review 
articles available in the current litera- 
ture. A rather unique experience is 
reported with the topical and intrale- 
sional use of Trenimon, nitrogen 
mustard, thiotepa, methotrexate, and 
BCG. Professor Milton also gives his 
experience with the use of vaccinia 
and virus locally administered to 
satelite lesions that Belisario and 
Milton first reported in 1959. Profes- 
sor Milton concludes that destruction 
of tumor after local injection by the 
virus occurs in more than 50% of the 
cases, but long-term survival is low— 
less than 5%, 

The chapter by Dr Martin Lewis on 
immunology and immunotherapy is 
an excellent article. In 38 pages, Dr 
Lewis concisely reviews the current 
literature of immunology as relating 
to melanoma. He gives the evidence of 
human antimelanoma activity by evi- 
dence of humoral immunity to mela- 
noma, and by evidence of in vitro cell 
mediated immunity. Also included is a 
section on identification of tumor 
antigens by in vivo response. Dr 
Lewis describes the relationship be- 
tween the response of melanoma anti- 
gen to the biologie behavior of mela- 
noma and indicates the reasons and 
mechanisms for the failure of the 
immune control of malignant disease. 
A survey of immune therapy is 
presented, including the nonspecific 
immunization techniques, such as 
BCG, C-Parvum, levamisole, ete, spe- 
cific passive immunotherapy, adop- 
tive immunotherapy, and active im- 
munotherapy by autoimmunization. 
This represents a concise informative 
review of the management of melano- 
ma by immunologic techniques. 

Professor Milton reviews his ap- 
proach to several special problems 
relating to the management of the 
melanoma patient such as pregnancy, 
the occult primary, melanoma in chil- 
dren, spontaneous regression, and 
melanoma of the mucous membranes. 
The final chapter reviews Professor 
Milton's techniques for informing 
patients of the diagnosis of malignant 
disease, their reaction to the psycho- 
logic problems caused by their malig- 
nancy, and their management by a 
kind, supportive, and sympathetic 
professional staff. Physicians in- 


volved with the treatment of cancer 


will find this useful material. 

This work represents a highly 
personalized report of Professor Mil- 
ton’s experience and methods of man- 
agement of the melanoma patient. 
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Presentation and a more detailed 
analysis of the accumulated data 
would have been helpful. 

Students of melanoma will want to 
have a copy of this book in their 
library for reading and reference. 

EDWARD T. KREMENTZ, MD 
New Orleans 


Blunt Chest Trauma, by Marvin M. Kirsh, and 
Herbert Sloan, $16.50, 247 pp, Boston, Little 
Brown & Co, 1977. 

Blunt Chest Trauma is a mono- 
graph of nine chapters and 247 pages 
dealing with thoracic injuries incurred 
in modern "contact" society. The 
motor vehicle is the prime source of 
such injuries, but contact sports, falls 
from heights, and industrial accidents 
provide not insignificant numbers. 
The book deals exclusively with blunt 
injuries. In contrast to open or pene- 
trating wounds where the need for 
surgical intervention is obvious, the 
extent of damage in blunt trauma is 
not always easily assessed, particular- 
ly on initial evaluation. Add to this the 
faet that the bulk of initial emergency 
care in this country is now provided by 
emergency physicians who cannot be 
expected, even with appropriate expe- 
rience, to have the expertise of the 
thoracic surgeon. 

So, the principal ingredients of the 
need for a textbook exist: frequency 
of the problem, difficulty, and com- 
plexity of diagnosis, and a new breed 
of caretakers who depend on guiding 
principles. As one comes to expect of 
the Ann Arbor group, Professors 
Kirsh and Sloan have provided an 
exemplary work responding to the 
challenge. An academic text, it does 
not offer a cookbook approach. A 
vigorous effort is made to present 
principles of diagnosis and therapy, 
interspersed appropriately with tables 
and itemized lists, such as the 
sequence of steps to be applied to the 
treatment of pulmonary contusion. 
These tables and itemized lists can be 
used as reminders once the basic 
pathophysiology is understood. 

The contents include an opening 
chapter on general principles, includ- 
ing initial airway management and 
treatment of cardiac arrest, individual 
chapters devoted to specific organ or 
structural injuries, and a concluding 


detailed chapter on that most difficult 


to comprehend subject, acute respira- 
tory failure. The intervening chapters 
are presented in the following orderly 
fashion which facilitates reference: 





injuries involving the lung parenchy- 
ma (chapter 2), the pleural space 
(chapter 3), the chest wall (chapter 4), 
the esophagus (chapter 5), the dia- 
phragm (chapter 6), the heart and 
pericardium (chapter 7), and of special 
importance, the aorta (chapter 8). 
Finally, the effort has been accom- 
plished with real consideration for the 
consumer: the publisher’s list price is 
$16.50. 

This monograph provides for the 
dissemination of information from 
the superspecialist to the generalist, a 
phenomenon of particular need today 
when one considers the structure of 
health care in this country. The Michi- 
gan group has both the practical expe- 
rience and the academic foundation to 
do this in a most satisfying style. 
Although it would not be difficult for 
any thoracic surgeon to differ with 
details of management in a book such 
as this, that is not the purpose of this 
review. As is stated in the first 
sentence of the preface, the “book is 
for the surgeon, emergency room 
physician, and house officer, who 
deal... with the consequences of 
chest injury from blunt trauma.” In 
that purpose, it is eminently success- 
ful. It merits presence on the shelf 
with all emergency room reference 
texts. | 

EARLE W. WILKINS, JR, MD 
Boston 


Davis-Christopher Textbook of Surgery: The 
Biological Basis of Modern Surgical Practice, ed 11, 
edited by David C. Sabiston, Jr, $39.75, 2,465 pp, 
with 1,805 illustrations, Philadelphia, WB Saun- 
ders Co, 1977. 

What a monumental task and what 
a monumental accomplishment by the 
editor! When I was a medical student 
and young house officer, Christo- 
pher's Textbook of Surgery was a 
necessary constant companion; every 
page was to be learned. Dr Sabiston's 
11th edition is no longer just a simple 
text for the beginning student but is a 
source book for the maturing house 
officer and practieing surgeon. 

The beginning 582 pages are de- 
voted to an in-depth discussion of the 
general scientific principles that con- 
stitute the basis of modern surgical 
care. Examples, chosen randomly, are 
MacLean’s classification and methods 
of analyzing the varying syndromes 
of shock and Powers's excellent "how- 
to-do-it" flow sheet for the identifica- 
tion and treatment of problems 
affecting renal function in the surgi- 
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cal patient. No matter how closely I 
have followed over the years the fine 
work of Moore and Kinney, I never 
fail to learn something helpful and 
new each time I "ead them, as in the 
present work of Moore, Homeostasis, 
and Kinney, The Metabolic Effects of 
Fever. 

Whenever maay contributors are 
involved, it is diffeult to avoid overlap 
as, for example the comments by 
Shires concernmg renal failure 
("Fluid and Elec:rolyte Management 
of the Surgical Petient”) when Powers 
already has produced a magnificent 
discussion of the problem in a much 
more comprehensive manner ("Acute 
Postoperative Renal Failure"). 

It could be presumed that no one 
should prescribe antibiotics in clinical 
practice until he has mastered and 
thoroughly understood the section by 
Altemeier and A exander. The section 
by the two surgeons ends with a "cap- 
sulized" bibliog-aphy, a style fre- 
quently used by authors in this book; 
providing information of this nature 
is a welcome anc helpful change from 
the conventional list of references. No 
one looks at reference lists any more 
unless he is sezrching to see if his 
work has been included. 

The remainder of what I have called 
the first part of che book is done with 
equal care and authoritative com- 
ment. Space does not permit a more 
detailed review. 

Beginning on p 623, the format of 
the book, at leas: on cursory examina- 
tion, resembles ‘ts distinguished pro- 
genitors. Each organ or organ system 
is methodically discussed in the con- 
ventional text fashion, ie, history, 
anatomy, physwlogy, and diseases 
(with treatment and results). Excep- 


tions and variafions occur; the editor 


has permitted Hs authors reasonable 
latitude, and wisely. 

I feel competent to comment only 
on the sections with which I have had 
some experienes; consequently, some 
sections of this text will be left virgin- 
al in this review. 

Wilson's appraisal of conflicts in 
choices of treatment for cancer of the 
breast is refreshing and stems from 
careful and sincere observations in his 
hospital. The -esults are evaluated 
against a background of results found 
at other institutions, such as Colum- 
bia-Presbyterian. I recommend the 
section be studied intently. The endo- 
crine section (darrison and Thomas 
on thyroid, Wells on parathyroid, 
Scott on adrerals) is classic for an 
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exhaustive clinical discussion of the 
endocrine system. The section on 
multiple endocrine neoplasias by 
Wells and Baylin is one of the more 
precise, understandable presentations 
of these remarkable clinical entities; 
this section should be required read- 
ing by all physicians. 

The gastrointestinal (GI) tract and 
its appurtenant appendages are ex- 
ceedingly well managed in the more 
conventional manner as exemplified 
by the excellent section on the 
stomach and duodenum by J. C. 
Thompson: anatomy (gross and micro- 
scopic), physiology and pathophysiolo- 
gy, diseases (diagnosis and treat- 
ment), complications and, very impor- 
tant, an excellent presentation of a 
topie often omitted: "evaluation of 
operations." 

Blakemore's and Schiller’s contribu- 
tion on angiography in GI bleeding is 
a welcome addition to the text and, 
although brief, appends a substantial 
and well-selected list of references for 
the seeker of more truths. 

The small intestine as an organ 
system is presented in an equally lucid 
manner as is the stomach and duode- 
num. It is excellent, particularly the 
part on physiology by R. S. Jones. 
Three sections warrant special com- 
ment: "Bypass Procedures for Hy- 
perlipidemia and Morbid Obesity" 
(Buchwald et al), "Malabsorption Syn- 
dromes" (Shingleton), and "Radiation 
Injury to the Intestine" (De Cosse). 
Each of the, difficult subjects is 
handled in a masterful manner; each, 
unfortunately until now, often has 
been omitted from textbooks compa- 
rable to Sabiston's Christopher. 

Cohn and many others have contrib- 
uted a comprehensive coverage of the 
large bowel, including structure, func- 
tion, diseases, and treatments. His 
opinion concerning preparation for 
operation on the colon, at variance 
with that of Altemier’s and Alexan- 
der’s, presents a refreshing, ongoing 
controversy that all general surgeons 
watch year after year and then make 
an individual choice as on to which 
bandwagon to leap. 

The section by Laver and Austen, 
although very technical, is well writ- 
ten, superbly illustrated and, ulti- 
mately, very understandable. Figure 4 
and its pertinent discussion empha- 
sizes the reports from Kinney’s labo- 
ratory on the “cost of breathing"—the 
energy expended for the oxygen 
obtained. A thorough understanding 
of any preoperative limitation of the 
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dynamic state of the lungs far 
outweighs the value of the "routine 
preop chest film." This portion of the 
book clearly demonstrates evaluative 
procedures and supportive procedures 
when trouble comes. 

I consider myself totally incompe- 
tent to comment on the other aspects 
of the Sabiston work, but I confident- 
ly assume that, if the remainder of the 
subjects are discussed as brilliantly as 
the sections I reviewed, the efforts of 
Sabiston and his contributors have 


siepe in great success. 
^ The quality of the paper is fairly 


good, permitting, by and large, copies 
of roentgenograms to illustrate what 
has been expected. The illustrative 
tables and graphs are important to the 
text and have been kept uniform from 
author to author. 

It is possible, and perhaps arguable, 
to pose a question in reference to the 


inclusion of material relating to high- 


ly separable specialties, such as gyne- 
cology, urology, otolaryngology, ortho- 
pedies. After all, the book has 2,465 
pages, weighs just a little less than 10 
lb, and costs just less than $40. This 
point is not crucial, however, since the 
subtitle of the Sabiston 11th edition of 
Davis-Christopher is "The Biological 
Basis of Modern Surgical Practice;" 
this it indeed is, in an exemplary 
manner. It should be available to all 
students, house officers, practicing 
surgeons and, above all, professors. 
Mark A. Hayes, MD 
New Haven, Conn 


Books Received But Not Reviewed 


Handbook of Clinical Pharmacology, by Felix 
Bochner, George Carruthers, Jens Kampmann, 
and Janice Steiner, Boston, Little Brown & Co, 
1978. 


Fundamentals of Homeostasis, by Maxwell 
Borrow, Flushing, NY, Medical Examination 
Publishing Co, 1977. 


Atlas of Pathologic Anatomy, by Wilhelm Doerr, 
Gerhild Schumann, and Gunter Ule, Littleton, 
Mass, Publishing Sciences Group Inc, 1978. 


Lecture Notes on General Surgery, by Harold 
Ellis and Roy Yorke Calne, Oxford, England, 
Blackwell Scientific Publications, 1977. 


Ultrasound in Gynecology and Obstetrics, by Sam 
N. Hassani, New York, Springer-Verlag, 1978. 


Transplantation, by Johann Wilhelm Masshoff, 
New York, Springer-Verlag, 1977. 


Recent Results in Cancer Research, edited by 
George Mathe, New York, Springer,- Verlag, 
1978. 


Encyclopedia of Medical Radiology: Bone Tu- 
mors, vol 6 edited by K. Ranniger, New York, 
Springer-Verlag, 1978. 
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September 


European-American Symposium on Venous 
Diseases, Zurich, Switzerland, Sept 4-8. Con- 
tact: Miss Vivian Delaney, Group Sales Depart- 
ment, American Express Co, 65 Broadway, 
New York, NY 10006. 

European Association for Maxillofacial Sur- 
gery Fourth Congress, G. Cini Foundation, St 
Giorgio Maggiore Island, Venice, Italy, Sept 
25-30. Contact: Maxillofacial Surgery & Sto- 
matology Dept, S. Bortolo Regional Hospital, 
36100 Vicenza, Italy. 


October 


Clinical Orthopedic Society, Detroit, Oct 4-6. 
Sec-Treas: E. W. Johnson, Jr, MD, 200 First St, 
Rochester, MN 55901. 

Fifth International Congress of International 
Microsurgical Society, Beethoven-Hall, Bonn 
Germany, Oct 4-7. Congress Secretariat: Dr A. 
Holst, Chirugische Universitatsklinik, 5300 
Bonn-Venusberg, Germany. 

American Urological Association, Oct 15-18, 
White Sulphur Springs, WVa. Contact: AUA, 
55 N Maple Ave, PO Box 643, Ridgewood, NJ 
07451. 


Congress of Neurological Surgeons Annual 


Meeting, Oct 16-20, Washington, DC. Contact: 
D. L. Kelly, MD, Bowman Gray School of 
Medicine, Winston-Salem, NC 27103. 


American College of Surgeons Clinical Con- 


gress, San Francisco, Oct 16-20. Contact: 
Edwin W. Gerish, MD, ACS Office, 55 E Erie St, 
Chicago, IL 60611. 


American Society of Anesthesiologists Annual 


Meeting, Chicago, Oct 21-25. Contact: F. W. 
Connell, Admin Asst, ASA, 515 Busse Hwy, 
Park Ridge, IL 60068. 


American College of Chest Physicians Annual 


Meeting, Washington, DC, Oct 28-Nov 1. 
Contact: ACCP, PO Box 93725, Chicago, IL 
60670. 


November 


Southern Thoracic Surgical Association, Marco 


Beach Hotel, Marco Island, Fla, Nov 2-4. Sec: 
J. Kent Trinkle, MD, 7703 Floyd Curl Dr, San 
Antonio, TX 78229. 


American Society of Plastic and Reconstructive 


Surgeons, Diplomat Hotel, Hollywood, Fia, 
Nov 5-10. 


Western Surgical Association, Phoenix, Nov 12- 


15. Sec: Paul E. Hodgson, MD, University of 
Nebraska Medical Center, Omaha, NE 68105. 
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Association for Academic Surgery, Bond Court 
Hotel, Cleveland, Nov 12-15. Sec-Treas: E. M. 
Copeland Ill, MD, University of Texas Medical 
School, Houston, TX 77030. 


December 


Southern Surgical Association, The Homestead, 
Hot Springs, Va, Dec 4-6. Limited to members 
and invited guests. | 


American Medical Association Winter Scientific 
Meeting, Las Vegas, Dec 7-10. 


1979 


January 


Southern California Chapter, American College 
of Surgeons, Marriott Hotel, Newport Beach, 
Calif, Jan 19-21. Sec Leon Morgenstern, MD, 
8700 Beverly Blvd, Los Angeles, CA 90048. 


April 


American College of Surgeons Spring Meeting, 


Denver, April 2-5. Contact: E. W. Gerish, MD, 
ACS office, 55 E Erie St, Chicago, IL 60611. 


American Society for Artificial Internal Organs, 


New York Hilton, New York, April 19-21. Exec 


Dir: Ms K. K. Burke, PO Box 777, Boca Raton, 
FL 33432. 


American Surgical Association, White Sulphur 


Springs, WVa, April 25-27. Sec: J. V. Maloney, 
MD, UCLA School of Medicine, Los Angeles, 
CA 90024. 


American Association of Plastic Surgeons, The 


Breakers, Palm Beach, Fla, April 29-May 2. 
Contact: M. S. Turkiewicz, MD, 25 Prescott St 
NE, Atlanta, GA 30308. 


American Association for Thoracic Surgery, 


Boston, April 30-May 2. Exec Sec: W. T. 
Maloney, 6 Beacon St, Boston, MA 02108. 


May 


Society for Surgery of the Alimentary Tract, New 


Orleans, May 22-23. Sec: Larry C. Carey, MD, 
Ohio State University, 410 W 10th Ave, Colum- 
bus, OH 43210. 


June 


Society for Vascular Surgery, Opryland Hotel, 


Nashville, Tenn, June 28-29. 


International Cardiovascular Society, Opryland 


Hotel, Nashville, Tenn, June 29-30. Sec: 


William Fry, MD, 5323 Harry Hines Blvd, 
Dallas, TX 75235. 


Calender of Events 





Mines e dex ri ia opc qp oq ceci mue A 1070-1071 


L 
Lilly, Eli, & Company .......... 1031-1032, 
1059-1060, 1084-1085, 
3rd Cover 

M 


Mead Johnson Laboratories .. 4th Cover 


Narco Pilling 


Reed & Carnriek ...........s 1093 
Roerig, J.B., Company 


Div. of Pfizer, Ine. ................ 1068-1069 
Ross Laboratories ..................... 1047 


Smith Kline & 


French Laboratories ............ 1028-1029, 
1050-1052 

Storz, Karl, 
Endoscopy-America, Inc. ............. 1026 


While every precaution is taken to insure accuracy, 
we cannot guarantee against the sibility of an 
occasional hinge or omission in the preparation of 
this index. 





Keflex 


cephalexin 
avallable in dosage forms 
for patients of all ages 


Additional information available to the profession on request. 
Eli Lilly and Company * Indianapolis, Indiana 46206 












Oral Suspension QUEE. 


125 mg. per 5-ml. teaspoonful 


500-mg. Pulvules" 
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New Inl SI hts on Newrespect for mind-body interaction 
For the post-op patient, stress and anxiety are 
d normal reactions to the challenges faced in the 
min aas O y new environment. In the critical care unit, physi- 
- 4 cular, renal and pulmonary function are develop- 
re ations j S ing a new respect for the mind-body relationship 
in all illnesses. * In this setting the patient's pre- 
e programs. 
post-operative 
- According to one theory, reactions to environ- 
atien mental challenge are influenced by brain centers 
| organized through reciprocally balanced systems 
called trophotropic and ergotropic. * 
a good example of trophotropic 
dominance, wherein this 
“no-go” system prepares the 
conservation of energy. 
Sustained tension reveals 
dominance by the 


cians and nurses who routinely evaluate cardiova 
vious life experiences and coping style serve as tk 
an e basis for planning and implementing treatment 
The physiological basis of fear and tension 
The overwhelming fear reaction is 
patient for withdrawal and 
ergotropic system, 





À 





Ye “go” system ntegrating functions that prepare 
»e individual for positive action. 


lhe effects of nigh levels of CNS stimulation 


MAt high degrees of CNS arousal, patients experi- 
»nce either maladaptive and sustained anxiety or 
nxious and agitated depression. These crises re- 

ect simultaneous xig he (approach) and 

"rophotropic (aveidance) discharge." 


E post-op patients can benefit from 

alium (diazepam) 

"Major surgery is almost always severely stressful, 
‘rom both psychological and physiological points 
of view. The use of psychoactive drugs is often an 
mportant means by which physicians can make 

Khe situation mare tolerable for the patient. 

Valium is am excellent choice. It works effec- 

ES to calm the tense, overanxious patient and 

o reduce his anxiety to more manageable levels. 


Rehabilitation can start sooner 

If the post-op patient feels anxious and 

-— fearful it might be difficult to 
d. initiate rehabilitation. The 

psychotherapeutic 












effect of Valium (diazepam) can help because it's 


so prompt: quite often the patient experiences sig- 
nificant relief of emotional distress during the first 


few days of therapy and is, therefore, ready that 


much sooner to take a more active part in his own 


recovery. 


A dosage regimen for every need 


Available in three tablet strengths and injectable 
form, Valium allows you to set, adjust and 
readjust dosage to gain optimum response. The 


2-mg strength one or two a day is appropriate for 
milder symptoms and for geriatric patients; 5 mg 
b.i.d. or t.i.d. for moderate symptoms; and 10 mg 


b.i.d. or t.i.d. for the more severe. And because 


it's supplied in scored tablets, dosages of Valium 


are easily increased depending on the patient's 
individual and changing needs. 


It’s often helpful to add an h.s. dose to a b.i.d. 
or t.i.d. regimen if the patient's anxiety worsens at 
bedtime. Valium can reduce these symptoms and 
encourage sleep. Of course, therapy with Valium 


should be discontinued when symptoms have 
been reduced to tolerable levels. 


In recommended doses, Valium is relatively 


safe and well tolerated. Adverse reactions more seri- 


ous than drowsiness, fatigue and ataxia are rare. 


When the post-surgical patient returns home, 
oral Valium can continue to reduce any excessive 


anxiety which may be interfering with recovery, 
rehabilitation and return to normal activities. 


*For more details on the mind-body relationship, refer to Kiely WF: 


JAMA 235(25):2759-2761, June 21, 1976. 


+As reported in animal studies by Hess WR: The Functional Organ- 
ization at the Diencephalon, New York, Grune & Stratton Inc., 1958, 


and expanded by Kiely WF (see reference above). 


VALIUM 


(diazepam) 


2-mg, 5-mg, |O-mg scored tablets 
Tel-E-Dose" Reverse-Number Packs 
2-ml Tel-E-Ject®disposable syringes 
2-ml ampuls 

10-ml vials 


fora response you know, 
want and trust 


5mg/mli 
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Before prescribing, please see following page for a summary of product information. 
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Before prescribing, please consult complete product information, a summary of 
which follows: ; 
Indications: Tension and anxiety states; somatic complaints which are concomi- 
tants of emotional factors; psychoneurotic states manifested by tension, anxiety, 
apprehension, fatigue, depressive symptoms or agitation; symptomatic relief of 
acute agitation, tremor, impending or acute delirium tremens and hallucinosis due 
to acute alcohol withdrawal; adjunctively in: relief of skeletal muscle spasm due to 
reflex spasm to local pathology; spasticity caused by upper motor neuron disorders; 
athetosis; stiff-man syndrome. Oral form may be used adjunctively in convulsive 
disorders, but not as sole therapy. /njectable form may also be used adjunctively in: 
status epilepticus; severe recurrent seizures; tetanus; anxiety, tension or acute 
Stress reactions prior to endoscopic/surgical procedures: cardioversion. 
The effectiveness of Valium (diazepam) in long-term use, that is, more than 4 
months, has not been assessed by systematic clinical studies. The physician 
should periodically reassess the usefulness of the drug for the individual patient. 
Contraindications: Tablets in children under 6 months of age; known hypersensi- 
tivity; acute narrow angle glaucoma; may be used in patients with open angle 
glaucoma who are receiving appropriate therapy. 
Warnings: As with most CNS-acting drugs, caution against hazardous occupations 
requiring complete mental alertness (e.g., operating machinery, driving). With- 
drawal symptoms (similar to those with barbiturates, alcohol) have occurred follow- 
ing abrupt discontinuance (convulsions, tremor, abdominal/muscle cramps, vomit- 
ing, sweating). Keep addiction-prone individuals (drug addicts or alcoholics) under 
careful surveillance because of predisposition to habituation/dependence. 

Usage in Pregnancy: Use of minor tranquilizers duri ng first trimester 

should almost always be avoided because of increased risk of congenital 

malformations, as suggested in several studies. Consider possibility of 

pregnancy when instituting therapy; advise patients to discuss therapy 

if they intend to or do become pregnant. 
ORAL: Advise patients against simultaneous ingestion of alcohol and other CNS 
depressants. 
Not of value in treatment of psychotic patients; should not be employed in lieu of 
appropriate treatment. When using oral form adjunctively in convulsive disorders, 
possibility of increase in frequency and/or severity of grand mal seizures may re- 
quire increase in dosage of standard anticonvulsant medication; abrupt withdrawal 
in such»cases may be associated with temporary increase in frequency and/or 
severity of seizures. ! 
INJECTABLE: To reduce the possibility of venous thrombosis, phlebitis, local irrita- 
tion, swelling, and, rarely, vascular impairment when used l.V.: inject slowly, taking 
at least one minute for each 5 mg (1 ml) given; do not use small veins, i.e.. dorsum 
of hand or wrist; use extreme care to avoid intra-arterial administration or extravasa- 
tion. Do not mix or dilute Valium with other solutions or drugs in s yringe or infusion 
flask. If it is not feasibie to administer Valium directly I.V., it may be injected slowly 
through the infusion tubing as close as possible to the vein insertion. 
Administer with extreme care to elderly, very ill, those with limited pulmonary re- 
serve because of possibility of apnea and/or cardiac arrest; concomitant use of 
barbiturates, alcohol or other CNS depressants increases depressión with increased 
risk of apnea; have resuscitative facilities available. When used with narcotic 
analgesic eliminate or reduce narcotic dosage at least 1/3, administer in small 
increments. Should not be administered to patients in shock, coma, acute alcoholic 
intoxication with depression of vital signs. 
Has precipitated tonic status epilepticus in patients treated for petit mal status or 
petit mal variant status. 
Withdrawal symptoms (similar to those with barbiturates, alcohol) have occurred 
following abrupt discontinuance (convulsions, tremor, abdominal/muscle cramps, 
vomiting, sweating). Keep addiction-prone individuals under careful surveillance 
because of predisposition to habituation/dependence. Not recommended for OB 
use. 
Efficacy/safety not established in neonates (age 30 days or less). prolonged CNS 
depression observed. In children, give slowly (up to 0.25 mg/kg over 3 minutes) to 
avoid apnea or prolonged somnolence; can be repeated after 15 to 30 minutes. If no 
relief after third administration, appropriate adjunctive therapy is recommended. 
Precautions: If combined with other psychotropics or anticonvulsants, carefully 
consider individual pharmacologic effects—particularly with known compounds 
which may potentiate action of Valium (diazepam), i.e., phenothiazines, narcotics, 
barbiturates, MAO inhibitors and antidepressants. Protective measures indicated in 
highly anxious patients with accompanying depression who may have suicidal ten- 
dencies. Observe usual precautions in impaired hepatic function; avoid accumula- 
tion in patients with compromised kidney function. Limit oral dosage to smallest 
effective amount in elderly and debilitated to preclude ataxia or oversedation (ini- 
tially 2 to Qv» mg once or twice daily, increasing gradually as needed or tolerated). 







5 mg/ml 


s mg, 5-mg, 10-mg scored tablets 
Tel-E-Dose*Reverse-Number Pack: 


2-ml Tel-E-Ject*disposable syringes 
2-ml ampuls 
IO-ml vials 


INJECTABLE: Although promptly controlled, seizures may return; readminister if 
necessary; not recommended for long-term maintenance therapy. Laryngospasm/ 
increased cough reflex are possible during peroral endoscopic procedures; use 
topical anesthetic, have necessary countermeasures available. Hypotension or 
muscular weakness possible, particularly when used with narcotics, barbiturates c 
alcohol. Use lower doses (2 to 5 mg) for elderly/deoilitated. 

Adverse Reactions: Side effects most com monly reported were drowsiness, fatigue 
ataxia. Infrequently encountered were confusion, constipation, depression, dip- 
lopia, dysarthria, headache, hypotension, incontinence, jaundice, changes in 
libido, nausea, changes in salivation, skin rash, slurred speech, tremor, urinary 
retention, vertigo, blurred vision. Paradoxical reactions such as acute hyperexcited 
states, anxiety, hallucinations, increased muscle spasticity, insomnia, rage, sleep 
disturbances and stimulation have been reported; should these occur, discontinue 
drug. 

Because of isolated reports of neutropenia and jaundice, periodic blood counts, 
liver function tests advisable during long-term therapy. Minor changes in EEG pat- 
terns, usually low-voltage fast activity, have been observed in patients duri ng and 
after Valium (diazepam) therapy and are of no known significance. 

INJECTABLE: Venous thrombosis/phlebitis at injection site, hypoactivity, syncope, 
bradycardia, cardiovascular collapse, nystagmus, urticaria, hiccups, neutropenia. 
In peroral endoscopic procedures, coughing, depressed respiration, dyspnea, 
hyperventilation, laryngospasm/pain in throat or chest have been reported. 
Dosage: Individualized for maximum beneficial effect. 


ORAL—Adults: Tension, anxiety, psychoneurotic states, 2 to 10 mg b.i.d. to q.i.d.; 
acute alcohol withdrawal, 10 mg t.i.d. or q.i.d. in first 24 hours, then 5 mg t.i.d. or 
q.i.d. as needed; adjunctively in skeletal muscle spasm, 2 to 10 mg t.i.d. or q.i.d.; 
adjunctively in convulsive disorders, 2 to 10 mg b.i.d. to q.i.d. Geriatric or debilitatec 
patients: 2 to 2V» mg 1 or 2 times daily initially, increasing as needed and tolerated. 
(See Precautions.) Children: 1 to 2V» mg t.i.d. or q.i.d. initially, increasing as needed 
and tolerated (not for use under 6 months). 

INJECTABLE: Usual initial dose in older children and adults is 2 to 20 mg I.M. or I.V., 
depending on indication and severity. Larger doses may be required in some condi- 
tions (tetanus). In acute conditions injection may be repeated within 1 hour, al- 
though interval of 3 to 4 hours is usually satisfactory Lower doses (usually 2 to 5 
mg) with slow dosage increase for elderly or debilitated patients and when sedative 
drugs are added. (See Warnings and Adverse Reactions.) 

For dosages in infants and children see below; have resuscitative facilities available. 
I.M. use: by deep injection into the muscle. 

I.V. use: inject slowly, take at least one minute for each 5 mg (1 ml) given. Do not use 
small veins, i.e., dorsum of hand or wrist. Use extreme care to avoid intra-arterial 
administration or extravasation. Do not mix or dilute Valium with other solutions or 
drugs in syringe or infusion flask. If it is not feasible to administer Valium directly 
I.V., it may be injected slowly through the infusion tubing as close as possible to the 
vein insertion. 

Moderate psychoneurotic reactions, 2 to 5 mg I.M. or I.V. and severe psychoneu- 
rotic reactions, 5 to 10 mg I.M. or I.V., repeat in 3 to 4 hours if necessary; acute 
alcoholic withdrawal, 10 mg I.M. or I.V. initially, then 5 to 10 mg in 3 to 4 hours if 
necessary. Muscle spasm, in adults, 5 to 10 mg I.M. or I.V. initially, then 5 to 10 mg 
in 3 to 4 hours if necessary (tetanus may require larger doses); in children, adminis- 
ter I.V. slowly; for tetanus in infants over 30 days of age, 1to2 mg I.M. or I.V., repeat 
every 3 to 4 hours if necessary; in children 5 years or older, 5 to 10 mg repeated 
every 3 to 4 hours as needed. Respiratory assistance should be available. 

Status epilepticus, severe recurrent convulsive seizures (1. V. route preferred), 5 to 10 
mg adult dose administered slowly, repeat at 10- to 15-minute intervals up to 30 mg 
maximum. Repeat in 2 to 4 hours if necessary keeping in mind possibility of 
residual active metabolites. Use caution in presence of chronic lung disease or 
unstable cardiovascular status. Infants (over 30 days) and children (under ears), 
0.2 to 0.5 mg slowly every 2 to 5 min., up to 5 mg (I.V. preferred). under ? years 
plus, 1 mg every 2 to 5 min., up to 10 mg (slow I.V. preferred); repeat in 2 to 4 hours 
if needed. EEG monitoring may be helpful. 

In endoscopic procedures, titrate I. V. dosage to desired sedative response, generally 
10 mg or less but up to 20 mg (if narcotics are omitted) immediately prior to 
procedure; if I.V. cannot be used, 5 to 10 mg I.M. approximately 30 minutes prior to 
procedure. As preoperative medication, 10 mg |.M.; in cardioversion, 5 to 15 mg I.V. 
within 5 to 10 minutes prior to procedure. Once acute symptomatology has been 
properly controlled with injectable form, patient may be placed on oral form if 
further treatment is required. 

Management of Overdosage: Manifestations include somnolence, confusion, 
coma, diminished reflexes. Monitor respiration, pulse, blood pressure; employ gen- 
eral supportive measures, I.V. fluids, adequate airway Use levarterenol or 
metaraminol for hypotension, caffeine and sodium benzoate for CNS-depressive 
effects. Dialysis is of limited value. 

Supplied: Tablets, 2 mg, 5 mg and 10 mg, bottles of 100 and 500; Tel-E-Dose* (unit 
dose) packages of 100, available in trays of 4 reverse-numbered boxes of 25, and in 
boxes containing 10 strips of 10; Prescription Paks of 50, available singly and in 
trays of 10. Ampuls, 2 ml, boxes of 10; Vials, 10 ml, boxes of 1; Tel-E-Ject® (dispos- 
able syringes), 2 ml, boxes of 10. Each ml contains 5 mg diazepam, compounded 
with 40% propylene glycol, 1095 ethyl alcohol, 5% sodium benzoate and benzoic 
acid as buffers, and 1.5% benzyl alcohol as preservative. 


Roche Laboratories 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 





Archives of Surgery 


Copyright © 1978 b” the AMERICAN MEDICAL ASSOCIATION 


EDITORIALS 





^ ^ aec i RR . " E ta, A f 
WD. AUN ' A : - T ! 


OCTOBER 1978 VOLUME 113 NUMBER 1 


Official Publication, International Cardiovascular 
Society and Western Surgical Association 


Emergency Medical Services Categorization and Regionalization: An Accomplished Fact ...................-- n 1133 


Robert J. Baker, MD, Chicago 
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Clara D. Bloamfield, MD, Minneapolis, Jerome J. DeCosse, MD, Milwaukee 
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SANTA BARBARA, CALIF, JAN 20-22, 1978 


Serum Pepsinogen |, Serum Gastrin, and Gastric Acid Output in Postoperative Recurrent Peptic Ulcer deg Is m t 1136 


Bruce E. Stabile, MD; Edward Passaro, Jr, MD; |. Michael Samloff, 


MD; John H. Walsh, MD, Los Angeles 


Radioimmunoassay of serum pepsinogen | levels were useful 


in identi*cation of patients with recurrent ulcers. 


Spatial Distribution of Colonic Carcinoma... 


Leon Morgenstern, MD, Stephen E. Lee, MD, Los Angeles 
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A clinicelly important shift in the distribution of colon cancer toward the right side of the 
colon seems to have occurred during the past several decades. 


Managemerxz of the Appendiceal Mass ......... 
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Barry Forar, MD; Thomas V. Berne, MD; Leonard Rosoff, MD, Los Angeles 


Operative and nonoperative treatment are compared. 


Acute Cholecystitis in the Elderly: A Surgical Emergency ...... 
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Douglas J. Morrow, MD; Jerome Thompson, MD; Samuel E. Wilson, MD, Los Angeles 
Satisfactory response to conservative measures less likely in the elderly. 


Managemert of Major Arteriovenous Fistulas by Arteriographic Techniques .......... 8 1153 
Richard R. Ricketts, MD; Ethel Finc«, MD; Albert E. Yellin, MD, Los Angeles 
Obliteretion of fistulas by embolization was achieved in five patients. 
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‘Samuel E. Wilson, MD; H. Earl Gordon, MD; Peter B. Van Wagenen, MD, Los Angeles 
Excisicn and bypass grafting through uninfected tissue was successful in three patients. 


Poststress Doppler Ankle Pressures: A Comparison of Treadmill Exercise With 


Two Other Methods of Induced Hyperemia ............. 


J. Dennis 3aker, MD, Los Angeles 
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Postocclusion reactive hyperemia measurement provides a standardized 


stress study that does not require patient cooperation. 
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Samuel E. Wilson, MD; Abdel Jabour, MD; Richard T. Stone, MD; Thomas M. Stanley, MD, Los Angeles 
Early results favorable with PTFE grafts and distal fistula. 
Editorial comment by Ralph A. Deterling, Jr, MD, Boston 
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E. Baue, MD, PO Box 7614, Kilby Station, New Haven, CT 06519. 
Manuscripts are received with the understanding that they are not 
under simultaneous consideration by another publication. 
Aecepted manuscripts become the permanent property of the 
ARCHIVES and may not be published elsewhere without permission 
from the publisher (AMA). 

In addition, in view of The Copyright Revision Act of 1976, effective 
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all copyright ownership to the AMA in the event that such work is 
published by the AMA." We regret that transmittal letters not 
containing the foregoing language signed by all authors of the 
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Author Responsibility.— All accepted manuscripts are subject to 
eopy editing. The author will receive an edited typescript rather 
than galley proofs for approval. The author is responsible for all 
statements in his work, including changes made by the copy 
editor. 

Designate one author as correspondent and provide his address 
and telephone number. Order reprints at the time the typescript is 
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requests for reprints should be sent. 

Manuscript Preparation.—Submit an original typescript and two 
high-quality copies of the entire manuscript. All copy (including 
references, legends, and tables) must be typed double-spaced on 
22 X 28 em (8% x 11-inch), heavy-duty white bond paper. Ample 
margins should be provided. 

Refer to patients by number (or, in anecdotal reports, by 
fietitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Titles.-Titles should be short, specific, and clear. They should 
not exceed 42 characters per line, ineluding punctuation and 
spaces, and be limited to two lines, if possible. The title page 
should include the full names and academic affiliations of all 
authors, the address to which requests for reprints should be sent, 
and, if the manuscript was presented at a meeting, the name of 
the organization, place, and date on which it was read. 

Style of Writing.—The style of writing should conform to accept- 
able English usage and syntax. Slang, medical jargon, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 

Informed Consent.—Manuscripts reporting the results of experi- 
mental investigations on human subjects must include a state- 
ment to the effect that informed consent was obtained after the 
nature of the procedure(s) had been fully explained. 

Abstract.—Provide an abstract (135-word maximum) of the arti- 
cle, including statements of the problem, method of study, results, 
and conelusions. The abstract replaces the summary. 

References.—List references in consecutive numerical order (not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
should not be listed as references. References to journal articles 
should include (1) author(s), (2) title, (3) journal name (as abbre- 
viated in Index Medicus), (4) volume number, (5) inclusive page 


numbers, and (6) year, in that order. References to books should . 


include (1) author(s), (2) chapter title (if any), (3) editor (if any), (4) 
title of book, (5) city of publication, (6) publisher, and (7) year. 
Volume and edition numbers, specific pages, and name of trans- 
lator should be ineluded when appropriate. The author is respon- 
sible for the accuracy and completeness of the references and for 
their correct text citation. 

Metrication.—All measurements must be in metric units. English 
units may also be given parenthetically if the measurements were 
originally done in English units. 

Hllustrations.-Use only those illustrations that clarify and 
augment the text. Submit illustrations in duplicate, unmounted 
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glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating "top" should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publieation may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain should be 
provided when pertinent. Illustrations should preferably be in a 
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An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template 
lettering or preset type is preferred to hand-lettered labels. If 
halftone artwork with labels is submitted, affix type and leaders 
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Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 

Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 
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accepted. 

Statistical Review.—Manuscripts containing statistical evalua- 
tions should include the name and affiliation of the statistical 
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Do not use larger size paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. Each table must have 
a title. 

Correspondence and Brief Communications.—The editor will be 
pleased to receive letters that pertain to material published in the 
ARCHIVES and brief communications concerning other matters of 
interest to its readers. Such contributions should be 250 words or 
less, typewritten, double-spaced, and clearly marked "For Publica- 
tion." No more than two references are permitted and illustrations 
or tables are acceptable only when essential to the message. 
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It NAS IOITE Deen recogmized Mat anxiety, tension, Agitation, and apprehension are all capable 
of increasing pain perception...” 


Halpern, L. M.: Anxiety and pain in postoperative patients. Hospital Practice (special report) January 1977, pp 31 


Following surgery... 
the perception of pain diminishec 
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preoperatively 
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postoperatively 
e allays presurgical anxiety...allays 
the anxiety that may heighten the 
perception of postoperative pain 
e may enhance the effects of analgesics 
and reduce narcotic requirements 


e controls postoperative emesis 


e vital signs are seldom impaired 
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convulsions, has been reported, 
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ded dosage.) 
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in the rat at doses substantially above the human 
therapeutic range. Since adequate data are not 
available to establish safety in early pregnancy, 
hydroxyzine is contraindicated during this period. 
Precautions: HYDROXYZINE MAY POTENTIATE 
THE ACTION OF CENTRAL NERVOUS SYSTEM 
DEPRESSANTS SUCH AS NARCOTICS AND 
BARBITURATES. In conjunctive use, dosage for 
these drugs should be decreased as much as 50%/o, 
Because drowsiness may occur, patients should 
be cautioned against driving a car or operating 
dangerous machinery. The usual precautions for 
intramuscular injection should be followed; soft- 
tissue reactions have rarely been reported when 
proper technique has been used. Hydroxyzine 
intramuscular solution should be injected well 
within the body of a relatively large muscle. Inad- 
vertent subcutaneous injection may result in signif- 
icant tissue damage. In adults, the preferred sites 
are the upper outer quadrant of the buttock (i.e., 
gluteus maximus), or the mid-lateral thigh. In 
children, preferably the mid-lateral muscles of the 
thigh. In infants and small children, the upper outer 
quadrant of the gluteal region should only be 
used when necessary, as in burn patients, in order 
to minimize the possibility of damage to the sciatic 
nerve. The deltoid area should be used only if 
well developed, such as in certain adults and older 
children, and then only with caution to avoid radial 
nerve injury. Intramuscular injections should not 
be made in the lower and middle thirds of the 
upper arm. Aspiration is necessary to help avoid 
inadvertent intravascular injection. 
Adverse Reactions: Drowsiness may occur; if so, it 
is usually transitory and may disappear in a few 
days of continued therapy or upon dosage reduc- 
tion. Dryness of the mouth may occur with higher 
doses. Involuntary motor activity, including rare 
instances of tremor and convulsions, has been 
reported, usually with doses considerably higher 
than those recommended. 
Supply: Vistaril (hydroxyzine HCl) Intramuscular 
Solution: 25 mg/ml—10 ml vials; 50 mg/ml—2 ml 
and 10 ml vials; Isoject®, 25 mg/ml and 50 mg/ml— 
1 ml fill; 100 mg/2 ml—2 ml fill. 

Military Depot: NSN 6505-00-052-1367 (50 mg/ml, 
10 ml vials) 

VA. Depot: NSN 6505-00-052-1367B (50 mg/ml, 
10 ml vials) 


More detailed professional information available 
on request. 
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and well send you a way 
to slash your claims 
reporting costs and time 


Return Order Blank To: i 
American Medical Association 
535 North Dearborn 
Chicago, Illinois 60610 
(312) 751-6000 Mieten 
Quantity—in Handling 
Type of form orders of: and Postage 
O Single Form OP-407 1,000 O $ 18.50 
(One page 5,000 O 78.00 
pads of a hundred) 10,000 O 138.00 
L] Two Forms OP-408 1,000 O 28.00 
(Original and 5,000 O 112.00 
one carbon) 10,000 O 210.00 
L] Continuous Form OP-409 1,000 O 28.00 
(Original and one carbon) 5,000 O 112.00 
(For Computer Printers) 10,000 O 210.00 
TOTAL 
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Check or money order must accompany this order and be made payable 
to the American Medical Association. 


The Official AMA 


Uniform Health Insurance 


Claim Form 


Accepted by Medicare, Commercial Carriers, many Blue Shield 
Plans, and many states for Medicaid. 


Developed by the AMA in cooperation with carriers, government 
agencies, and other groups, this form is the most current and 

most widely used claim reporting form available. It significantly 
reduces the time and cost of claims reporting. Note: A number of 
Private firms are marketing an outdated, more expensive version of 
this form. To be certain you are using the most current and 
acceptable form to third party insurers, we encourage you to use 
the official AMA form. Order today. 
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New! 


VITAL 


NUTRITIONALLY COMPLETE 
HYDROLYZED DIET 


a new dimension in enteral feeding... 


e Mild, appealing flavor to help ensure e Calorie/nitrogen ratio recommended for 
compliance with oral feeding regimens effective protein sparing and metabolism: 
e Low osmolality: 450 mOsm/kg water to 150 Calories/g nitrogen 
avoid potential for dumping syndrome or e Less than half the cost of currently available 
other GI distress commonly associated with high-nitrogen diet of free amino acids 
eiemantal niets Makers of Ensure®, Ensure®Plus, Ensure® Osmolite™, 
e High levels of nitrogen for the stressed Polycose® 
patient: 10 g nitrogen per 1500 Calories ROSS LABORATORIES 
COLUMBUS, OHIO 43216 
Data on ingredients and nutrient content available upon request ROSS Division of Abbott Laboratories, USA 
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In patients with serious bacterial infection, the 
choice of antibiotic therapy is usually made on the 
basis of the effectiveness-to-risk ratio. This considera 
tion is particularly important when an aminoglycosic 
antibiotic is indicated. j 

The activity of Nebcin® (tobramycin sulfate, Lilly) 

against a wide range of gram-negative organisms is 
A) now well known. A review of worldwide literature 
(4, shows “that tobramycin has significant antibacterial | 
BW activity and that it is the most potent of all aminogly- 
fers i if cosides against P. aeruginosa. The antibacterial 
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ctivities of tobramycin and gentamicin against mem- serious complicated and recurrent urinary 
ers of the Entercbacteriaceae are comparable, with tract infections 
-ach agent possessing slightly greater activity than the serious skin, bone, and soft-tissue infections, 


wether against selected strains of any species. | 
Nebcin is indicated in the treatment of 
septicemia 
serious lower respiratory infections 
gastrointestinal infections, including 
peritonitis 
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including burns 
caused by susceptible strains of the following 
microorganisms: Pseudomonas aeruginosa, 
Escherichia coli, Proteus sp. (indole-positive and 
indole-negative), Providencia, Klebsiella-Entero- 
bacter-Serratia group, Citrobacter sp., and 
staphylococci, including Staphylococcus aureus 
(coagulase-positive and coagulase-negative). 


The proximal tubule 


The proximal tubule is the site in the 
renal system where aminoglycosides produce 
nephrotoxicity. 

An investigator has studied the urinary 
excretion of alanine aminopeptidase, a principal 

enzyme of the brush-border membrane of the proximal 

tubule? Levels of the enzyme become elevated in the 

urine as a result of toxic lesions in acute tubular necro- 

sis or of inflammatory processes in the kidney, such as 

rejection crisis. In measurements of the effect of amino- 
glycosides (administered for three consecutive days) on the excretion 
of this enzyme by healthy humans, tobramycin appeared to have a 
minimum effect on the brush-border membrane. 

Another investigative team has studied the relationship between 
tissue concentration and toxicity.) The toxicity of aminoglycosides 
may be related to the degree of their binding to tissue. Hence, 
aminoglycosides that accumulate less may be less nephrotoxic. 

All aminoglycosides are potentially nephrotoxic and ototoxic. 
Therefore, patients should be monitored closely when aminogly- 
cosides are being used. Patients with impaired renal function, the 
elderly, those with underlying disease, those with prior exposure to 
potentially nephrotoxic agents, and those with poor host resistance 
are at special risk. During clinical trials in 3506 patients treated with 
tobramycin, investigators reported drug-related nephrotoxicity in 
1.5 percent (53 patients).* 

In view of the effectiveness of Nebcin and the relatively low risk of 
nephrotoxicity, tobramycin can be an appropriate choice for patients 
requiring aminoglycoside therapy. 







References 

1. J. Infect. Dis., 134 (Supplement):S3, 1976. 

2. J. Antimicrob. Chemother., 4(Supplement A):23, 1978. 
3. J. Antimicrob. Chemother., 4 (Supplement A):53, 1978. 
4. Med. J. Aust., 2 (Special Supplement):22, 1977. 


tobramycin 


@ 1M/IV 
® 






tobramycin sulfate 


80 mg*in 2-ml ampoules 
*Equivalent to tobramycin. 


Please see following page for a brief summary of the prescribing information. 
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Summary of Prescribing Information 






- WARNINGS 
Patients treated with Nebcin should be under close clinical observation, 
because tobramycin and other aminoglycoside antibiotics have an inherent 
potential for causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impairment 
may develop if patients have preexisting renal damage and if Nebcin is admin- 
istered for longer periods or in higher doses than those recommended. 

Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function 
should be closely monitored in patients with known or suspected renal 
impairment and also in those whose renal function is initially normal but who 
develop signs of renal dysfunction during therapy. Such impairment may be 
characterized by cylindruria, oliguria, proteinuria, or evidence of nitrogen 
retention (increasing BUN, NPN, or creatinine). Evidence of impairment in 
renal, vestibular, or auditory function requires discontinuation of the drug 
or dosage adjustment. 

Nebcin should be used with caution in premature and neonatal infants 
because of their renal immaturity and the resulting prolongation of serum 
half-life of the drug. 

In the case of overdosage or toxic reactions, peritoneal dialysis or hemo- 
dialysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and prolonged 
concentrations above 12 mcg/ml should be avoided. Urine should be 
examined for increased excretion of protein, cells, and casts. 

Concurrent and sequential use of other neurotoxic and/or nephrotoxic 
antibiotics, particularly streptomycin, neomycin, kanamycin, gentamicin, 
cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
mycin, should be avoided. 

Nebcin should not be given concurrently with potent diuretics. Some 
diuretics themselves cause ototoxicity, and intravenously administered 
diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
tions in serum and tissue. 

Usage in Pregnancy — Safety of this product for use during pregnancy has 
not been established. 

































Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
group, is derived from the actinomycete Streptomyces tenebrarius. Nebcin Injection is 
a clear and colorless sterile aqueous solution for parenteral administration, It is stable 
and requires no refrigeration. 

Indications and Usage: Nebcin is indicated for the treatment of serious infections 
caused by susceptible strains of the following microorganisms: Pseudomonas 
aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole-negative), 
Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter sp., and staphylococci, 
including Staphylococcus aureus (coagulase-positive and coagulase-negative). 

Nebcin is indicated in the treatment of septicemia; central-nervous-system 
infections, including meningitis; neonatal sepsis; serious lower respiratory infections; 
gastrointestinal infections, including peritonitis; and serious skin, bone, and soft-tissue 
infections, including burns, caused by the susceptible organisms listed above. Clinical 
studies have shown Nebcin also to be effective in serious complicated and recurrent 
urinary tract infections due to these organisms. Aminoglycosides, including Nebcin, 
are not indicated in uncomplicated initial episodes of urinary tract infections unless 
the causative organisms are not susceptible to antibiotics having less potential toxicity. 
Nebcin may be considered in serious staphylococcal infections when penicillin or 
other potentially less toxic drugs are contraindicated and when bacterial susceptibility 
testing and clinical judgment indicate its use. 

Bacterial cultures should be obtained prior to and during treatment to isolate and 
identify etiologic organisms and to test their susceptibility to tobramycin. If suscepti- 
bility tests show that the causative organisms are resistant to tobramycin, other 
appropriate therapy should be instituted. In patients in whom gram-negative 
septicemia, neonatal sepsis, or meningitis is suspected, including those in whom 
concurrent therapy with a penicillin or cephalosporin and an aminoglycoside may be 
indicated, treatment with Nebcin may be initiated before the results of susceptibility 
studies are obtained. The decision to continue therapy with Nebcin should be based on 
the results of susceptibility studies, the severity of the infection, and the important 
additional concepts discussed in the WARNINGS box above. 

Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
to its use. 

Warnings: See WARNINGS box above. 

Precautions: Specimens should be collected during therapy for examination, as 
recommended in the WARNINGS box. 

Neuromuscular blockade and respiratory paralysis have been reported in cats 
receiving very high doses of tobramycin (40 mg/kg). The possibility that prolonged or 
secondary apnea may occur should be considered if tobramycin is administered to 
anesthetized patients who are also receiving neuromuscular blocking agents, such as 
succinylcholine or tubocurarine. 

Cross-allergenicity among aminoglycosides has been demonstrated. 

If overgrowth of nonsusceptible organisms occurs, appropriate therapy should 
be initiated. 
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ial function changes, as shown by rising 


NPN, a m creatinine and by oligur a, cylindruria, and increased protein- 

uria, have been reported, especially in pati ents with a history of renal impairment who 

are treated for longer periods or with higher doses than those recommended. 

Neurotoxicity — Adverse effects on both the vestibular and auditory branches of the 
eighth nerve have been noted, especially in patien s receiving high doses or prolonged 
therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the ears, and 
hearing loss. » 

NOTE: The risk of toxic reactions is low in patients with norma! renal function 
who do not receive Nebcin in higher doses or for longer periods of time than those 
recommended. * 

Other reported adverse reactions possibly related to Nebcin include increased serum 
transaminase (SGOT, SGPT) and increased serum bilirubin: anemia, granulocytopenia, 
and thrombocytopenia; and fever, rash, itching, urticaria, nausea, vomiting, headache, 
and lethargy. 

Suggested Dosage Guides —1.M./I.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal function) — . 
3 mg/kg/day administered in three equal doses every eight hours. In life-threatening 
situations, the dosage may be increased up to 5 mg/kg/day administered in three or 
four equal doses. This dosage should be reduced to 3 mg/kg/day as soon as clinically 
indicated. (Refer to Table 1 for dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function) — 

Up to 4 mg/kg/day may be given in two equal doses every 12 hours. 

Dosage guidelines for adult or pediatric patients with reduced renai function — 

After a loading dose of 1 mg/kg, subsequent dosage must be adjusted either with 

reduced doses at eight-hour intervals or with normal doses at prolonged intervals. 

To determine the reduced dose at eight-hour intervals, see the convenient nomogram 

in the package literature* To calculate normal dosage at prolonged intervals (if the 

creatinine clearance rate is not available and the patient's condition is stable), the 
following formula may be used: 
1 mg/kg q(6 serum creatinine) h 

Neither regimen should be used when dialysis is being performed. 

I.V. Administration—The usual volume of diluent for adults is 50 to 100 ml. For 
children, the volume of diluent should be proportionately less than for adults. The 
diluted solution usually should be infused over a period of 20 to 60 minutes. 
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*An alternate rough guide for determining reduced dosage at eight-hour intervals (tor patients 
whose steady-state serum creatinine values are known) is to divide the normally recommended dose by 
the patient's serum creatinine. 


Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 


Usual Dose for 
Serious Infections 


Maximum Dose for Life- 
Threatening Infections 
(Reduce as soon as possible) 
1.66 mg/kgq8h 
(Total, 5 mg/kg/day) 


For Patient 
Weighing 
kg Ib 


1 mg/kgq8h 
(Total, 3 mg/kg/day) 


ml/dose* 


3 ml 
2.9 ml 
2.75 ml 
2.6 ml 
2.5 ml 
2.4 ml 
2.25 ml 
2.1 ml 
2 ml 
1.9 ml 
1.75 ml 
1.6 ml 
1.5 ml 
1.4 ml 
1.25 ml 
1.1 ml 
1 ml 
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*Applicable to al! product forms except Nebcin, Pediatric, Injection (see How Supplied). 


How Supplied: Ampoules (Vials) Nebcin* (tobramycin sulfate, Lilly), Injection, 80 mg 
(equivalent to tobramycin) per 2 ml, 2 ml, rubber-stoppered, in packages of 1 and 
Traypaks" (multivial cartons, Lilly) of 25. 

Ampoules (Vials) Nebcin, Pediatric, Injection, 20 mg (equivalent to tobramycin) per 
2 ml, 2 ml, rubber-stoppered, in packages of 1. 

Hyporets® (disposable syringes, Lilly) Nebcin, Injection, 60 mg (equivalent to 
tobramycin) per 1.5 ml, 1.5 m!, and 80 mg (equivalent to tobramycin) per 2 ml, 2 ml, 
in packages of 24. 

Each ml also contains 5 mg phenol as a preservative, 3.2 mg sodium bisulfite, 0.1 mg 
edetate disodium, and water for injection, q.s. Sulfuric acid and/or sodium hydroxide 
may have been added to adjust the pH. [030476c] 


Additional information available to the profession 
on request from Eli Lilly and Company, 


Indianapolis, Indiana 46206. 


800646 


Eli Lilly Industries, Inc. 
Carolina, Puerto Rico 0063C 
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Emergency Medical Services Categorization 


and Regionalization 


An Accomp ished Fact 


D March 1966 the first clinical Trauma Treatment Unit 
was developed at the Cook County Hospital, Chicago. 
This large county hospital was treating 7,000 or more 
injured patients annually, and it was readily apparent that 
resuscitation and care of the critically injured patient was 
not optimal or the busy surgical services. Specialized 
trauma care facilities had been used successfully in Europe, 
although in a d-fferent form; this unit funetioned equally 
well in the milieu of the metropolitan municipal hospital. 

After several years of successful operation, the state of 
Illinois, through its Department of Public Health, initiated 
the Illinois Statewide Trauma Program, a statewide exten- 
sion of the trauma unit concept. This system was developed 
by Boyd et al’ in response to a specific need and with the 
full cooperation of state government in an effort to 
improve patient care (initially in trauma). The backbone of 
this unique pregram was the categorization of trauma 
facilities, integ-al to the development of the statewide 
trauma care del very system. The available hospital facili- 
ties were divided into the three now-familiar functional 
categories: (1) fhe local or standby emergency treatment 
resource; (2) the areawide or basic emergency treatment 
center; and (3) zhe regional or comprehensive emergency 
treatment unit, often referred to as the "trauma unit." In 
addition, these were regionalized, dividing the entire state 
into contiguous zones, with a central comprehensive treat- 
ment facility and numerous supporting institutions 
responsible for early triage and initial resuscitation in each 
zone. Referral »atterns were established and formalized 
whenever necessary. 

As the system developed, numerous subsets of essential 
services were likewise devised and implemented. Ground 
and air transpo-tation networks came into being, partially 
or wholly supparted by tax dollars. Extensive training of 
ambulance personnel, now upgraded and labelled "EMT- 
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A," advanced emergency medical technicians, trauma 
nurse specialists, and public safety officers was undertak- 
en. A comprehensive and effective radio-communications 
system was likewise funded and added immeasurably to 
the speed and effectiveness of trauma care delivery. 

One year later, in 1971, the Department of Health, 
Education, and Welfare, having been duly impressed by 
the activity and vigor of the system, awarded a 4 million 
dollar demonstration contract to the newly developed 
Division of Emergency Medical Services and Highway 
Safety, a division of the Illinois Department of Public 
Health. Since trauma care categorization and regionaliza- 
tion had been such a resounding success, it was undoubted- 
ly reasoned that treatment of other categories of emergent 
disease would respond equally well to the same formula. 
These included acute cardiac emergencies, high risk neona- 
tal and infant crises, poisonings, alcohol and drug over- 
doses, and acute psychiatric emergencies. Subsequently, 
Public Law 93-154 (1973), titled “Emergency Medical 
Services Systems,” was enacted by Congress, establishing 
grants and contracts for planning, operational develop- 
ment, improvement, expansion, and research in emergency 
medical service care delivery systems. Specifically 
provided for in the legislation was the necessity that the 
systems planning and implementation be conducted with 
the full cooperation of areawide health planning agencies, 
and that statewide planning systems would be preferen- 
tially treated. The trauma program plan had now encom- 
passed emergency and crisis states. 

At this point, the remainder of the scenario was clear; 
federal statute provided funding for coordination of all 
trauma-emergency care systems, necessitating both cate- 
gorization of all available component hospitals and region- 
alization on a statewide basis. Most states have complied or 
are in the process of doing so. Missouri, for example, has 
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just appointed a Medical Consultant for Emergency Medi- 
cal Services, to serve on a statewide basis to develop an 
integrated, organized system of emergency services in 
both urban and rural areas. The individual models and 
patterns vary considerably, but the overall strategy is the 
same. 

Since the Illinois system was probably the first, it is now 
reasonable to view the operation of this plan as a likely 
example of the way in which systems delivery planning 
will affect physicians elsewhere. On the positive side, many 
effective innovations commenced with the general accep- 
tance of the principle that patient care would improve 
considerably by central direction and planning. A spinal 
cord injury center was established at N orthwestern 
University, Chicago, providing both initial and late care for 
cord transsected patients, not only from Illinois, but also 
from adjacent states. A special trauma unit for critically 
injured children, and a CNS trauma study center both 
subserved statewide functions, usually with air transporta- 
tion of the injured. Burn intensive care units were funded 
in ten regional locations, and almost all substantially 
burned patients were treated in those specially equipped 
and staffed areas. 

A remarkable esprit de corps has developed among the 
trauma nurse specialists, EMT-As, advanced EMTs, heli- 
copter pilots, and others associated with direct care of the 
injured and critically ill. The educational programs now 
available and the regionwide and statewide meetings have 
had a great salutary effect in improving the quality of 
initial care provided for the patient. Interesting, benefi- 
cial, and friendly rivalries have sprung up between areas 
and regions based on efficiency of immediate resuscita- 
tion, speed of transport, and ultimate results. In addition, 
the research implications of regionalization are considera- 
ble; triage, interhospital transport systems, and other 
areas, as well as results of emergency care are best 
investigated in such a system. 

The American College of Surgeons' (ACS) Committee on 
Trauma has recently detailed the criteria and guidelines 
for categorization of hospitals' ability to provide trauma 
care based on staff availability, organization, and facilities 
and equipment.* This document is based on the categoriza- 
tion concept, labelling resource institutions as "minimal, 
intermediate, and optimal," functionally similar to the 
federal and state guidelines for categorization. The first 
two appellations are perhaps unfortunate, but the concept 
is proved and workable. Basic to medical staffing is the 
availability of surgeons and anesthesiologists in the hospi- 
tal around-the-clock in intermediate and optimal resource 
institutions. Further, the ACS criteria demand that all 
categories of facilities must have physicians in the Emer- 
gency Department 24 hours a day; this requirement has 
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made the physician interested in Emergency Medicine a 
necessity for a hospital to be included at any categorization 
level. 

It is equally important to recognize the potential and 
actual shortcomings of this systems delivery approach. 
Probably the most serious issue is the implication that the 
"minimal" or "local" categories of emergency medical 
services mean inferior status. No hospital wants to be 
considered inferior to another, and no surgeon wants to 
work in what is considered by the public or by colleagues to 
be a second class institution. If attempts are made to 
firmly legislate such categorization, resistance to the 
concept can grow and further progress will be impeded. 
One of the most vital aspects of regionalization is the 
transfer agreement, which details patterns of patient 
transfer, and which depends on the full cooperation and 
goodwill of all parties concerned. Unhappiness with the 
categorization concept is occasionally manifest by failure 
or delay in transfer. The interlinking treatment network is 
delicate and requires constant supervision to keep it in 
good working order. Further, a careless word of criticism, 
failure to transfer stable treated patients back to their 
community for recuperative care, or other misadventures 
can also decimate a well-designed, carefully-planned 
system. 

Other concerns include the cost commitment to upgrade 
emergency services in the current atmosphere of restraint 
in spending to control hospital charges; "keeping up with 
the Joneses" has had to be discouraged, and overextending 
development to maintain the community image of a hospi- 
tal when another neighboring facility is in a much better 
position to provide the same services has been a real 
problem. Sophisticated medical staff support has not 
always been available when required, and a firm policy of 
"Don't buy what you can't use" is certainly applicable. 

Categorization and regionalization are facts of life in 
emergency medical services care delivery, as well as in 
other, less visible areas. It is imperative that all concerned 
physicians realize that as yet untouched health care 
segments will be treated in a similar way in the future. 
Unless the practitioners and teachers of surgery play a key 
role in the planning process, the delivery system designed 
will not only be undesirable, but may well prove in the long 
run to be unworkable. 

ROBERT J. BAKER, MD 
Chicago 
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staging Laparotomy 


en managed appropriately, many patients with both 

Hodgkins and non-Hodgkin’s malignant lymphoma 
ean now be cured. Of major importance in selecting 
curative therapy is aseertainment of the extent, or stage, 
of disease. Altaough the roles of many diagnostic proce- 
dures applied in staging are well defined, that of staging 
laparotomy reraains controversial. 

When the role of staging laparotomy is examined, 
Hodgkin's and non-Hodgkin's malignant lymphoma must 
be considered s»parately. Although the Ann Arbor staging 
classification is ceurren-ly used for both diseases, its clinical 
utility has beer established only for Hodgkin’s disease. In 
Hodgkin’s disease, therapy for all histologic subtypes 
(lymphocyte predominance, nodular sclerosis, mixed cellu- 
larity, and lymphocyte depletion) depends on knowing 
whether the pa-ient is stage I, II, III, or IV. In most series, 
less than 15% o” the patients are determined to have stage 
IV disease pror to laparotomy. Since therapy often 
changes when patients are found to have stage IV disease, 
staging laparotomy is generally used for patients who are 
believed to be in stages I, II, or III after extensive 
evaluation, inclading bone marrow biopsy and lymphogra- 
phy. 

Laparotomy s relevant in staging only if therapy will 
change as a result of disease found during the procedure. 
Currently, some oncolegists advocate chemotherapy alone 
for both stage IIB and IV Hodgkin’s disease; thus, they 
would not recommend laparotomy for a patient proved to 
be stage IIIB. Furthermore, there are studies currently in 
progress explo-ing the role of chemotherapy alone in 
patients with sage I and II who have large mediastinal 
masses or mixed cellularity or lymphocyte depletion histol- 
ogy or B symptoms. If it is established that chemotherapy 
alone is appropriate therapy for these patients, the role of 
staging laparotomy in Hodgkin’s disease will be reduced. 
However, at present approximately 85% of the patients 
with Hodgkin’s disease require staging laparotomy. 

The role of staging laparotomy in non-Hodgkin’s malig- 
nant lymphoma is mach more limited. In reality, non- 
Hodgkin's maliznant lymphoma refers to a spectrum of 
diseases sorted by the Rappaport classification into either 
nodular or diffese groups and further subdivided by cell 
type into lymphncytic, histiocytic, or mixed. This classifica- 
tion is undergeing challenge because immunologic and 
biochemical ma-kers have recently identified T and B cell 
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lymphomas with notable prognostic differences; however, 
the Rappaport scheme is still the classification most useful 
in selecting therapy. It is also the classification on which 
most of our understanding of the natural history of 
lymphomas is based. For all of the Rappaport histologic 
subtypes except diffuse histiocytic lymphoma, almost all 
patients are found to have stage III or IV disease by 
staging procedures exclusive of laparotomy. 

Since most oncologists currently treat stage III and IV 
disease with chemotherapy alone, few patients with non- 
Hodgkin's lymphoma are candidates for laparotomy. Less 
than 10% of the patients with nodular lymphoma are 
determined to be stage I or II after staging without 
laparotomy. However, about 30% of the patients with 
diffuse histiocytic lymphoma are found to be stage I or II. 
Since patients with true stage I or II disease would be 
treated by many oncologists with radiation therapy alone, 
fewer than 20% of the patients with non-Hodgkin's 
lymphoma may be candidates for staging laparotomy after 
extensive prelaparotomy evaluation. 

These remarks must be regarded as a contemporary 
statement about an evolving therapy. Furthermore, these 
comments do not consider conventional indications for 
operative intervention such as hypersplenism, symptomat- 
ic splenomegaly, or a need for ovarian transposition. In 
addition, it should be noted that when lymphoma is acci- 
dentally detected at an operation, the extent of intra- 
abdominal tumor should be adequately assessed by a 
biopsy of the liver and abnormal lymph nodes as well as 
sampling of lymph nodes in the periaortic, mesenteric, 
porta hepatis and splenic hilar regions, and by removal of 
the spleen. All masses should be outlined with metal clips to 
allow subsequent radiation therapy if necessary. Finally, it 
is of interest to note that there may be an emerging role 
for laparotomy to restage some patients who have received 
treatments believed to be curative when no clinical 
evidence of disease remains and cessation of therapy is 
considered. Staging laparotomy may be necessary to deter- 
mine the 20% or so of the patients who are judged to be in 
complete remission but have unsuspected intra- 
abdominal lymphoma. 

CLARA D. BLOOMFIELD, MD 
Minneapolis 

JEROME J. DECossE, MD 
Milwaukee 
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Serum Pepsinogen I, Serum Gastrin, 
and Gastric Acid Output in 
Postoperative Recurrent Peptic Ulcer 


Bruce E. Stabile, MD; Edward Passaro, Jr, MD; I. Michael Samloff, MD; John H. Walsh, MD 


è Basal and betazole-stimulated serum pepsinogen | (PG 1) 
levels were measured by radioimmunoassay in 40 patients with 
recurrent ulcer and in 73 symptomatic patients without recur- 
rence. Basal serum gastrin level and basal and betazole- 
stimulated acid outputs were also determined. For each of these 
tests, the difference between the mean values for ulcer and 
nonulcer patients was significant after vagotomy combined with 
resection (P — .01). The same was true after subtotal gastrecto- 
my (P — .01) with the exception of the basal serum gastrin level 
(P — .05). After vagotomy and drainage, however, only the mean 
betazole-stimulated PG | response was different between ulcer 
and nonulcer patients (P — .05). In the identification of ulcer 
recurrence, the radioimmunoassay for serum PG | levels is at 
least as useful as acid secretory tests and is superior to the basal 
serum gastrin level. 

(Arch Surg 113:1136-1141, 1978) 


Ar of methods are currently available to evaluate 
patients with recurrent symptoms after operation 
for peptie uleer disease. Of these, upper gastrointestinal 
(GI) fiberoptic endoscopy is considered to be the definitive 
procedure for determining the presence or absence of 
recurrent ulcer.’ The upper GI roentgenographic series is 
less reliable for this purpose, but may define abnormalities 
not accessible to the endoscope. The serum gastrin level is 
of value in excluding gastrinoma or retained gastric 
antrum as a cause of recurrent ulcer.’ Gastric secretory 
studies, in particular the response to insulin, have had a 
traditional role in the evaluation of such patients for the 
completeness of vagotomy.’ However, the multiplicity of 
criteria suggested for a positive test, the finding that in 
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only a small proportion of patients with a positive insulin 
test recurrent ulcer develops, and the fact that recurrent 
ulcer has been reported in patients with a negative insulin 
test suggests that only a limited amount of information is 
gained from this procedure.’ Furthermore, the insulin test 
carries a small but definite risk to life in the elderly and in 
those with cardiac disease. Other gastric secretory studies 
using histamine, betazole HCl, or pentagastrin have shown 
a direct relationship between levels of acid output and risk 
of ulcer recurrence? However, only achlorhydria after 
stimulation excludes recurrent ulcer. Unfortunately, the 
quantitative evaluation of gastric acid seeretion in the 
postoperative patient, particularly after gastric resection, 
is subject to error because of rapid emptying of gastric 
juice regurgitation of alkaline duodenal seeretions through 
the stoma. 

Previous studies have suggested that the determination 
of basal and betazole-stimulated serum pepsinogen I (PG I) 
levels may have clinical application for the evaluation of 
symptomatic patients after definitive operation for peptic 
uleer."' These studies suggested that a recurrent ulcer 
could be excluded if the basal serum PG I level was low or if 
the serum PG I level decreased to less than 92% of the basal 
serum PG I level or a two-hour serum PG I level of more 
than 92% of the basal level was associated with the 
presence of recurrent ulcer. 

This study demonstrates that basal and betazole-stimu- 
lated serum PG I levels correlate with ulcer recurrence 
equally as well as do basal and betazole-stimulated acid 
outputs. The basal serum gastrin correlation with recur- 
rent uleer was inferior to that of PG I and acid. 


MATERIALS AND METHODS 
Patients 


All patients presented themselves to the outpatient clinies with 
complaints of abdominal pain, nausea, emesis, upper GI bleeding, 
or other less specific GI symptoms. Of the 113 patients studied, 91 
were men and 22 were women. The average age was 49 years, with 
a range of 22 to 80 years. The interval between operation and 
study varied from five weeks to 25 years, with a mean of 5.8 years. 
A stomal, duodenal, or prepyloric ulcer was present in 40 patients. 
Documentation was by endoscopy in 38 patients and by upper GI 
series in two. In the remaining 73 patients, recurrent ulcer was 
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Operaton 
Vagotomy anc drainage 
: 


Diagnosis 







No recurrent ulcer 
Recurrent ulcer 
No recurrent ulcer 
Recurrent ulcer 
No recurrent ulcer 
Recurrent ulcer 
No recurrent ulcer 






Vagotomy anc resection 


DE 






Subtotal gastrectomy 






suspected on the basis of the presenting symptoms but active ulcer 
disease could net be demonstrated by endoscopic or roentgeno- 
graphic examinations. 

Of the 51 patients with previous vagotomy and drainage 
(V + D) procedares, 30 (59%) had recurrent ulcer. Four of the 
drainage procedures were gastroj»junostomies (two with and two 
without recurreat ulcer) and the remainder were pyloroplasties. 
One patient wit reeurrent ulcer had had a selective vagotomy and 
pyloroplasty. A recurrent uleer was found in only four of 41 
patients (10%) with vagotomy anc resection (V + R) and in six of 
-. 21 patients (29%) with subtotal gastrectomy (SG [Table 1]. 


Procedures 


Basal acid ovtput (BAO) and betazole-stimulated peak acid 
output (PAO) were determined »y titration to a pH of 7.0 as 
previously descr-bed.’ Blood samples were obtained before and two 
hours after adm nistering betazole, 1.5 mg/kg body weight. Basal 
serum PG I and zastrin levels and betazole-stimulated PG I levels 
were determined by radioimmuncassay.** In seven patients with 

renal insufficieney, as evidenced by an increased BUN level, the 
basal PG I levels were excluded from the calculation of the 
absolute mean kasal levels. 

During the last part of this study, a new reference PG I 
standard was p-epared from human gastric mucosa that is 1.75 
times more immunoreactive than the original preparation. All 
values for PG I are expressed in terms of the new standard. The 
normal range for serum PG I, previously from 50 to 175 ng/ml, is 
now 28 to 100 ng/ml. 


Statis:ics 


All test resuEs were examined in relation to the type of 
operation performed and to the presence or absence of recurrent 
ulceration. In aedition, the data were collated for all operative 
procedures and enalyzed separate y. Mean values were compared 
using the unpaired ż test. 


RESU_TS 
Vagotomy and Drainage 


The PG I, acid, and gastrin values were higher in 
symptomatic patients with than without recurrence after 
V + D procedures (Fig 1). However, only the mean values 
for betazole-stimulated serum PG I were significantly 
different (P < 05). 

In eomparisen to the gastrie resection (V + R and SG) 
groups, the relatively small differences in mean values for 
each test in the V + D group seemed to be due to relatively 
high mean values in the patients without recurrent ulcer. 
The mean BAO of 2.69 mEq/tr for these individuals was 
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Characterization of Patient Population With Recurrent Symptoms After Definitive Operation for Peptic Ulcer Disease 


No. of Patients 
Recurrent ulcer 30 





Mean Interval 
Mean Age, yr Since Operation, yr M/F 


47 5.9 27:3 
44 4.8 












particularly high, with five patients secreting more than 


4.0 mEq/hr. Although the mean basal PG I value of 62.3 — 


ng/ml was within the normal range (28 to 100 ng/ml), the 
mean betazole-stimulated PG I response level of 109.9% 
was increased (> 92%) for the postvagotomy state. In 
contrast, the patients without recurrent ulcer after V + R 


~ and SG had mean PG I, acid, and gastrin values that were 


consistently within or below the normal ranges and consid- 
erably lower than the corresponding values in the V D 
group. 

None of the patients with recurrent ulcer after V + D 
had a basal PG I below the normal range, whereas only two 
patients (10%) without recurrent ulcer had levels above 
normal. Only one patient (3%) with recurrent ulcer after 
V + D had a negative betazole-stimulated PG I response 
(stimulated PG I level less than 100% of the basal PG I 
level). 


Vagotomy and Resection 


There were significant differences (P — .01) in mean 
values between patients with and without ulcer recurrence 
after V + R for all PG I, acid, and gastrin tests (Fig 2). 
Although the patients with recurrent ulcer after V + R 
numbered only four, even the basal serum gastrin mean 
values were considerably different. However, this may be 
explained almost entirely by a basal gastrin level of 160 
pg/ml in one of the four patients with recurrent ulcer. On 
the other hand, consistent differences in basal and beta- 
zole-stimulated PG I levels and acid outputs between ulcer 
and nonulcer patients after V + R were apparent. 

Although all of the patients with ulcer recurrence had 
basal PG I levels within the normal range, 15 patients 
(42%) without recurrence had levels below this range. 
Similarly, all uleer patients had a positive betazole-stimu- 
lated PG I response (stimulated PG I level greater than 
100% of the basal PG I level), whereas 31 patients (86%) of 
those without uleer had a negative stimulated PG I 
response. 


Subtotal Gastrectomy 


Mean values for basal and betazole-stimulated PG I 
levels and acid outputs were significantly higher (P — .01) 
in patients with rather than without recurrent ulcer after 


SG without vagotomy (Fig 3). In contrast, the basal serum | 


gastrin values were virtually identical. The results in the 
SG group were comparable but somewhat lower than in the 
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Fig 1.—Distributions of serum pepsinogen |, acid output, and gastrin results in patients with and without recurrent ulcer after 
vagotomy and drainage. Heavy horizontal lines represent mean values and vertical lines indicate SEM. 


V + R group with the exception of the higher mean 
betazole-stimulated PG I level and PAO in SG patients 
with and without ulcer recurrence. 

All recurrent ulcer patients in the SG group had basal PG 
I levels within or above the normal range, whereas eight 
patients (62%) of those without ulcers had levels below the 
normal range. The betazole-stimulated PG I response was 
positive in all the ulcer patients, whereas in ten patients 
(71%) without ulcer betazole stimulation resulted in a 
decrease in the PG I level. There were no differences 
between patients having Billroth I and Billroth II gastrec- 
tomies. 


All Operations Combined 


When data from V + D, V + R, and SG patients were 
combined, all tests yielded mean values that were signifi- 
cantly higher P < .001) for those with than without recur- 
rent ulcer. 

All patients with recurrent ulcer, regardless of the type 
of operation, had basal PG I values within or greater than 
the normal range. Of the patients without ulcer recurrence, 
26 (38%) had values below normal. Only one patient (3%) 
with recurrent ulcer had a negative stimulated PG I 
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response, whereas 47 (70%) without uleer demonstrated a 
negative response. 


Combined PG I Criteria 


Analysis of basal and betazole-stimulated PG I results in 
combination showed that all but one (97%) of the recurrent 
ulcer patients had a normal or increased basal value 
together with a positive stimulated PG I response. Of the 
patients without ulcer recurrence, only 12 (17%) had this 
same combination of basal and stimulated PG I results. 
Nine of these individuals had had V + D, one V + R, and 
two SG. The remaining 57 patients (83%) without recurrent 
uleer had some combination involving either a low basal 
level or a negative stimulated PG I response. This group 
was derived from nine of 18 patients (50%) without ulcer 
who had had V + D, from 36 of 37 (97%) with V + R, and 
from 12 of 14 (86%) with SG. ` 


COMMENT 


The results of this study indicate that serum PG I and 
acid output have equally good correlation with postopera- 
tive recurrent peptic ulcer in symptomatic patients, where- 
as basal serum gastrin correlates less well in this regard. 
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Fig 2.—Dis ributions of serum pepsinogen I, acid output, and gastrin results in patients with and without recurrent ulcer after 
vagotomy and resection. Heavy horizontal lines represent mean values and vertical lines indicate SEM. 


These observations support the concept that levels of 
serum PG I end gastric acid secretion may be different 
manifestations of the same secretory condition of the 
fundie mucose. Indeed, there was a consistent parallelism 
between PG . levels and acid secretion in the recurrent 
ulcer and sym»tomatie nonuleer patients after each type of 
operation anc for all patients combined. Patients with 
recurrent ulcer had uniformly higher mean PG I and acid 
values than those without ulcer. Previous studies have 
demonstrated statistically significant relationships be- 
tween basal P + I and peak acid output in unoperated ulcer 
and nonulcer »atients,^ and between the basal and beta- 
zole-stimulated PG I response and acid output in patients 
with and without recurrent ulcer disregarding the type of 
previous operztion.*' This study confirms that an impor- 
tant relationship exists between PG I and acid output in 
patients with and without ulcer recurrence who were 
matched for tae type of operation. 

In postvagowmy patients, a positive betazole-stimulated 
PG I response may be interpreted as evidence for incom- 
plete vagotomy.’ After V + D, 28 of 29 patients with and 
11 of 16 patients without recurrent ulcer had a positive 
stimulated PC I response, and the mean BAO of these 
patients was 5.65 mEq/hr. It has been suggested that a 
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BAO greater than 2 mEq/hr is indicative of incomplete 
vagotomy." In this study, six of 11 patients without ulcer 
and a positive stimulated PG I response had a BAO of 
greater than 2 mEq/hr. Two other patients had positive 
insulin tests by Hollander's criteria? and one additional 
patient not tested with insulin had a PAO of 46.44 mEq/hr. 
A PAO this high is invariably associated with a positive 
insulin test. It would seem, therefore, that nine of the 11 
nonulcer patients having a positive PG I response after 
V + D fulfill some other gastric secretory criterion for 
incomplete vagotomy and, hence, may well be at risk for 
future development of recurrent ulcer. 

The gastric secretory data obtained in this study are 
comparable to those from other series of recurrent 
ulcer.*'*^'* In a recent report by Neustein and co-workers," 
25 patients with ulcer recurrence after V + D procedures 
had a mean BAO of 3.4 mEq/hr and a mean PAO of 24.4 
mEq/hr. Kronborg’ found a mean PAO of 23.8 mEq/hr in 
36 patients with recurrence six to eight years after V + D. 
In the present series, the V + D patients with ulcer had a 
mean BAO of 4.04 mEq/hr and a mean PAO of 25.72 
mEq/hr. These data reiterate the strong association of 
recurrent uleer after V 4- D with considerable residual acid 
secretory capacity. 
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Fig 3.—Distributions of serum pepsinogen |, acid output, and gastrin results in patients with and without recurrent ulcer after 
subtotal gastrectomy. Heavy horizontal lines represent mean values and vertical lines indicate SEM. 


After V + R, all four patients with recurrent ulcer but 
only five of 37 patients (14%) without recurrent ulcer had 
positive PG I responses to betazole. It is widely acknowl- 
edged that V + R is the most effective operation for 
duodenal ulcer disease with respect to likelihood of recur- 
rence.” This effectiveness is substantiated by the scarci- 
ty of recurrent ulcer seen in this group of postoperative 
symptomatic patients and is further explained by the very 
low acid secretory levels in the nonulcer group (mean BAO 
of 0.24 mEq/hr and mean PAO of 2.82 mEq/hr). The very 
high correlation of both PG I and acid measurement tests 
reflect the consistency and effectiveness with which the 
operation curtails the secretion of these gastric mucosal 
products. 

The differences between the mean PG I levels and acid 
secretory rates after V + D and V + R (and especially in 
the nonulcer patients) are in part, of course, explained by 
the excision of some parietal and chief cell mass with distal 
gastrectomy. However, the incomplete vagotomy rate 
would be expected to be the same after the two procedures 
though this is in no way apparent from the test results. It 
has been suggested that antrectomy contributes to tested 
denervation both by coincidental disruption of vagal and 
extravagal parasympathetic fibers on the surface of the 
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stomach and by elimination of the antral gastrin potentia- 
tion of the oxyntic gland response to vagal stimulation.'* 
Since pepsin secretion by chief cells is also enhanced by 
cholinergic stimulation” and gastrin infusion,*! PG I levels 
may be more depressed after V + R than V + D for the 
same reasons. 

Unlike the results after vagotomy procedures, the basal 
PG I level after SG had a better correlation with ulcer 
recurrence than did the betazole-stimulated PG I response, 
whereas the BAO and PAO correlated equally well. This is 
consistent with the hypothesis that the basal PG I level 
better reflects the chief cell mass than does the betazole- 
stimulated PG I response. Since the oxyntic gland cell 
population of the gastric remnant is an important determi- 
nant of ulcer recurrence after subtotal gastrectomy, it is 
not surprising that the basal PG I level had such a high 
correlation in this group of patients. 

In a previous study,” none of 77 unoperated patients 
with duodenal ulcer, and in this study, none of the 36 
patients with recurrent ulcer had a basal serum PG I level 
below the lower normal limit (28 ng/ml). Because of the 
correlation between basal serum PG I and PAO," this 
finding suggests that subnormal PG I values are qualita- 
tively related to low gastric acid output. The addage "no 
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acid—no ulcer? may well have a PG I corollary, ie, "low PG 
I-no ulcer.” however, more data will be needed to substan- 
tiate this. 

Although PG I and acid tests consistently seemed to 
parallel each cther with comparable correlation to presence 
or absence of alcer recurrence, the gastrin data in general 
did not share im this association. After V + D and SG there 
was no substantial correlation between gastrin levels and 
PG I or acid Evels. Only after V + R was an association 
present. This nay be explained almost entirely by a basal 
serum gastrin of 160 pg/ml in one of the four patients with 
recurrent ulce7 after V + R. 

In general, he basal serum gastrin has not been useful 
in discriminatng between patients with and without ulcer 
recurrence after surgery. In addition, neither histamine 
nor meal-stinmlated gastrin levels have been shown to 
have predictive value in recurrent ulcer." However, serum 
gastrin is notireably increased in two rare but important 
causes of recunrent ulcer, namely, gastrinoma and excluded 
retained antrem after Billroth II gastrectomy. No such 
patients were identified in this series. 

When the data from all three operations were combined, 


. a high degree of correlation with recurrent ulcer was 


obtained for al tests performed. It is apparent, however, 
that the poor results obtained from the V + D group were 
more than offset by the good results from the V + R and 
SG groups. There seems to be no very reliable test of 
gastrie functien that discriminates between ulcer and 
nonuleer patieats after V + D. Nevertheless, the results 
obtained in ths study do suggest some usefulness of the 
PG I tests. Specifically, a basal serum PG I below normal 
(< 28 ng/ml) cr a negative response to betazole stimula- 
tion (< 100% df basal PG I) virtually rules out recurrent 
ulcer. An increased basal PG I (> 100 ng/ml) or a positive 
betazole-stimukted PG I response (> 100% of basal PG I) 
favors but in no way reliably predicts ulcer recurrence. In 
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this study, acid outputs in V + D patients were of no 
practical use in the diagnosis of recurrent ulcer. 

A basal PG I level less than 50 ng/ml after V + R or SG 
is associated exclusively with absence of recurrent ulcer. 
The same is true for a negative betazole-stimulated PG I 
response. An increased basal PG I level or a positive 
stimulated response is only suggestive of recurrent ulcer. 
The acid secretory data also seem to be most useful when a 
low output is observed. Ulcer recurrence in the face of basal 
achlorhydria developed in only one patient in this series 
who was treated with a resective operation. In addition, 
only nonulcer patients demonstrated persistent achlorhyd- 
ria after stimulation with betazole. Therefore, absence of 
recurrent uleer is very closely correlated with a basal or 
stimulated achlorhydria as well as with a low basal or 
negative stimulated serum PG I response. 

It seems that serum PG I and acid secretory tests reflect 


the same potential for postoperative ulcer recurrence, | 


whereas serum gastrin does not. Unfortunately, the acid 
secretory tests require nasogastric intubation with its 
attendant discomfort and risk. The practical implication of 
this study is that the simple determination of serum PG I 
provides the same information as the more traditional and 
more complex acid secretory tests in the evaluation of 
patients with suspected or known recurrent ulcer. 
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Spatial Distribution of Colonie Carcinoma 


Leon Morgenstern, MD, Stephen E. Lee, MD 


* During the past several decades, there has been a shift in the 
distribution of colorectal cancer toward the right side, with an 
increase in colon lesions on the right side and a marked 
decrease in rectal lesions. In 1,009 cases studied between 1966 
and 1977, this change in distribution pattern is illustrated. A 
revision of widespread current concepts of colonic cancer 
detection is indicated. 

(Arch Surg 113:1142-1143, 1978) 


here has been a substantial change in the spatial 

distribution of cancer in the colon during the past two 
decades. The change has been a shift in the site of growth 
toward the right side of the colon, most noticeably seen in 
the lessening comparative incidence of carcinoma in the 
rectum and rectosigmoid colon. We add our study of 1,009 
consecutive cases of colonic carcinoma to others that have 
also shown this changing pattern of site distribution of 
human colonic cancer. A small group of experimentally 
induced carcinomas is also reported with special reference 
to site of tumor induction. 


MATERIALS AND METHODS 
Clinical 


One thousand and nine consecutive cases of colonie carcinoma, 
resected at the Cedars-Sinai Medical Center, Los Angeles, 
between the years 1966 and 1977 inclusive, were studied for 
location of tumor as well as other pathologic features. Data was 
obtained from both operative and pathology reports. This study 
deals only with the distribution of these tumors in the colon. 


Experimental 


Eight Sprague-Dawley rats of both sexes were given 20 mg/kg 
of 1,2-dimethylhydrazine by weekly subcutaneous injections. The 
diet was regular rat chow. Animals were killed between 22 and 32 
weeks after the beginning of injections. The entire intestine was 
studied for tumor induction and the sites carefully noted. 


RESULTS 
Clinical 


The results of our clinical study are given in Table 1. The 
preponderant number of lesions occurred in the left side of 
the colon, 7% occurring in the descending colon and 38% in 
the sigmoid and rectosigmoid. The low incidence (15%) of 
rectal carcinoma is especially notable. 
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Transverse colon lesions (16%) included lesions of both 
flexures. Colon lesions on the right side (24%) included 
lesions of the cecum as well as ascending colon. 


Experimental 


The distribution of colonic tumors induced in rats with 
1,2-dimethylhydrazine is given in Table 2. A total of 78 
tumors were induced in eight animals. 

Although the series of animals is small, the distribution 
of tumors was fairly uniform. The majority of lesions (57%) 
were found in the descending and sigmoid colon. Only 4% 
were in the rectum. The remainder of lesions occurred in 
the transverse colon (24%) and in the right side of the colon 
(15%). 


COMMENT 


In striking contrast to the distribution pattern reported 
by us, two previous studies may be cited as illustrative 
examples of the site distribution of colonic cancer reported 
two or three decades ago. Welch and Giddings’ reported 
their findings in 1,876 cases seen at the Massachusetts 
General Hospital, Boston, between 1937 and 1948. Forty- 
three percent of the lesions were in the rectum, 28% in the 
sigmoid-rectosigmoid, and 14% on the right side of the 
colon. Similarly, a study of 1,059 patients with carcinoma of 
the colon seen between 1945 and 1949 at the Lahey Clinic 
Foundation, Boston was reported by Swinton and Counts.” 
Nearly 78% of the lesions were located in the anus, rectum, 
and rectosigmoid, with only 7.6% in the right side of the 
colon. 


Rectum 
Total 





1 i 25 


*Includes both flexures. 









Table 2.—Distribution by Site of 78 Tumors in Eight Animals 
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The more reeent trend, showing an increasing frequency 
in incidence of lesions toward the right side of the colon 
and a substant al decrease in rectal cancers, is exemplified 
by the reports of Cady et al Cutler; and Rhodes et al; 
Each of these reports gives the findings in thousands of 
cases, showing the steady progression in incidence of 
malignant lesicns toward the right side. The same phenom- 
enon has beer pointed out by a number of other au 
thors.** 

The results of our experimental studies are in accord 
with other studies," insofar as the low incidence of induced 
rectal carcinoma is concerned. Other studies" have shown a 
higher incidence of right-sided lesions than left-sided 
lesions, but the infrequency of rectal lesions is consistent. 
Thus, the experimental model resembles the human distri- 
bution pattern to an extent. 

Of what impertance is this changing pattern of distribu- 
tion of colonic *ancer? The authors can deduce no obvious 
contribution of this observation to the numerous theories 
of causation decribed for colonic eancer. The observation 
does have practical importance, however, in its application 
to methods of detection and screening for malignant 
lesions of the @lon. The older concept, still taught in our 
medical schoolsand still described in modern surgical texts, 
is that two thirds or three fourths of all colonic cancers are 
discoverable bydigital examination and proctosigmoidosco- 
py. This concert is no longer valid. Less than 20% of the 
malignant coloric lesions are present in the rectum. Only a 
little more than half are located in the sigmoid and rectum. 
Detection and screening methods must, therefore, be 
oriented towarc the whole colon, rather than concentrating 
on its most distal segment. The stool guiac test for occult 
blood (hemoccu t test), the well-performed barium enema 
examination, aad colonoscopy must play an increasingly 
prominent role in colonic cancer detection and screening. 
For the presert, we have no other effective methods, 
although new means of detection, such as carcinoembrionic 
antigen in colenie washings and cytologie studies, are 
under investigation. 

Carcinoma of the colon has shown a noticeable rise in 
absolute inciderce in the American population, in contrast 
to the declining incidence of carcinoma of the stomach. Its 
incidence is secend only to that of skin cancer and has now 
exceeded the combined incidence of lung cancer in men and 
women. Thus, all clinical observations regarding any 
change in biological behavior of this neoplasm are impor- 
tant. There is increasing demographic evidence that envi- 
ronmental factcrs, principally dietary, play an important 
role in the cause of colon cancer. The high rate of ingestion 
of animal fat inthe American diet is frequently mentioned 
as a possible czusative factor, as is the lack of bulk or 
fiber." Experimental evidence has implicated bile acids" 
and fat “ as enhancing factors in carcinogenesis. For these 
and similar studies, the dimethylhydrazine-induced tumors 
have provided a valuable experimental tool. The decreasing 
incidence of human rectal cancer and the low incidence of 
carcinogen-indueed rectal tumors may have some biological 
common denommator. 


Arch Surg—Vol 1-3, Oct 1978 


In reviewing our own material as well as that of others 
reported in the world literature, it has become obvious that 
a precise means of localizing the tumor site and the easy 
retrieval of such information is highly desirable. We have 
been struck by the difficulty in determining tumor loca- 
tion, size, and other features in standard operative and 
pathology reports. Moreover, similar difficulties are not 
only mentioned by other authors, but also demonstrated in 
the variation in site reporting, both in nomenclature and 
definition of anatomic regions of the colon. There is a high 
probability that the pattern of colonic carcinoma will 
continue to change, making precision and standardization 
in reporting of cases of utmost importance. 

We propose that a stamp or form be appended to all 
records involving cases of carcinoma of the colon; that this 
be standardized not only for the purpose of recording, but 
also be mandatory in reporting of colonic carcinoma; that it 
include site (eg, cecum and ascending colon, transverse, 
descending, sigmoid-rectosigmoid, rectum), size, Duke’s 
classification, and nodal metastasis. Standardization and 
precision in recording and reporting such information will 
be of immense help in the accrual of the information 
necessary in the study of neoplasia. 


This study was supported by a grant from the American Cancer 
Society. 

Seth Reed aided in the compilation of the data. Pamela Fall provided 
technical and secretarial assistance. 
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€ The records of forty-three patients with clinically diagnosed 
appendiceal abscess were reviewed to compare operative vs 
nonoperative therapy. Thirteen patients were operated on shortly 
after admission. Eleven of these had appendectomy or drainage 
of an abscess; two patients had right hemicolectomy. There were 
no serious complications, and median hospitalization was 7.2 
days. 

Thirty patients were initially treated nonoperatively. Twenty-six 
of these did well and were discharged a median of 11 days after 
admission. Four patients required operations for failure to 
respond. One patient died of a pulmonary embolism. Four 
patients returned with recurrent appendicitis and underwent 
appendectomy. Three patients were later found to have other 
disease processes. 

Good results can be obtained with either form of therapy. 
Patients not operated on should be examined to exclude lesions 
masquerading as appendiceal abscesses. 

(Arch Surg 113:1144-1145, 1978) 


A the beginning of this century, operation for early 
appendicitis was generally accepted, but controversy 
existed regarding operations on patients with evidence of 
spreading peritonitis or appendiceal abscess. Murphy 
encouraged a limited operation with drainage of the pus 
and removal of the appendix, "if it be accessible and easily 
amputated."' However, at that time the major influence in 
the treatment of appendiceal suppuration was Ochsner.: 
His nonoperative approach gained wide acceptance 
because of the fear of the spread of peritoneal sepsis. 

The controversy was rekindled with the advent of anti- 
bioties and improved supportive therapy. Surgeons again 
began to encourage immediate operation at any stage of 
appendicitis. This approach was adopted to avoid missing 
the opportunity to remove an unruptured appendix, 
rupture of an established abscess, and an incorrect diagno- 
sis, and to shorten convalescence.** Despite these consider- 
ations, others advocate a nonoperative approach and 
believe there to be fewer serious complications and a lower 
mortality. This approach would avoid a second operation on 
those patients in whom only drainage was possible during 
the earlier operation.** 


METHODS 


We reviewed the charts of 43 adult patients examined at the Los 
Angeles County-University of Southern California Medical Center 
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Management of the Appendiceal Mass 


. Barry Foran, MD; Thomas V. Berne, MD; Leonard Rosofl, MD 


from 1972 to 1977 who had clinically diagnosed appendiceal 
abscess. Shortly after admission, a decision was made to proceed 
with operation or to treat the patient expectantly. All patients 
received parenteral antibiotics. The decision to pursue one course 
or the other was made according to the preference of the surgeon 
responsible for care of the patient. In those patients operated on, 
the objective was to drain the localized suppuration and to remove 
the appendix if it could be done easily. Nonoperative treatment 
included parenteral fluids and nasogastric suction in addition to 
antibiotics. The expectation for this group was that the mass and 
fever would resolve. Failure to improve under this regimen was an 
indication for operation. 


RESULTS 


Of the 43 records reviewed, 13 patients had early opera- 
tion and 30 cases were initially managed nonoperatively. 
Table 1 compares the two groups. All patients had a 
palpable right lower quadrant mass on admission and each 
had at least a 72-hour history of localized right lower 
quadrant pain. There were no major differences as to the 
length of illness or the severity of clinical findings at the 
time of hospital admission. Of the 13 patients treated by 
early operation, eight had a well-formed abscess. Five of 
these had appendectomy and drainage, and three had 
drainage only. In three of these 13 patients, the mass 
consisted of matted omentum surrounding a gangrenous 
appendix, and appendectomy was performed. Right-side 
hemicolectomies were done on the two remaining patients. 
One of these patients appeared at operation to have a 
carcinoma of the cecum, but the pathological examination 
demonstrated a perforated appendix with a surrounding 
abscess. The other patient undergoing right hemicolecto- 
my had an inflammatory mass that extended from the 
ileum to the hepatic flexure, with sinuses and abscesses due 
to regional enteritis. No noteworthy complications devel- 
oped in these 13 patients who underwent early operation. 
Their hospital stay varied between five and 15 days, witha 
median of 7.5 days. : 

Thirty patients were initially treated nonoperatively, 
with a: median hospital stay of 11 days (range, five to 37 
days). Twenty-six of the patients had an uneventful hospi- 


Table 1.—Patients Treated With Early Operation vs 
Patients Initially Observed 


Mean Values 


Early Initial 
Variable Operation Nonoperative 
Age, yr 
Duration of illness, days 
Temperature, ^C 
Size of mass, cm 


WBCs/cu mm 
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Operative Nonoperative 
Outcome (13 Patients) (30 Patients) 
Hospitalization 2median), days 7.5 11 
Complications | None None 


Mortality None 1 


tal eourse. Three of the patients initially treated nonoper- 
atively were overated on between the second and fifth 
hospital days. The indication for operation was a mass that 
did not respond to medical therapy, and in two of these 
there was persistence of a febrile course. A fourth patient 
underwent ope-ation on the 30th hospital day. She was an 
extremely obese 58-year-old diabetic who was seen initially 
with fever, lower abdominal discomfort of two weeks' 
duration, and a right lower quadrant mass. She defer- 
vesced rapidly and felt well. Because of the persistence of 
the mass she underwent exploration for a possible ovarian 
carcinoma. At operation, a well-localized appendiceal 
abscess was feund and drained, and the appendix not 
removed. On the seventh postoperative day, she sustained 
a fatal pulmonary embolism. 

Four of the patients initially treated without surgery 
returned with -ecurrent appendicitis and required appen- 
dectomy. The second attack occurred respectively, 1, 2, 3, 
and 5 months after the initial admission. Three of the four 
had an appendiceal abscess, and one had acute suppurative 
appendicitis. Am additional seven patients were readmit- 
ted for intervel appendectomies. This was done in four 
cases. Their stzy ranged from four to six days, and there 
were no complications. Three patients admitted for inter- 
val appendectemy proved to have other illnesses. One 
patient had regional enteritis and underwent right hemi- 
colectomy for perforation of the terminal ileum with 
abscess format on. A second patient, a 23-year-old woman, 
had been treaced nonoperatively with resolution of the 
symptoms and mass. At celiotomy six weeks later, she was 
found to have carcinoma of the stomach with extension to 
the liver and celon and with multiple peritoneal implants. 
The third patient, a 48-year-old man, had fever, abdominal 
pain, and a rigat lower quadrant mass. With nonoperative 
therapy, the pain, fever, and mass resolved. He left the 
hospital and did not return to the outpatient clinic for 
follow-up. Fou* months later, he returned to the hospital 
with a similar episode of abdominal distress and a 20-cm 
mass in the right lower quadrant. At exploration, a 
lymphoma of the distal ileum and the right half of the colon 
was found and resected. 


Table 2—Relationship of Therapy to Outcome 


COMMENT 


In this small group of patients treated with early 
operation, we did not encounter the hazards of bowel injury 
and spread of peritoneal sepsis. Other disease processes 
found at an early operation for appendicitis may require 
right hemicolectomy, which ean be done with relative 
safety.*" If the correct diagnosis had been made preopera- 
tively in the case of Crohn's disease, better enteric prepa- 
ration and a more appropriate operative approach could 
have been made. For the patient whose right half of the 
colon was removed for an appendiceal abscess simulating 
carcinoma, expectant treatment might have avoided 
surgery. 

Eighty-six percent of the patients treated expectantly 
recovered from their initial illness without surgical drain- 
age. For patients with an appendiceal mass that is seen 
after several days of illness, nonoperative therapy is 
warranted. This approach may be preferable if the patient 
has a serious coexisting medical illness. For any patient 
with a persistent septic course, operation is indicated. For 
those patients treated nonoperatively, the diagnosis is 
never certain. During or after their initial illness, ancillary 
studies, especially barium enema, may be necessary. 
Immediate operative therapy should be considered if it will 
be difficult to observe the patient. 

The necessity of interval appendectomy is controver- 
sial.*''^ Twenty percent of our patients who are treated 
nonoperatively returned with recurrent appendicitis, More 
who did not return to our hospital may have had subse- 
quent episodes of appendicitis. Whether or not interval 


appendectomy is performed, close follow up of the case is. 


warranted because of the possibility of recurrent appendi- 
eitis or another more serious disease in the right lower 
quadrant. 

The two groups of adult patients in this study were 
clinically similar, although they were not randomized. 
There was no clear difference as to ultimate outcome of 
operative vs expectant treatment (Table 2). The single 
death in a complicated medical case cannot be considered to 
be of statistical significance. Expectant treatment may be 
preferable for patients with certain coexisting medical 
illnesses or if there is a clinical suspicion of another 
diagnosis. Such treatment should include careful follow up, 
appropriate diagnostic studies, and in most cases interval 
appendectomy. For the usual patient who is seen initially 
with an appendiceal abscess, good results can be obtained 
with either form of therapy. Early operation may be 
preferable because of the shorter hospitalization. 
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Most infections can be treated with 500 mg 


or I gram of Ancef every 8 hours. 





Before prescribing, see complete prescribing information in SK&F 
literature or PDR. The following is a brief summary. 

Indications: Ancef* (sterile cefazolin sodium, SK&F) is indicated 
in the treatment of the following serious infections due to sus- 
ceptible organisms: 


Respiratory tract infections due to Streptococcus pneumoniae 
(formerly D. pneumoniae), Klebsiella species, Hemophilus influenzae, 
Staphylococcus aureus (penicillin-sensitive and penicillin- 
resistant), and group A beta-hemolytic streptococci. 

Injectable benzathine penicillin is considered to be the drug of 
choice in treatment and prevention of streptococcal infections, 
including the prophylaxis of rheumatic fever. 'Ancef' is effective 
in the eradication of streptococci from the nasopharynx; however, 
data establishing the efficacy of *Ancef' in the subsequent pre- 
vention of rheumatic fever are not available at present. 

Urinary tract infections due to Escherichia coli, Proteus mirabilis, 
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sensitive and penicillin-resistant), group A beta-hemolytic 
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streptococci, Proteus mirabilis, Klebsiella species and Staphylococcus 
aureus, 


Bone and joint infections due to Staphylococcus aureus, 


Genital infections (i.e., prostatitis, epididymitis) due to Escherichia 
coli, Proteus mirabilis, Klebsiella species, and some strains of 
enterococci. 
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pneumoniae), Staphylococcus aureus (penicillin-sensitive and 
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SERIOUS ACUTE HYPERSENSITIVITY REACTIONS MAY 
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There is some clinical and laboratory evidence of partial cross- 
allergenicity of the penicillins and the cephalosporins. Patients 
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Acute Cholecystitis in the Elderly 


A Surgical Emergency 


Douglas J. Morrow, MD; Jerome Thompson, MD; Samuel E. Wilson, MD 


€ A retrospective review of 38 male patients older than 60 
years of age with biliary tract disease showed a mortality of 6.8%. 
More than 40% ofthe patients (29 of 88) had acute cholecystitis. 
Medical therapy failed for almos: al! of the patients (38 of 39) with 
acute inflammatory disease anc they then required an operation 
during their initial hospitalizatien. In this acute disease group, 
21% had empyema of the gallbladder, 18% had gangrenous 
cholecystitis or free perforationof the gallbladder, and 15% had 
subphrenic or liver abscesses. Escherichia coli and Klebsiella 
were obtained from 78% of the bile cultures, and obligate 
anaerobes were present in 25% of them. A delay in diagnosis and 
operation occurred in 33% of the patients with acute disease. 
Factors responsible for this delay included a deceptively benign 
clinical presentation and the requirement for prolonged resusci- 
tation. Since response to conservative measures is unlikely in 
the elderly patien: with acute cholecystitis, optimal management 
consists of resuscitation and »rompt operation for control of 
infection. 

(Arch Surg 113:1149-1152, 1878) 


he seriousress of choleeystitis in certain groups of 

patients is generally underestimated. Although the 
overall mortali .y of cholecystectomy in 28,000 patients 
surveyed by the Ohio Chapter of the American College of 
Surgeons was 18%, the mortality in patients older than 65 
years of age increases to 6.7%.'* Furthermore, emergency 
operation for acute cholecyst:tis in this older age group has 
a reported mortality of 11% to 17%.** A recent survey of six 
hospitals in the western Enited States disclosed that 
biliary tract operations were associated with a 6.4% mortal- 
ity at one institation where the patient population was 91% 
male. By comparison, postcholecystectomy deaths oc- 
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curred in less than 1% of the patients in each of the other 
five community hospitals surveyed.' Stimulated by these 
findings, we retrospectively reviewed our experience with 
biliary tract disease over a five-year period in male 
patients older than 60 years of age. Factors responsible for 
the poor outcome in management of acute cholecystitis and 
cholangitis in the aged will be identified and preventive 
measures proposed. 


MATERIALS AND METHODS 


From Jan 1, 1971, through Dec 31, 1975, 88 patients older than 60 
years of age underwent surgery for biliary tract stone disease at 
the Wadsworth Veterans Administration Hospital Center, Los 
Angeles. These medieal records were abstracted with regard to 
clinical presentation, delay in diagnosis, incidence of associated 
disease, laboratory and roentgenographic evaluations, operative 
findings, baeteriology, and postoperative morbidity and mortality. 
The 88 patients were separated into two groups; the first group 
included 39 patients who were operated on in emergency situa- 
tions for acute disease, and the second group consisted of 49 


patients who were operated on electively. The mean age was 70 


years for the total population, 70.5 years for the emergency group, 
and 69.9 years for the elective group. 


RESULTS 


The symptoms and signs encountered in the 88 patients 
are given in Table 1. All but one of the 39 patients with 
acute cholecystitis experienced some abdominal pain. More 
surprisingly, only 24 patients (62%) in the acutely ill group 
had a temperature elevation greater than 37.8 °C, and 
although 29 patients (74%) had abdominal tenderness, 
peritoneal signs were present in less than half. The 
frequent absence of overt right upper quadrant peritonitis 
resulted in delay in diagnosis of longer than 24 hours in 13 
patients (83%) with acute cholecystitis. In seven patients, a 
characteristic clinical presentation of fever, mental dis- 
orientation, and jaundice without substantial abdominal 
findings was noted. 
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The WBC count was increased (greater than 10,000 
cells/cu mm) in 24 of the 39 acutely ill patients (65%). In 
addition, the total bilirubin and alkaline phosphatase levels 
were elevated in 21 of these patients (59%) and the SGOT 
or SGPT level was increased in 23 patients (62%). 

The 39 patients treated as emergencies had a total of 57 
associated diseases. Evidence of coronary artery disease, 
manifested by either a previous myocardial infarction or 
angina pectoris, was noted in 15 patients (88%) and ten 
patients (26%) had severe pulmonary disease. Hyperten- 
sion was present in six patients (15%) and diabetes mellitus 
in five patients (13%). 

Eleven of the 88 patients (13%) had radiopaque gall- 
stones on plain x-ray films of the abdomen. Of the 15 
patients with acute disease who were undergoing intrave- 
nous (IV) cholangiography, the common bile duet alone 
visualized in four, and a gallbladder with stones was 
opacified in two. Neither the gallbladder nor the bile ducts 
visualized in nine patients. Intravenous cholangiograms 
were taken in 20 patients (41%) prior to elective cholecys- 
tectomy and were abnormal in 19. In ten patients, the 
common bile duct alone visualized. There was nonvisualiza- 
tion of the gallbladder and bile ducts in five patients, and 
opacification of a gallbladder that contained stones was 
noted in four patients. 

At operation, 17 patients (44%) in the acute disease 
group had simple acute cholecystitis (Table 2). However, 
eight patients (21%) had acute purulent cholecystitis, seven 
patients (18%) had acute gangrenous cholecystitis or free 
perforation of the gallbladder, and six patients (15%) had 
subphrenic or liver abscesses. Common bile duct stones 
were present in six of the 39 emergency patients (15%). In 
the elective group, 41 of 49 patients (85%) had chronic 
cholecystitis, and common bile duct stones were found in 
18% of these patients. Seven patients scheduled electively 
unexpectedly had acute inflammatory findings. 

The operative procedures are given in Table 3. Two 
patients with acute disease had previously undergone 
cholecystectomy. The remaining 37 patients had cholecys- 
tectomy, with 19 patients requiring an additional proce- 
dure. Cholecystostomy was not used for any patient oper- 
ated on as an emergency but was performed once in the 
elective group. 

Bile specimens were obtained for culture in 41 patients 
and 27 specimens were positive (Table 4). Bactobilia 
occurred in 79% of the emergency patients and in 38% of 
the elective group. Twelve patients had more than one 
organism present on bile culture. Obligate anaerobes and 
facultative anaerobes coexisted in five patients whereas 
only one patient had obligate anaerobic flora alone. Escher- 
ichia coli and Klebsiella were the most common isolates, 
occurring in 21 patients. Bacteroides and clostridia were 
the most common anaerobic pathogens (five patients). In 
the acute disease group, 16 patients had preoperative blood 
cultures and seven of these were positive. 

Both morbidity and mortality were high in the emergen- 
cy group. Four deaths occurred during the hospitalization 
period for a mortality of 10%, and 17 of the 39 acute disease 
group patients (44%) had postoperative complications 
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Table 1.—Physical Findings in 88 Patients Older Than 
60 Years of Age Undergoing Biliary Tract Surgery 








No. (96) of No. (96) of 















Patients Patients 
Undergoing Undergoing 
Emergency Elective 

Operation Operation 


(N = 39) (N = 49) 
Disorientation 5 (13) 2 (4) 



















* = 13.8; P < .01. 
tx? = 5.04; P < .05. 
tx’? = 1.35; NS. 


Table 2.—Pathology in 88 Male Patients Older Than 
60 Years of Age Undergoing Biliary Tract Surgery 


No. (%) of No. (96) of 





Patients Patients 
Undergoing Undergoing 
Emergency Elective 

Operation Operation 


(N = 39) (N = 49) 
Empyema 8 (21) 2 (4) 


1 


Gangrenous cholecystitis 3 (8) (2) 
Common bile duct stones 6 (15) 7 (14)* 
Concomitant intra-abdominal or liver 

abscess 6 (15) 0 


*\? = 0.06, NS. 


Table 3.—Operations Perfomed in 88 Male Patients 
Older Than 60 Years of Age Undergoing Biliary Tract 


Procedures 





No. (%) of No. (%) of 





Patients Patients 
Undergoing Undergoing 
Emergency Elective 

Operation Operation 


(N = 39) (N = 49) 
Cholecystectomy 20 (51) 33 (67) 
Cholecystectomy and 
choledochotomy 14 (36) 12 (25) 
Cholecystectomy and transduodenal 
sphincteroplasty 5 (13) 3 (6) 
Cholecystostomy 0 1 (2) 


(Table 5). Wound infection, the most common postopera- 
tive complication of both emergency and elective proce- 
dures occurred in 20% of the patients. Two patients in the 
emergency group had retained common bile duct stones. 
Medical complications were particularly prevalent in the 
emergency group, with renal failure occurring in four 
patients and hepatic failure in two patients. 

The mortality of the elective group was 2% (one death) 
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Table 4.— Sactericlogy in 27 Patients With Positive 
Bile Duct Cultures 


Bacterioloc No. (%) of Patients 


Aerobes and Faeultative Anaerobes 














Escherichia celi 15 (56) 
Klebsiella 6 (22) 
Enterobacter 2 (7) 
Enterococci 2 (7) 
Streptococcus 3 (11) 
Staphylococces 3 (11) 
Pseudomonas 1 (4) 
Salmonella 1 (4) 
Proteus 1 (4) 
Citrobacter 1 (4) 
Anaerobes 
Bacteroides 3 (11) 
Anaerobic coeci 2 (7) 
Clostridia 2 (7) 
















Table 5.—Ccmplications After Biliary Tract Procedures 
in 88 MaE Patients Older Than 60 Years of Age 





No. (96) of No. (96) of 
Patients Patients 
Undergoing Undergoing 
Emergency Elective 
Operation Operation 
(N = 39) (N = 49) 





Wound infectior 8 (21) 10 (20) 


Pneumonia 4 (10) 4 (8) 
Renal failure 4 (10) 2 (4) 
Biliary fistula 2(5 2 (4) 


Retained commen duct 
stone 


Hepatic failure 
intra-abdominal abscess 
Myocardial infacction 


2 (5) 
2 (5) 
1(3) 
1 (3) 


1(2) 
1 (2) 
1 (2) 
1 (2) 


and 11 of 49 »atients (22%) experienced postoperative 
complications. One patient had a retained common bile 
duct stone and in two patients prolonged drainage from 
biliary fistulae developed. 


COMMENT 


Caleulous disease of the gallbladder is the most common 
indication for intra-abdominal surgery in the elderly. 
Between the ages of 60 and 70, 27% of white females and 
12% of white males have gallstones, with the incidence 
continuing to imcrease with age.’ Since life expectancy at 
age 70 is appreximately ten years, the enormity of this 
problem for the surgeon is readily apparent. For example, 
Ibach et al? in 2 review of 151 patients older than 60 years 
of age who hac biliary tract surgery, found that 2375 of 
these patients aad common bile duct stones, an incidence 
approximately -wice that for all patients with gallbladder 
disease. Postoperative complications, mostly related to 
wound infectior, occurred in 18% of his elderly patients but 
less widely aporeciated was the mortality of 16.7% in 
patients undergoing emergency cholecystectomy. Even in 
a series of carefully selected patients undergoing elective 
choleeystectomz, the complication rate rose considerably 
with age, and tae only death occurred in the older than 60 
group.’ Although this increased morbidity and mortality of 
cholecystitis im elderly patients is often alluded to, the 
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specifie faetors responsible have not been identified. 

We were concerned by the difficulty in establishing 
early diagnosis of acute biliary tract disease in our 
patients. More than 24 hours elapsed before diagnosis was 
ascertained in 33% of the acutely ill group. Of those 
patients operated on in emergency situations, almost all 
had some degree of abdominal pain; however, results of 


physical findings on abdominal examination were 
frequently not in keeping with the advanced degree of 
sepsis. More than a third of these acutely ill patients were 
afebrile and a quarter of them had no abdominal tender- 
ness. Furthermore, some patients were disoriented, 
making clarification of the clinical picture difficult. The 
results of the laboratory evaluation are not consistently 
helpful, since the WBC count and the total bilirubin and 
alkaline phosphatase determinations may be within 
normal limits. 

The oral cholecystogram has limited diagnostic useful- 
ness in patients with an acute illness. Although the IV 
cholangiogram was abnormal in all patients who had the 
roentgenogram, nonvisualization of the biliary tree, our 
most common report, is too imprecise and nonspecific a 
finding. Abdominal ultrasonography, infrequently used 
during the time period covered by this study, is now 
proving to be an excellent noninvasive diagnostic test. 
Recently, Prian et al,’ using gray scale ultrasonography in 
100 patients with suspected biliary tract disease, diagnosed 
cholelithiasis with 97% specificity and 88% sensitivity.’ At 
present, we routinely obtain abdominal ultrasonography as 
the initial test for early diagnosis of patients suspected of 
having acute inflammatory disease of the biliary tract. If 


this study is equivocal and the patient is not jaundiced, we 


proceed to IV cholangiography. 

In the acutely ill group, substantial time intervals 
elapsed from admission to operation, with only one fourth 
of the patients being operated on within 24 hours of 
admission. The four reasons for these delays merit discus- 
sion. First, the diagnosis of acute biliary tract disease in 
the older patient may be obscure because of the deceptively 
benign presentation. Second, many of the patients in the 
emergency group were critically ill, often necessitating 
prolonged resuscitation. Third, there was a high incidence 
of associated disease, especially cardiopulmonary disease, 
hypertension, and diabetes; in addition time was consumed 
for evaluation and treatment of these concurrent medical 
problems. Finally, because of the absence of peritonitis 
when the patient is initially seen, the advanced age of this 
patient group, and the incidence of associated disease, 
there was a desire to delay surgical intervention with the 
hope that the patient would respond to medical therapy 
and permit elective operation under more favorable condi- 
tions. Unfortunately, only one of 39 patients admitted with 
acute disease was able to be discharged without opera- 
tion. 

Considering the frequent lack of clinical findings in the 
emergency group, the severity of the cholecystitis encoun- 
tered was remarkable. Approximately 40% of our acutely ill 
patients had empyema of the gallbladder, gangrenous 
cholecystitis, or free perforation, and 15% had concomitant 
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subphrenic or liver abscesses. Advanced sepsis of this 
nature will only respond to operation. 

Anaerobes are infrequently reported in patients with 
biliary sepsis. Keighley et al,* using anaerobic bacteriologic 
technique, isolated strict anaerobes in 13% of the patients 
undergoing biliary operations. This increased incidence of 
anaerobic bacteria, also noted in our patients, suggests 
that patients with acute cholecystitis be initially treated 
not only with an aminoglycoside but also with an antibiotic 
effective against bacteroides and clostridia.’ ; 

The operation performed was adapted to the pathologi- 
cal findings. In the total group of patients, cholecystosto- 
my was performed only once. The patient with acute 
cholecystitis who has been carefully resuscitated preopera- 
tively is best treated with cholecystectomy rather than 
cholecystostomy. Salleh and Balasegaram" in their review 
of 218 cases of acute cholecystitis all treated by urgent 
surgery within 12 hours of admission did not perform 
cholecystostomy on any patient. MacDonald" in his review 
of 65 patients with acute cholecystitis performed cholecys- 
tostomy only twice when gallbladder removal would have 
been both technically difficult and hazardous. Another 
review of acute cholecystitis documented a 27% mortality 
in patients who underwent cholecystostomy and a 2% 
mortality in those who underwent cholecystectomy." 
Admittedly, cholecystostomy was usually reserved for the 
critically ill patient or the patient whose condition deterio- 
rated during surgery. However, of six patients who had 
cholecystostomy and died of ascending cholangitis, none 
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had undergone common bile duct decompression.” Certain- 
ly, if a cholecystostomy is to be performed, one must ensure 
that there is no coexisting suppurative cholangitis. 

The traditional approach to acute cholecystitis has been 
initial conservative management followed by elective 
cholecystectomy. Recent reports, however, offer support 
for the policy of early cholecystectomy for acute cholecys- 
titis. McArthur et al," in a comparison of these two 
methods using a randomized controlled trial, found that 
patients whose conditions were treated by early cholecys- 
tectomy were hospitalized for shorter periods without 
increased postoperative morbidity and mortality. The 
medical failure rate was 20%. In a controlled clinical trial in 
Sweden, Linden and Souzel'® compared early operations 
with delayed operations for acute cholecystitis in 140 
patients. They concluded that early operation in suspected 
cholecystitis avoided the hazard of missing other acute 
surgical conditions such as perforated duodenal ulcer and 
appendicitis. In addition, recurrence of cholecystitis during 
a waiting period was obviated and the septic course and 
hospital stay of the patient was shortened. 

For our group of acutely ill elderly patients, the medical 
failure rate was almost 100%. We recommend that acute 
biliary tract disease in elderly patients be treated as a true 
surgical emergency. Ample time is allowed to resuscitate 
the patient and to secure the diagnosis but subsequent to 
this the patient should have prompt surgical interven- 
tion. 


a M 
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Management of Major Arteriovenous 


Fistulas by Arteriographic Techniques 


Richard R. Ricke ts, MD; Ethel Finck, MD; Albert E. Yellin, MD 


e Five patients with major symptomatic arteriovenous fistulas 
were treated beween July 1976 and December 1977. In two 
patients the fistusas were due to trauma; in two others, malignant 
neoplasms; and n one patient, congenital angiodysplasia. The 
anatomic location or extent of each arteriovenous fistula would 
have made direct surgical access to the fistula sites difficult; 
therefore, it was elected to use arteriographic embolization 
techniques to attempt definitive obliteration of the fistulas. 
Wool-tufted wire coil emboli were used in three patients and 
gelatin sponge-autologous blood clot was used in two patients. 
These were prec-sely embolized to the fistula site by superselec- 
tive catheterization of the feeding artery. Complete obliteration of 
the fistulas was achieved in each case with no morbidity. 
Follow-up clinical and arteriographic examination confirmed 
persistence of fistula closure. 

(Arch Surg 113:1153-1159, 1978) 


he prefereatial management of a traumatic arteriove- 

nous fistua (AVF) involving a major artery entails 
surgical division of the fistula and primary repair of the 
involved artery and vein. A bypass graft may be required 
to restore arterial continuity if direct repair cannot be 
accomplished. Congenital or neoplastic AVFs are usually 
treated by total excision. Oecasionally, the anatomic loca- 
tion of the fistula, the extent of the lesion, or the condition 
of the patient makes direct surgical therapy hazardous. 
Although therehave been rare eases of spontaneous closure 
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of AVFs, most major AVFs persist, become enlarged, and 
produce complications.’ Persistent AVF may cause 
congestive heart failure, degeneration of vessel walls, 
aneurysm formation, abnormal limb growth patterns, and 
numerous lesser complications.** Prompt division and 
repair or excision of AVF is advocated to prevent such 
complications. 

If excision or direct repair is impossible, alternative 
methods of surgical control can be used that involve 
ligation of the feeding artery but leave the fistula in situ. 
These techniques are less satisfactory. Recently, nonsurgi- 
cal arteriographic embolization techniques have been used 
to permanently occlude such AVFs. These techniques were 
used initially with CNS AVFs but have now been used to 
occlude traumatic, neoplastic, and congenital AV Fs identi- 
fied at other sites.’ 

This report will describe the treatment of five patients 
with major AVFs seen at the Los Angeles County-Univer- 
sity of Southern California Medical Center, Los Angeles, 
from July 1976 to December 1977. Surgical treatment of 
these patients was thought to be hazardous. The fistulas 
resulted from trauma in two patients, neoplasm in two 
patients and congenital angiodysplasia in one patient. It 
was elected to attempt obliteration of the AVF by arterio- 
graphic embolization techniques in all five patients. 


METHODS 


The AVF is precisely identified via standard arteriographic 
techniques, usually through a percutaneous transfemoral 
approach.;The appropriate artery, directly feeding into the fistula, 
is superselectively catheterized with an F 7 polytetrafluoroethyl- 
ene catheter. The dilation of the artery proximal to the fistula and 
the augmented flow through the vessel facilitates superselective 
catheterization. Superselective catheterization is essential to avoid 
undesired embolization to sites other than the AVF and to avoid 
thrombosis of critical segments of proximal artery. 
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Fig 1.—Wool-tufted wire coil embolus is loaded in its cartridge. It 
maintains straight configuration while in cartridge or catheter but 
immediately assumes tightly coiled configuration when pushed 
out of catheter into artery. 


Coil Embolization 


A wool-tufted, 2.5-em long wire coil (Gianturco) is introduced 
into the catheter by a special introducer-pusher (Fig 1). It is then 
pushed into the appropriate artery by a 0.038-in guide wire and is 
lodged in the feeding artery. Radiopaque contrast medium is hand 
injected to determine if the AVF is closed. After five minutes, if 
fistula flow persists, a second coil is introduced. The procedure is 
repeated until the AVF is obliterated. A postembolization arterio- 
gram is made, with the catheter withdrawn into a larger proximal 
artery to avoid dislodging coils or thrombus by forceful injection 
of contrast material. 


Gelatin-Clot Embolization 


Nine milliliters of autologous blood is mixed with 1 ml of epsilon 
amino caproic acid, the mixture is allowed to clot in a syringe, and 
it is then eut into fragments. Gelatin sponge is cut into 2 x 4-mm 
strips and soaked in 50% diatrizoate sodium. Clot, alternated with 
gelatin strips, is injected into the superselectively placed catheter 
and embolized into the AVF until the AVF is obliterated. A final 
injection of 1 to 2 ml of clot is made. A postembolization 
arteriogram is made, with the catheter withdrawn into a larger 
proximal artery. 


REPORT OF CASES 


Case 1.—A 21-year-old, nonalcoholic man was admitted to the 
Medical Center July 9, 1976, with massive hematemesis. He was 
otherwise asymptomatic except for an 18-kg (40 lb) weight loss 
over the previous several months. Physical examination showed an 
8-cm mass in the right upper quadrant of the abdomen, contiguous 
with the liver. There was a bruit over the mass. Panendoscopy 
disclosed moderate esophageal varices. Results of physical exami- 
nation of the stomach and duodenum were normal. A Linton tube 
was inserted but failed to arrest the hemorrhage. Intravenously 
injected vasopressin did not slow the hemorrhage. The patient 
required 6,000 ml of whole blood transfusion before vital signs 
stabilized and arteriography could be done. Selective hepatic 
arteriography identified a hypervascular neoplastic mass involv- 
ing both the right and left lobes of the liver, a hepatic artery- 
to-portal vein fistula, and esophageal varices (Fig 2). Selective 
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intraarterial vasopressin infusion controlled the hemorrhage for 
24 hours, but rebleeding occurred when the vasopressin infusion 
was discontinued. Bleeding was temporarily controlled with a 
Linton tube plus intraarterial vasopressin; however, the patient 
had three major recurrences of hemorrhage during the next five 
days each time the aforementioned measures were discontinued. 

Repeated arteriography was performed after a total of 9,000 ml 
of blood was transfused. It was decided to attempt fistula closure 
by embolization techniques, and the hepatic artery was embolized 
with autologous clot and gelatin sponge strips. The AVF closed, 
the bruit was no longer audible, and hematemesis ceased (Fig 3). 
Nine days later hematemesis recurred. The patient underwent 
celiotomy, ligation of the hepatic artery, and liver biopsy. Portal 
venous pressure preligation was 56 cm H,O above vena cava 
pressure and decreased to 46 cm after ligation. The liver biopsy 
specimen showed hepatocellular carcinoma. The patient rebled and 
died 25 hours after surgery. 


Arteriovenous fistula between the hepatic artery and 
portal vein may cause portal hypertension, esophageal 
varices, and massive varical hemorrhage. Mortality in 
excess of 80% has been reported.* Large or degenerating 
primary or secondary hepatic carcinomas may produce 
such abnormal communications between hepatic and portal 
circulation. Although embolization initially successfully 
controlled the AVF and the varical hemorrhage, rapid 
collateralization occurred, along with recurrence of varical 
hemorrhage. Hepatic artery ligation, often recommended 
as definitive therapy for such neoplastic hepatoportal 
AVF, did not control hemorrhage in this patient. The 
extent of the neoplasm precluded surgical resection in this 
patient. 


CasE 2.—A 16-year-old boy was admitted to the Medical Center 
Sept 18, 1976, having sustained a close-range shotgun wound to the 
right lower quadrant of the abdomen, right groin, and right thigh. 
Physical examination showed an acute abdomen and extremely 
swollen right thigh, with diminished distal pulses but no bruit. At 
celiotomy, multiple small-bowel perforations were identified and 
repaired. Right groin exploration disclosed numerous injuries to 
the common, profunda, and superficial femoral arteries, and 
injuries to the femoral and saphenous veins. The extent of the 
injuries precluded primary repair of any of these vessels. The 
veins were ligated. A reversed saphenous vein bypass graft 
restored continuity between the common and the superficial 
femoral arteries. The profunda femoral artery was reimplanted 
into the graft. Recovery was uneventful. Fasciotomies and der- 
motomies were closed three weeks postinjury, and the patient was 
discharged one week later. 

Seven weeks postinjury the patient was noted to have a 
continuous bruit in the right thigh and loss of pedal pulses. 
Arteriography showed a false aneurysm and multiple A VFs in the 
distribution of the distal branches of the profunda femoral artery 
(Fig 4). 

Subsequently, under fluoroscopic control, the distal profunda 
femoral artery was catheterized and two wool-tufted wire coils 
were embolized to the distal profunda femoral artery. All AVFs 
were obliterated and the bruit vanished. Pedal pulses returned and 
a follow-up arteriogram performed two months later showed the 
wire coils in place and no evidence of AVF (Fig 5). 


The numerous AVFs deep in the thigh would have made 
surgical exposure of the AVF difficult and possibly muti- 
lating and it is very likely that one or more fistulas would 
have been missed. Since all were fed via the distal profunda 
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Fig 2.—Arrows Hentify left hepatic artery feeding directly into 
dilated branch of left portal vein. Numerous tumor vessels 
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Fig 4.—Arrows eutline artery that overlies vein. Veins fill immediately 
through fistulas Round false aneurysm is visible proximal to fistulas. 
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Fig 3.—Left hepatic artery has been occluded by gelatin sponge- 
autologous clot emboli (arrow). Fistula into portal vein is 


outline neoplasm involving right end left lobes of liver. A Linton absent. 








Fig 5.—Wool-tufted wire coils (arrow) are in place in 
midprofunda femoris artery after having thrombosed 
artery, false aneurysm, and fistulas. Proximal artery and its 
collateral branches remain patent. 
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Fig 6.—Arteriogram shows enlarged, irregular, vascular commu- 
nications between left pudendal artery and vein (arrow) typical of 
congenital angiodysplasia. 


femoral artery, and since this vessel was easily catheter- 
ized, we elected to attempt fistula closure by embolization. 
Since the superficial femoral artery was intact, and 
embolic occlusion of the profunda femoral artery was to be 
attempted distal to the proximal muscular branches, there 
was no reason to expect distal ischemia or tissue infarction 
after the procedure. 

This case also demonstrates the progressive ischemia 
and loss of pulses in the limb distal to the AVF as 
increasing volumes of blood preferentially flow through 
the fistula into the venous circulation where peripheral 
resistance is lower than in the intact distal arterial bed. 
These changes are readily reversed by closure of the 
AVF. 


Case 3.—A 23-year-old man came to the Medical Center May 1, 
1977, with hemorrhage from the dorsum of his penis. This was the 
sixth major recent hemorrhage, each requiring suture ligation to 
control bleeding. He had known congenital vascular anomalies of 
the penis and scrotum. Physical examination showed substantially 
enlarged, hypervascular genitalia. There was no thrill or bruit. 
Prominent varicosities were present over the scrotum and in both 
lower extremities. Chest roentgenograms showed cardiomegaly 
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Fig 7.—Distal left hypogastric artery and abnormal vascular 
communications or fistulas have been obliterated by gelatin 
sponge-autologous clot. Proximal hypogastric artery remains 
patent. Arrow marks site of thrombosis. 


and signs of mild congestive heart failure. Selective arteriography 
disclosed substantially enlarged, irregular, vascular communica- 
tions between the left pudendal artery and vein, consistent with 
congenital angiodysplasia (Fig 6). 

With superselective catheterization of the left hypogastric 
artery distal to the superior gluteal, autologous clot and gelatin 
sponge strips were embolized to the site of arteriovenous (AV) 
malformation. Flow through the fistula ceased. This was 
confirmed by a completion arteriogram (Fig 7). Postembolization 
pain developed in the patient's left buttock and groin that resolved 
in 24 hours. Recovery was otherwise uneventful. 


Embryologically, the vascular system develops from a 
series of interlacing blood lakes, to a plexiform system of 
enlarged blood vessels communicating between a central 
artery and a cardinal vein (retiform stage), and finally to 
the mature vascular system, with disappearance of the 
primitive elements. Congenital AV fistulas may result 
from persistence of the retiform stage of embryologic 
development.* Surgical therapy for congenital AV fistulas 
is exceedingly difficult and requires wide excision.” This 
may require amputation when an extremity is involved." 
In this case, the numerous AV conneetions within the 
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Fig 8.—Arteriogram demonstrates false aneurysm and 
AVFs between left hypogastric artery and vein. Arrows 
point to prematurely filled left hypogastric and iliac vein. 










Fig 9.—Wool-tufted wire coils are present in left hypogastric 
artery. Artery is thrombosed, fistula is obliterated, and false 
aneurysm is no longer present. 
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Fig 10.—Distal aora is deviated to right. Arteriogram discloses an Fig 11.—Two wool-tufted wire coils (arrows) are lodged in left 
enlarged 1%-cm renal artery feeding highly vascular renal renal artery, which is thrombosed. Fistula is absent. Second renal 
neoplasm and also shows rapid fill ng of faintly visualized, 4-cm artery is patent. 

wide renal vein. ormal-sized second renal artery is present. 


Arch Surg—Vol 173, Oct 1978 Arteriographic Embolization—Ricketts et al 1157 





as ah 
IOTZ 
"4 P - D + 


rn Me ah ee E 


1 r si ^ ol ru = r E "^ 7 D Y-- J 
Le a en. T wast Oe PS ee ay "X y : WT i if nik Sate IN. 24M "Ww V m “ , AZ 
~ ERES ee R a a A a e eee UE TOUS T un 2 ta c REOS, aw 
- > Xii EPI alee " "i ENT Sere i^ «X: ag Suid Pr VER - 
| . s 


pelvis made safe surgical excision unlikely. Although arte- 
riographic embolization apparently resulted in success, de- 
finitive results require further follow-up to determine 
whether new AVFs will develop with passage of time. 


Case 4.—A 58-year-old man was admitted to the Medical Center 
July 17, 1977, with multiple stab wounds of the abdomen and one 
stab wound to the left buttock, adjacent to the rectum. He was 
hypotensive and had an acute abdomen on examination. Ecchymo- 
sis was evident in the left groin, but there was no hematoma, no 
bruit, and all pulses were normal. Results of sigmoidoscopy to 25 
em were normal. Celiotomy showed a small-bowel laceration, 
which was repaired. A large, nonpulsatile, nonexpanding pelvic 
retroperitoneal hematoma was noted but not opened. The perirec- 
tal stab wound was explored to 15 cm with a sterile sigmoidoscope. 
No major injury was noted, and there was no hemorrhage. It was 
subsequently packed each day with antibiotic-soaked sponges. 

A wound infection developed on the sixth postoperative day that 
required opening of the skin and subcutaneous tissue of the 
midline celiotomy wound. Three days later the patient had spon- 
taneous massive hemorrhage from the perirectal stab wound, 
requiring a 1,000-ml whole blood replacement. Angiography 
showed a false aneurysm and AVF between the left hypogastric 
artery and vein (Fig 8). Two wool-tufted wire coils were embolized 
into the AVF; the fistula was obliterated and the hemorrhage 
ceased (Fig 9). Recovery was subsequently uneventful. A follow-up 
arteriogram one week later confirmed obliteration of the false 
aneurysm and AVF. 


Because the AVF was located deep in the pelvis and 
surrounded by hematoma, direct surgical attack would 
have been hazardous. This was further complicated by a 
grossly infected celiotomy incision. Further transabdomi- 
nal surgery could well have infected the retroperitoneal 
space. Therefore, it was believed to be preferable to use 
arteriographie embolization techniques to obliterate the 
AVF and avoid the possible septic and technical risks of 
surgery. The hypogastric artery was a noncritical vessel 
and could be safely occluded. 


Case 5.—A 53-year-old woman was admitted to the Medical 
Center Sept 3, 1977, with a five-day history of gross hematuria. 


. She had known mitral valve insufficiency and atrial fibrillation. 


Physical examination disclosed substantial jugular venous disten- 


. tion, bibasilar rales, cardiomegaly, and a grade 3/6 holosystolic 


murmur at the apex of the heart radiating to the left axilla. She 
also had a palpable mass in the left upper quadrant of the 
abdomen, associated with a thrill and loud bruit. An intravenous 
urogram showed a poorly functioning left kidney, displaced 
medially. Ultrasonography showed numerous cystic and semicys- 
tie areas within the mass. This was confirmed by computerized 
axial tomography. Arteriography confirmed the presence of a 
highly vascular renal mass, with a large AVF between one of two 
left renal arteries and the renal vein (Fig 10). Cardiac output was 
10.2 liters/min. 

The patient refused surgery for the suspected hypernephroma. 
Hematuria and severe conjestive heart failure (CHF) persisted. It 
was decided to attempt closure of the AVF by embolization. Two 
wool-tufted wire coils were superselectively embolized to the 
fistula site. The bruit disappeared, pulse rate slowed from 90 to 50 
beats per minute, cardiac output decreased to 5.1 liters/min, and 
signs of CHF resolved. Hematuria disappeared. Completion angi- 
ography confirmed fistula closure (Fig 11). 


The refractory CHF in this patient was believed to be 
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due to mitral valve disease until the renal neoplasm with 
AVF was diagnosed. Fistula closure promptly relieved the 
symptoms and signs of AVF-related CHF. These changes 
were demonstrated and explained by Holman'*" in her 
classic articles. | 

Although the patient's refusal to undergo surgery moti- 
vated the choice of embolization as an alternative, the 
relief of her CHF and the decreased vascularity of the 
renal neoplasm would have facilitated subsequent surgery. 
Preoperative embolization of hypernephromas reduces 
vascularity and blood loss at subsequent surgery.'** 


COMMENT 


In 1757, Hunter" described the clinical findings 
produced by an AVF, including the thrill, bruit, dilated 
pulsating veins, and dilation of the proximal arteries.’ It 
remained for Holman," in 1923, to describe the pathophy- 
siology, hemodynamics, and cardiovascular structural 
changes related to AVFs. Her clinical and experimental 
observations detailed the evolution of AVF-related CHF 
evidenced by increased heart rate, cardiac output, left 
atrial pressure, pulmonary artery pressure, total blood 
volume, decreased mean systemic arterial pressure, and 
effective blood flow distal to the fistula.'* The arterialized, 
thickened walls of the veins, thinning and attenuation of 
the walls of the distal arterial tree, dilation and aneurysm 
formation of the proximal arteries, and dilation of the 
heart were described. Such high-output cardiac failure 
occurs in approximately 20% of the AVF cases and is 
directly related to the size of the involved artery and the 
initial size or gradual enlargement of the fistulous open- 
ing; it is inversely related to the distance between the AVF 
and the heart.^ Arteriovenous fistulas distal to the 
brachial or popliteal artery rarely cause CHF. 

Prompt closure of AVF will arrest or reverse the adverse 
morphologic and hemodynamic effects. Arterial dilation 
may persist if the AVF remains open for more than two 
years. Already-established  arterialization, venization, 
weakened vessel walls, and aneurysm formation are usual- 
ly not reversible by closure of the fistula. Hemodynamic 
effects leading to CHF invariably return to normal after 
prompt fistula closure; however, persistent cardiac failure 
resistant to digitalis therapy after delayed closure of 
long-standing AVF has been reported.' For these reasons, 
early closure of AVFs is advocated. 

Surgical therapy of traumatic AVFs evolved as a result 
of wartime vascular experience. Quadruple ligation with 
excision of the fistula was practiced during World War II.'* 
Even after allowing time for collateral circulation to 
develop, quadruple ligation involving major arteries was 
followed by a considerable incidence of ischemia. The rapid 
development of vascular reconstructive surgery during the 
Korean War led to the evolution of techniques designed to 
excise the fistulas and restore continuity to both the 
arterial and venous circulation.'? Quadruple ligation is now 
reserved for fistulas between minor, noncritical vessels.?? 

Traumatic AVFs occurring in surgically inaccessible 
areas continue to be treated by ligation of the proximal 
feeding artery or ligation of the artery proximal and distal 
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to the fistula? Distal ischemia, or persistence of fistula 
flow via collaterals, commonly results from nondefinitive 
procedures that leave the fistuia in situ. 

Therapy for congenital AVFs involves wide excision of 
all fistulas containing tissue, often a disfiguring, mutilat- 
ing procedure." Oceasionally, limb amputation is required 
to achieve this goal." Simple ligation of the feeding artery 
or limited excision is followed by an unacceptably high 
recurrence rate In some cases, surgical extirpation is 
technically impcssible or unacceptable. 

Neoplastic AVFs are treated by excision of the tumor 
whenever possible. If the extent of the tumor precludes 
resection, ligatien of the feeding artery often resolves the 
hemodynamic cemplications produced by the AVF.* 

With the development of selective arterial catheteriza- 
tion, a variety ef arteriographic embolization techniques 
was developed, eriginally to control upper gastrointestinal 
hemorrhage but subsequently adapted to occlude selected 
AVFs. The materials used as emboli include autologous 
clot, gelatin sponge strips, muscle strips, glass, silastic or 
metallic microspheres, silk sutures, and wire coils.” 
Embolization techniques have been used to successfully 
treat small numbers of inaccessible AVFs of the brain, 
carotid-cavernots sinus fistulas, congenital AVFs of the 
spinal cord, trurk, and extremities; and postnephrectomy 
or renal biopsy renal AVFs. Only recently have such 
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techniques been used to treat posttraumatie AVFs. They 
have demonstrated their effectiveness, with minimal 
morbidity." 

Complieations after embolization techniques include 
occlusion of a critical artery, distal ischemia, infarction, 
embolization to an undesired artery, transvenous migra- 
tion with pulmonary embolism, and fever.’ Careful selec- 
tion of patients, meticulous attention to detail, careful 
monitoring with concomitant arteriography, and superse- 
lective catheterization of the specific artery and not its 
proximal trunk should reduce these complications to a 
minimum. 

Superselective arterial catheterization was used in the 
five cases reported here. In each case, surgical manage- 
ment of the AVF was thought to be too hazardous because 
of the location of the fistula, the multiplicity of the lesions, 
the condition of the patient or a combination of these 
factors. In all cases, the fistulas were successfully obliter- 
ated and the pathophysiologic effects eliminated with 
minimal short-term and no long-term morbidity and no 
mortality related to the procedure. Each patient was 
spared a potentially hazardous surgical procedure. 

Arteriographie embolization is an alternative to surgical 
therapy for AVF only in selected cases in which the fistula 
does not involve a critical artery. It is not advocated for 
patients with surgically accessible AV Fs. 
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Brief Summary of Prescribing Information 

DESCRIPTION Each tablet of PERCOCET®-5 contains 
9 mg oxycodone hydrochloride (WARNING: May be habit 
forming), 325 mg acetaminophen (APAP). 


INDICATIONS For the relief of moderate to moderately 
severe pain. 

CONTRAINDICATIONS Hypersensitivity to oxycodone or 
acetaminophen. 

WARNINGS Drug Dependence Oxycodone can produce 
drug dependence of the morphine type and, therefore, 
has the potential for being abused. Psychic 
dependence, physical dependence and tolerance may 
develop upon repeated administration of 
PERCOCET®-5, and it should be prescribed and 
administered with the same degree of caution 
appropriate to the use of other oral narcotic-containing 
medications. Like other narcotic-containing 
medications, PERCOCET*-5 is subject to the Federal 
Controlled Substances Act. 

Usage in ambulatory patients Oxycodone may impair 
the mental and/or physical abilities required for the 
"performance of potentially hazardous tasks such as 
driving a car or operating machinery. The patient using 
PERCOCET®-5 should be cautioned accordingly. 
Interaction with other central nervous system 
depressants Patients receiving other narcotic anal- 
gesics, general anesthetics, phenothiazines, other 
tranquilizers, sedative-hypnotics or other CNS 
depressants (including alcohol) concomitantly with 
PERCOCET®-5 may exhibit an additive CNS depression. 
When such combined therapy is contemplated, the dose 
of one or both agents should be reduced. 

Usage in pregnancy Safe use in pregnancy has not 
been established relative to possible adverse effects on 
+ fetal development. Therefore, PERCOCET®-5 should not 
a q u i ck refe re n ce be used in pregnant women unless, in the judgment of 

the physician, the potential benefits outweigh the 

possible hazards. 


to the AMA’s large collection Usage in children PERCOCET®-5 should not be 


" n administered to children. , | 
of med IC al fi : ms PRECAUTIONS Head injury and increased intracranial 
pressure The respiratory depressant effects of 
narcotics and their capacity to elevate cerebrospinal 
fluid pressure may be markedly exaggerated in the 


and its yours free presence of head injury, other intracranial lesions or a 


pre-existing increase in intracranial pressure. 


i Furthermore, narcotics produce adverse reactions 
with the CO u po n be low | which may obscure the clinical course of patients with 
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head injuries. 

Lx : Acute abdominal conditions The administration of 
You'll find nearly 100 pages of on loan basis for a slight service PERCOCET®-5 or other narcotics may obscure the 
medical motion picture titles and charge. e deni e course in patients with acute 

"e ; . abdominal conditions. 
descriptions in this new catalog— Special risk patients PERCOCET®-5 should be given 
well over 300 titles and many of with caution to certain patients such as the elderly or 
E. them brand new! All are available debilitated, and those with severe impairment of 


hepatic or renal function, hypothyroidism, Addison's 
disease, and prostatic hypertrophy or urethral stricture. 


j ADVERSE REACTIONS The most frequently observed 
adverse reactions include light-headedness, dizziness, 
= ae ae a ae ae ae ae ae a ae a ae aa an a am am un a ———— € — — — ee À À À e ~ ee À— € € a sedation, nausea and vomiting. These effects seem to 
American Medical Association be more prominent in ambulatory than in 
535 N. Dearborn St nonambulatory patients, and some of these adverse 
ee B reactions may be alleviated if the patient lies down. 
Chicago, Ill. 60610 


Other adverse reactions include euphoria, dysphoria, 
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| constipation, skin rash and pruritus. 
Self Learning Programs. DOSAGE AND ADMINISTRATION Dosage should be 


adjusted according to the severity of the pain and the 
response of the patient. It may occasionally be 
necessary to exceed the usual dosage recommended 
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1976 below in cases of more severe pain or in those patients 
who have become tolerant to the analgesic effect of 
narcotics. PERCOCET®-5 is given orally. The usual 

Name adult dose is one tablet every 6 hours as needed for 

j pain. 
Title DRUG INTERACTIONS The CNS depressant effects of 





PERCOCET®-5 may be additive with that of other CNS 
depressants. See WARNINGS. 6085 
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3 indicated for moderate to moderately severe pain 
4 contains well-tolerated acetaminophen 
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Each 10 cc. ampul' or 5 cc. Concentrate vialtt provides: 


EEG. ACG e cuo MAT Cor ed rad ok S ENS 500 mg. 
MIA ERR E Cose Lcx EU Sed 10,000 I. U. 
Vitamin D* (ergocalciferol) .....................2.. 1,000 I.U 
Thiamine HCI B.) C oa POS Drs ro enhance 3-8 RUE ERU NIS s RE 50 mg 
ENCODER EU Sep riri m ro ide ao NAR 10 mg 
MORIMOTO LEE) era iR etum ony ae i AES M 15 mg 
01 TS sis i veh d CET ED D aae ts 100 mg 
Dexpbanthénol 1555. CA E, UOS ARMA rS RATS MIC ra 25 mg 
Vitamin E* (dl-alpha tocopheryl acetate) ..................... 5 1.U 


t With sorethytan laurate 1%, sodium hydroxide 1%, butylated hydroxy- 


toluene 0.003%, butylated hydroxyanisole 0.000895; and gentisic acid 
ethanolamide 2% as preservative. 


**With propylene glycol 30% and gentisic acid ethanolamide 2% as sta- 


bilizers and preservatives, sodium hydroxide for pH adjustment, soreth- 
ytan laurate 1.6%, butylated hydroxytoluene 0.006%. butylated 
hydroxyanisole 0.0015%. 


*Oil-soluble vitamins A, D and E water solubilized with sorethytan 


laurate. 


* *In Concentrate as riboflavin-5-phosphate. 


PRODUCT INFORMATION 

INDICATIONS: in emergency feedings- Surgery, extensive burns, frac- 
tures and other trauma, severe infectious diseases, comatose states. 
etc. may provoke a "stress" situation with profound alterations in the 
body's metabolic demands and consequent tissue depletion of 
nutrients. As a result, wound healing may be impaired, enzyme activity 
disturbed, hematopoietic tissues affected: hypoproteinemia and 
edema may appear: convalescence is thus prolonged. 

In such patients M.V.I. (administered in intravenous fluids under proper 
dilution) contributes optimum vitamin intake toward maintaining the 
body's normal resistance and repair processes. 





itamins every day 
whenthey are healthy. 


Do they need them less 
| whentheyare sick? 





Patients receiving 
IV feeding need 
fat- and water- 
soluble vitamins 
every day. Adequate 
stores of fat- 
soluble vitamins 
should not be taken 
for granted. 


M.V.I"— the only major 
multivitamin for infusion 
that supplies both water- 
soluble and fat-soluble 
vitamins in one preparation* 


"Vitamin K, vitamin B, , and folic acid are optional additions 


to parenteral nutrition programs. 


In IV feeding... 


® EVERY DAY 






(Multi-Vitamin 
E WEBS infusion) 
The most comprehensive major 


parenteral multivitamin product 


DIRECTIONS FOR USE: M.V.I. is ready for immediate use when added 
to intravenous infusion fluids. 

For intravenous feeding, one daily dose cf 10 cc. of M.V.l. or 5 cc. of 
M.V.l. Concentrate added directly to not less than 500 cc.. preferably 
1,000 cc., of intravenous dextrose, saline or similar infusion solu- 
tions... plasma, protein hydrolysates, etc. 

PRECAUTION: Allergic reaction has been known to occur following 
intravenous administration of solutions containing thiamine. 

CAUTION: Not to be given as a direct undiluted intravenous injection 
as it may give rise to dizziness, faintness, etc. 

THERAPEUTIC NOTE: Intravenous use should be discontinued as 
early as practical in favor of an intramuscular or oral vitamin prep- 
aration, if deemed advisable. 

HOW SUPPLIED: M.V.I.—10 cc. ampuls, boxes of 25 and 100 (NSN 
6505-00-455-9955/NSN 6505-00-424-9808A). 

M.V.1. CONCENTRATE —5 cc. vials, boxes of 25. Available in 100s only 
(NSN 6505-00-212-61564). 
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Salmonella Arteritis 


A Precursor of Aortic Rupture 
and Pseudoaneurysm Formation 


Samuel E. Wilson, MD; H. Earl Gordon, MD; Peter B. Van Wagenen, MD 


e Salmonella aiiteritis developed in three patients with subse- 
quent arterial rupture and pseudoaneurysm formation. They had 
a one- to two-weez history of chills and fever, and blood cultures 
were positive for salmonella. Pulsatile, tender abdominal masses 
developed in two patients with aortic infection while they were 
hospitalized. The third patient’s femoral artery infection 
presented as a peinful swelling behind the knee. Arteriography 
demonstrated larce vessel rupture with pseudoaneurysm forma- 
tion and allowed a planned operation in each case. The infected 
aortic aneurysms were totally excised, the aortic stump over- 
sewn, and the retsoperitoneum drained through the flank. Axillo- 
bifemoral grafts were constructed to bypass the infection area. 
Antibiotics effecive against salmonella (ampicillin sodium, 
amoxicillin trihydrate, or chloramphenicol) were given for six 
weeks postoperetively. All three patients are alive without 
evidence of further infection. Recognition that microbial arteritis 
may be a compiication of salmonella infections, particularly 
when Salmonella-choleraesuis and Salmonella typhimurium are 
cultured, will leae to earlier detection of vascular lesions. 

(Arch Surg 113:1163-1166, 1978) 


vd the introduction of antibiotics, arterial infection 
was primerily a complication of untreated bacterial 
endocarditis. Ir a collective review of 217 patients with 
aneurysms secondary to arterial infection, reported in 1923 
by Stengel ard Wolferth, bacterial endocarditis was 
responsible for 86% of infected aneurysms. The subse- 
quent decrease in incidence of rheumatic fever as well as 
appropriate ancibiotic therapy has greatly reduced the 
number of patients with untreated bacterial endocarditis 
and persistent bacteremia, resulting in fewer mycotic 
aneurysms. Currently, the pathogenesis of spontaneous 
arterial infecticn is more often due to bacterial invasion of 
a preexisting arterial lesion during a period of bacteremia. 
Infection resulting from bacterial seeding of an atheroscle- 
rotie plaque, proceeds to abscess formation within the 
arterial wall, eading to rupture and pseudoaneurysm. 
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“Microbial arteritis” seems to more accurately describe 
this infection rather than the terms “cryptogenic mycotic 





Fig 1.—Case 1. Arteriogram showing rupture of distal superficial 
femoral artery with aneurysm formation (arrow head). 
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4 aneurysm," or “primary” or “secondary mycotic aneu- 
rysm” used by previous authors. 


The salmonella species are increasingly isolated in 


; patients with microbial arteritis involving the aorta, iliac, 

$ and femoral arteries, but patient survival is rare. Experi- 
ence with the successful management of three cases of 
salmonella arteritis is the basis of this report. We will 

E. emphasize the insidious onset of this usually fatal disease, 

k provide clinical guidelines for early recognition, and detail 

$ surgical management. 

s REPORT OF CASES 

i CASE 1.—A 72-year-old man noted pain and swelling behind the 

E right knee. He had episodes of chills and fever for the previous 

4 week. Three days prior to admission, coldness and numbness of the 


right foot developed. The pulse was 94 beats per minute, blood 
pressure was 140/75 mm Hg, and temperature was 38.5 °C. On 
3 physical examination, the right popliteal, posterior tibial, and 
dorsalis pedis pulses were absent, and the right foot was cool with 
delayed capillary and venous filling. The right popliteal fossa was 


E tender and indurated, but no diserete mass could be outlined. 
i Doppler measurement of the systolic blood pressure in the poste- 
t rior tibial arteries was 180 mm Hg on the left side and 0 mm Hg on 
E the right side. Laboratory data included a leukocytosis of 12,600 
: WBCs per cubic millimeter. Arteriography showed a large 7-cm 


irregular aneurysm of the distal superficial femoral artery (Fig 1) 


E On surgical exploration, a false aneurysm was identified arising 
from a defect in the posterior wall of the superficial femoral 
artery. The artery was ligated proximally and distally and the 
aneurysm was excised. A femoropopliteal bypass using reversed 
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Fig 2.—Case 2. Sinogram outlining infected Dacron aortic graft. 
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saphenous vein was placéd outside the contaminated field. Postop- 
eratively, Doppler measurement of the right posterior tibial 
systolic pressure was 96 mm Hg. Pathologic examination 
confirmed arteriosclerotic changes in the vessel, with rupture and 
pseudoaneurysm formation. Culture of the aneurysmal contents 
produced numerous salmonella group D organisms and serologic 
testing yielded a titer of 1:1,280 for salmonella group D. The 
patient received 1 g of ampicillin every six hours intravenously for 
two weeks and then 500 mg of amoxicillin every six hours orally 
for three months. His postoperative course was uneventful, and at 
three months, he had unlimited walking ability. 

Infection involving the popliteal artery presents with 
localized swelling, pain, and tenderness behind the knee 
and may be mistaken for thrombophlebitis. Arteriosclerot- 
ic changes were present in the vessel wall providing a site 
for salmonella invasion, resulting in perforation and pseu- 
doaneurysm formation. 


CaAsE 2.—A 56-year-old man had a two-week history of chills, 


Fig 3.—Case 3. Aortogram shows pseudoaneurysm arising from 
aortoiliac bifurcation (arrow). 
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fever, abdominal pain, and museular weakness. Abdominal exam- 
ination elicited ony minimal lower abdominal tenderness without 
a palpable mass. The WBC count was 10,800 eu mm. During the 
first four days of hospitalization, his temperature ranged from 
37.7 °C to 40 °C and a mass developed in the midabdomen. At 
operation, an arteriosclerotic aortic aneurysm had ruptured into 
the retroperitoneum. In addition, the surgeon noted purulent fluid 
within the aneurysmal sac. The aneurysm was resected and 
replaced with a straight tube graft of Dacron and the retroperi- 
toneum was drained. Cholecystectomy was performed for a gross- 
ly inflamed gallbladder. Postoperatively, the patient had persis- 
tent drainage of parulent material from the retroperitoneal drains 
(Fig 2). A pelvic ebscess required drainage. Osteomyelitis of the 
fourth and fifth lumbar vertebrae was noted on a roentgenogram. 
Cultures of blood. bile, stool, and abscesses all grew S typhimu- 
rium. The retroperitoneal infection seemed to resolve clinically 
with further dra nage and intravenous chloramphenicol. Four 
months later, the patient was readmitted with chills, fever, and 
abdominal and baek pain. On the fourth hospital day, he suddenly 
became hypotens-ve and an abdominal mass rapidly developed. 
Resuscitation was begun and on opening the abdomen, complete 
disruption of the proximal aorta-to-graft anastomosis was 
evident. The graf. was resected, the aorta and both common iliac 
arteries were ligated, and the retroperitoneum drained. After 
repreparation, ar axillobifemoral bypass graft was placed. The 
postoperative perod was complicated by continued lumbar osteo- 
myelitis that required debridement. The patient was discharged 
on oral chloramplenicol, and is able to walk two to three blocks 
without claudication. 


Osteomyelitis of the lumbar vertebral bodies may be 
seen with advanced infection of abdominal aortic aneu- 
rysms. Placing a prosthetic graft in the site of an estab- 
lished vascular infection led to the multitude of septic 
complications “hat were finally resolved by an extra- 
anatomical bypass graft. The concomitant acute cholecys- 
titis with positive cultures of blood and bile indicates origin 
of the salmonella bacteremia in the biliary tract. 


Case 3.—A 67-rear-old man was admitted for evaluation of a 
five-week history of chills, fever, vague abdominal pain, and a 


Table 1.—Types of Salmonella Reported in Arterial 
Infections, 1942-1977*-* 


Type No. of Patients 96 
16 


Salmonella chaeraesuis 
S typhimurium 14 
4 


33.3 
29.2 
S enteritidis 8.3 


Group D 3 i 6.2 
Other 8 16.7 


Total 48 i 
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Table 2.—Location, Morbidity and Mortality of Aneurysms Infected With Salmonella, 1942-1977*-* 
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15.75-kg weight loss. Blood cultures taken during a temperature of 
39.4 °C grew Salmonella enteritidis. Two days later, physical 
examination detected a pulsatile mass in his lower abdomen with 
an easily heard bruit. Aortography showed an aneurysm of the 
distal abdominal aorta involving the bifurcation (Fig 3). The 
operative findings were rupture of the terminal aorta with 
pseudoaneurysm and an abscess. Resection of the aneurysm with 
ligation of the aorta and both common iliac arteries was 
performed in conjunction with an axillofemoral bypass graft. This 
infected segment of the terminal aorta showed noticeable arter- 
iosclerotic plaques. The retroperitoneum was drained through the 
flank opposite the axillofemoral graft. Recovery was uneventful. 
Bile and stool cultures were negative, and the cause of this salmo- 
nella bacteremia was not determined. 


This clinical course demonstrates the insidious onset and 
rapid progression of the disease. During the short hospital- 
ization, a 7-cm abdominal mass developed. Gross and 
microscopic examination of the distal aorta demonstrated 
arteriosclerotie changes, confirming that the pathogenesis 
began by invasion of the diseased artery by salmonella 
with subsequent perforation and rapid expansion of a 
pseudoaneurysm. The sudden arterial rupture and exigent 
hemorrhage necessitated that aneurysmectomy be per- 
formed before the axillofemoral bypass. When diagnosis is 
certain and vital signs are stable, it may be more appro- 
priate to perform the aseptic portion of the procedure 
(extra-anatomical bypass) first. 


COMMENT 


Salmonella infections occur after oral ingestion of the 
bacteria. Salmonella choleraesuis causes rapid onset of 
septicemia after ingestion and may produce abscess, 
meningitis, osteomyelitis, endocarditis, and pneumonia in 


the absence of gastrointestinal symptoms.’ Of 16,264 


human serologic isolations of salmonella reported in the 
United States in 1975, less than 7% were S choleraesuis or S 
enteritidis, yet these serotypes accounted for nearly half of 
the salmonella vascular infections. This suggests that 5 
choleraesuis selectively infects arteries to a much greater 
degree than other species. Salmonella typhimurium and S 
enteritidis usually produce gastroenteritis, but were 
responsible for 18 of the 48 (38%) infected aneurysms 
previously reported (Table 1). 

Aneurysms infected by salmonella are aortic in 75% of 
cases, and more than half involve the abdominal aorta. 
Arteriosclerotic degeneration at the aortoiliae bifurcation 
may predispose the vessel to bacterial infection and direct 
invasion of the diseased intima during a bacteremia 
initiates infection of the arterial wall. Alternately, bacteria 





Amputation (96) | 


Site No. of Patients % of Total No. of Deaths Mortality for This Site, % 
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lodging in the vasa vasorum of large arteries may lead to 
an intramural infection. In either event, inflammatory 
destruction of the entire arterial wall by abscess formation 
ensues, producing rupture and pseudoaneurysm forma- 
tion. 

Effective surgical treatment of an infected aneurysm 
depends on total excision of the involved vessel and 
extra-anatomical bypass through noninfected tissue 
planes.‘ Placement of a prosthetic graft in an infected bed, 
as in our second case, results in persistent retroperitoneal 
infection and eventual anastomotic failure necessitating 
removal of the prosthesis. If the saphenous vein is used to 
bypass a femoral aneurysm, this should be routed through 
à clean area, since autogenous grafts are also susceptible to 
infection if placed in a contaminated field. When the 
preoperative blood cultures are positive, the surgeon should 
not be deterred from extra-anatomical bypass, even 
though the aneurysm may seem bland on gross examina- 
tion. 

After control of the aorta just distal to the renal arteries, 
the infected segment is totally excised. The aortic stump is 
closed with two layers of monofilament vascular sutures: 
one, a series of interrupted horizontal mattress sutures just 
distal to the renal arteries, and the second, a smaller 
continuous suture of the aortic edges for hemostasis. The 
distal vessels are secured in a similar fashion. The retro- 
peritoneum is irrigated copiously and if gross infection is 
present, drains are placed through one flank and the 
retroperitoneum is closed. When hemostasis is assured, 
5,000 IU of heparin sodium is given intravenously. 

The abdomen is closed and the patient is prepared and 
draped for the revascularization procedure. The axillobife- 





moral bypass is the most rapidly performed, technieally 
simple, and least traumatic procedure for the patient who 
has already undergone a major procedure. The unilateral 
axillofemoral bypass combined with a femorofemoral 
bypass is superior to the bilateral axillofemoral because of 
its higher flow rate and patency. 

Antibiotic therapy is instituted prior to operation and 
continued for at least six weeks. The most appropriate 
antimicrobial agent is selected on the basis of culture and 
sensitivity, but for initial therapy, ampicillin or chloram- 
phenicol are effective intravenously. Amoxicillin may be 
given for long-term oral therapy. Cholecystectomy is indi- 
cated immediately if the gallbladder is inflamed orata 
later date if the bile eultures grow salmonellae. 

The results of treatment recorded in the literature are 
poor, with only three of 35 patients surviving salmonellae- 
related aortic infections (Table 2). Although patients with 
femoral artery infection usually survive, amputation may 
be necessary. Recognition that microbial arteritis may be a 
complication of salmonella infections, especially when the 
S choleraesuis and S typhimurium species are cultured, 
will lead to earlier detection of the vascular lesion. Confir- 
mation of the diagnosis by arteriography followed by 
excision of the infected artery with extra-anatomical 
bypass, will result in survival of patients with this lethal 
infection. 


Nonproprietary Names and Trademarks of Drugs 


Amoxicillin trihydrate—A movil, Larotid. 
Ampicillin sodium—Alpen-N, Amcill, Omnipen-N, Penbritin-S, 
Polycillin-N, Principen/ N. 
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'operty...of being inactivated by only 
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roduces a peak serum concentration which 
; five times the MIC of most pathogens.” 
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am-negative pneumonia. Am J Med 62:949-953, June 1977. 


Vhen these 17 patients, who had previously 
3iled to respond to gentamicin therapy, were 
reated with amikacin, the response was 
avorable in 16.” 


ally FP, Gorbach SL: Review of 152 patients with bacteremias treated with 
nikacin. Am J Med 62:940-944, June 1977. 


n general, against many gram-negative 
yacterial species, amikacin is the most 
affective antibiotic currently available for 


IIS 


Aarget W. Reindke B, Versmold H: use of amikacin in a hospital for children: 
Microbiological and clinical studies. J Infect Dis 134 (suppl): $412-S419, 
Jovember 1976. 


„in combination with high doses of carbeni- 
cillin or ticarcillin in patients 

with renal failure, there 

is less chance of interac- 

tion...when it is amikacin.” 


Holt HA, Broughall JM, McCarthy M, et ai: 
Interactions between aminoglycoside 
antibiotics and carbenicillimor ticarcillin. 
Infection 4 (2):107-109, 1975. 


Despite extensive use 
over a three year 
period...we have not 
encountered additional 
instances of 
Enterobacteriaceae 
resistance to amikacin 
therapy...” 


Doughty SC, Martin RR, Greenberg SB: 
Treatment of hospital-acquired 
infections with amikacin. 

Am J Med (special issue): 53-57, 

June 1977. 


“Amikacin sulfate...should be 
the empiric agent of choice for patients 
with serious sepsis.” 


Hewitt WL, Gram-Negative Sepsis Symposium, Boston, 
Massachusetts, January 24, 1976. 


“All isolates were inhibited by amikacin and 
95% were killed by concentrations achievable 
in serum with recommended doses.” 


Leonard JM. McGee ZA, Alford RH: Gentamicin-resistant bacillary infection 
Arch Intern Med 138:201-205, Feb. 1977. 


“All serum levels obtained within three hours 
following a dose of amikacin exceeded the 
MIC’s of the infecting organisms...” 


Pollock AA. et al: Amikacin therapy for serious gram-negative infection, JAMA 
237:562-564, Feb. 1977 


“High serum levels of amikacin were obtained. 
with no evidence of renal or ototoxicity.” 
Eller JJ. et al: Amikacin treatment of pseudomonas pneumonia in cystic fibrosis 


patients with advanced pulmonary involvement. Am J Med (special issue) 
179-185, June 1977 


“ amikacin is effective therapy for severe 
gram-negative infections and is no more 
ototoxic or nephrotoxic than gentamicin.” 
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“ amikacin provides the physician 
with a better chance of 
obtaining therapeutic blood levels 
above and beyond the MIC 
of the organism 
in question.” 
Klainer AS, Five questions: A comparative 


analysis of the newest aminoglycoside, 
film Sept. 1977. 


É “only one enzyme found 
in gram-negative bacteria 
affected amikacin potency, 
whereas six enzymes 
E 


affected gentamicin and 

sisomicin; five, kanamy- 

cin and tobramycin and 
four, netilmicin.” 


Price K, et al: Amikacin activity, Am J Med 
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against ema d $ 
hospital pathogen: | 


Against 409 bacterial isolates, Amikin® 
(amikacin sulfate) activity was compared 
to leading injectable antibiotics. None of 

these agents inhibited as high a percentage 
of strains as did Amikin. 


Susceptibility determined by the agar dilution test 
method, data on file, Bristol Laboratories. Caution. in 
vitro data cannot be directly correlated to clinical 
effectiveness. 


Least inactivated 
in combination 


When carbenicillin or ticarcillin is 
combined in vitro with ordinary 
aminoglycosides, a significant reduction in 
aminoglycoside activity may occur in 
patients with renal impairment. Virtually 
uneffected in the presence of ticarcillin, 
Amikin is also minimally compromised by 
carbenicillin...while other aminoglycosides 
may lose up to 50% of their activity! 


Adapted from Holt HA, Broughall JM, McCarthy M, et 
al: Interactions between aminoglycoside antibiotics 
and carbenicillin or ticarcillin, Infection 

4(2):107-109, 1976. 

Caution, in vitro data cannot be directly 

correlated to clinical effectiveness. 
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AMIKACIN "OXiC LEVEL | L2 K 
therapeutic index 


Amikin’s Toxic-to-Therapeutic Index 

(ratio of toxic serum level to Mean MIC) 

is three times greater than the next leading 
aminoglycoside! 


Because individual patient serum levels may 
vary from statistical averages, Amikin’s broader 
margins reduce the risk of subtherapeutic 

or toxic dosage. 






Amikacin Conc (mcg/ml) 


Amikacin500 mg IM 
| (7.5 mg/Kg)" 


Gentamicin Conc (mcg/ml) 


(in volanteers) 
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GENTAMICIN TOXIC LEVEL 


10 
Gentamicin 1 mg/Kg IMt 


AMIKACIN | 


MEAN MIC GENTAMICIN 
~ MEAN MIC* ; 
PE hi / — ——] * Data on file, Bristol Laboratories 
0 0 l  —— ——À tConcentration curves adapted from: Winter RE. 
hows 1.23 3 4 0.5 P. 6 hous 1 2 3 4 5 6 7 8 Litwack KD. Hewitt WL: J infect Dis 124 (suppl): 


AMPKACIN GENTAMICIN 590-595, December 1971 


COMPARISON OF OTO- AND NEPHROTOXICITY 
AS DETECTED BY AUDIOMETRIC & 
RENAL FUNCTION MONITORING 


Well tolerated 


As with other aminoglycosides, 
adverse auditory and renal reac- 
tions may occur at higher doses, 
reversible in some instances. But, 
in a study comparing the oto- and 
nephrotoxicity of amikacin and 
gentamicin among 53 monitored 
patients, Amikin demonstrated a 
significantly reduced side effects 
risk. (Other published studies : 
have shown little or no differences 4 
in toxicity). 





Special Note: In Amikin clinical trials, hearing 
loss was rarely clinical and usually an audiogram 5 
was needed to poy ae such a loss. Adverse 3 
renal reactions due to Amikin usually consisted i 
of elevations of serum creatinine and/or BUN, 

which were usually reversible. 


| 

| 

| 

Adapted from Lerner SA, Seligsohn R, i 
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4 e] 
à iV 
SULFATE 


yrtant hospital antibiotic. 


ormation following. 








PIM 











BRIEF SUMMARY OF 

PRESCRIBING INFORMATION 
AMIKIN? (amikacin sulfate) 

For complete information, consult Official 
Package Circular. 
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Warnings: 
Patients treated with aminoglycosides 
should be under close clinical observation 
because of the potential ototoxicity and 
nephrotoxicity associated with their use. 

Ototoxicity, both auditory and vestib- 
ular, can occur in patients treated at 
higher doses or for periods longer than 
those recommended. The risk of amikacin- 
induced ototoxicity is greater in patients 
with renal damage. High frequency deaf- 
ness usually occurs first and can be 
detected only by audiometric testing. 

The ototoxicity potential of amikacin in 
infants is not known. Until more safety 
reports become available, amikacin 
should be used in infants only in those 
specific circumstances when suscepti- 
bility testing indicates that other amino- 
glycosides cannot be used or are 
| otherwise contraindicated, and when the 
infant can be observed closely for 
evidence of toxicity. 

Aminoglycosides are potentially nephro- 
toxic. Renal and eighth-nerve function 
should be closely monitored in patients 
with known or suspected renal impairment 
and also in those whose renal function is 
initially normal but who develop signs of 
renal dysfunction during therapy. 
Evidence of impairment in renai, vestib- 
ular or auditory function requires discon- 
tinuation of the drug or dosage adjustment. 

Serum concentrations should be 
monitored when feasible, and prolonged 
concentrations above 35 mcg./ml. should 
be avoided. Urine should be examined 
for increased excretion of protein, cells 
and casts. 

Concurrent and/or sequential use of 
topically or systemically neurotoxic or 
















































AMIKI 
E. AMIKACIN S 
. Probably today's most important hospital antibiotic. 





(including neonatal sepsis); in serious infec- 


tions of the respiratory tract, bones and joints, 


central nervous system (including meningitis) 
and skin and soft-tissue; intra-abdominal 
infections (including peritonitis); and in 
burns and post-operative infections (includ- 
ing post-vascular surgery). Clinical studies 
have shown Amikin (amikacin sulfate) also to 
be effective in serious complicated and re- 
current urinary tract infections due to these 
organisms. Aminoglycosides, including 
Amikin injectable, are not indicated in un- 
complicated initial episodes of urinary tract 
infections unless the causative organisms 
are not susceptible to antibiotics having less 
potential toxicity. 

Bacteriologic studies should be performed 
to identify causative organisms and their 
susceptibilities to amikacin. Amikin may be 
considered as initial therapy in suspected 
Gram-negative infections and therapy may 
be instituted before obtaining the results of 
susceptibility testing. Clinical trials demon- 
strated that Amikin was effective in infections 
caused by gentamicin and/or tobramycin 
resistant strains of Gram-negative organisms, 
particularly Proteus rettgeri, Providencia 
stuartii, Serratia marcescens and Pseudo- 
monas aeruginosa. The decision to continue 
therapy with the drug should be based on 
results of the susceptibility tests, the severity 
of the infection, the response of the patient 
and the important additional considerations 
contained in the "Warning" box above. 

Amikin has also been shown to be effective 
in staphylococcal infections and may be 
considered as initial therapy under certain 
conditions in the treatment of known or 
suspected staphylococcal disease such as. 
severe infections where the causative organ- 
ism may be either a Gram-negative bacterium 
or a staphylococcus, infections due to 
susceptible strains of staphylococci in 
patients allergic to other antibiotics, and in 
mixed staphylococcal/Gram-negative 
infections. 

Amikacin may be indicated in the treatment 
of neonatal sepsis when susceptibility testing 
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of other ototoxic or nephrotoxic agents should 
be avoided either systemically or topically 
because of the potential for additive effects. 
Such agents include antibacterial drugs such 


| as kanamycin, gentamicin, tobramycin, 
| neomycin, streptomycin, cephaloridine, 


paromomycin, viomycin, polymycin B, colistin 
and vancomycin as well as certain diuretic 
agents such as ethacrynic acid or furosemide. 


Adverse Reactions: 
Ototoxicity —See "Warning" box. 
Nephrotoxicity —Albuminuria, presence of 


| red and white cells, casts, azotemia and 


oliguria have been reported. 

Other— Skin rash, drug fever, headache, 
paresthesia, tremor, nausea and vomiting, 
eosinophilia, arthralgia, anemia, hypotension. 


Dosage and Administration: 

The usual I.M. or I.V. dose with normal renal 
function is 15 mg./Kg /day divided into 2 or 
3 equal doses administered at equally- 
divided intervals. For the heavier individual 
(greater than 100 Kg.), the total daily dose 
should not exceed 1.5 Gms. per day. 

When amikacin is indicated in newborns 
(see box Warning’), it is recommended that 
a loading dose of 10 mg./Kg. be admin- 
istered initially to be followed with 7.5 mg./ 
Kg. every 12 hours. 

The usual duration of treatment is 7 to 10 
days. The total daily dose by all routes of 
administration should not exceed 15 mg./ 
Kg./day for the average-weight person. In the 
unusual circumstances where treatment be- 
yond 10 days is considered, the use of Amikin 
should be reevaluatec and, if continued, 
renal and auditory functions should be 
monitored daily. 

For patients with impaired renal function, 
whenever possible, serum amikacin concen- 
trations should be monitored by appropriate 
assay procedures. Doses may be adjusted in 
patients with impaired renal function either 
by administering normal doses at prolonged 
intervals or by administering reduced doses 


: i ibioti : indicates that other aminoglycosides cannot \ ) 

E og CO ra animales sea oid. be used. In certain severe infections such as | ata fixed interval. - ; 

Y rently with potent diuretics. neonatal sepsis, concomitant therapy with a The solution for intravenous use is pre- 
e Usage in Pregnancy: Amikin should be penicillin-type drug may be indicated be- pared by adding the contents of a 500 mg. 
Er used in pregnant women only when cause of the possibility of infections due to vial to 200 ml. of sterile diluent such as 

clearly needed Gram-positive organisms such as strepto- Normal Saline or 5% Dextrose in Water or 

D" + cocci or pneumococci. any other compatible solution. 

A The solution is administered over a 30- to 

E 60-minute period. 

E indicauoni: Contraindications: ; val 
“| LI 

3 Serious infections due to susceptible strains A history of hypersensitivity to amikacin. Supplied: 

E of Gram-negative bacteria including pseu- Rubber-capped vials as a ready-to-use 
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domonas sp., E. coli, indole-positive and 
indole-negative proteus sp., providencia Sp., 
klebsiella-enterobacter-serratia sp., and 
acinetobacter sp. Culture and sensitivity 
studies should be performed. 

Clinical studies have shown Amikin to be 
effective in bacteremia and septicemia 


Warnings: 
See "Warning" box above. 


Precautions: _ , 
Amikin is potentially nephrotoxic, ototoxic, 
and neurotoxic. The concurrent or serial use 


sterile aqueous solution: 100-mg., 500-mg., 
and 1.0-Gm. vials. 
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A Comparison of Treadmill Exercise With Two Other Methods of Induced Hyperemia 


J. Dennis Baker, MD 


e Postocclusi»n reactive hyperemia and isolated leg exercise 
were evaluated as techniques for functional evaluation of lower 
extremity arteria: insufficiency by comparing them with treadmill 
exercise. Sixty patients with claudication and six normal 
subjects were evaluated. Changes in Doppler ankle pressures 
were measured after each form of stress. With substantial 
occlusive disease, there is a drop in pressure with gradual 
recovery. Postacclusion reactive hyperemia and isolated leg 
exercise are abrormal if the pressure does not return to resting 
levels within twe minutes. There was good correlation between 
the three methods. Postocclusion reactive hyperemia avoids the 
problems of pabent cooperation inherent in the other two meth- 
ods. Postocclusion reactive hyperemia should probably replace 
treadmill exerce as the first method of stress testing lower 
extremities. 

(Arch Surg 173:1171-1173, 1978) 


he measurement of Doppler ankle pressures (DAP) has 

become an important part of the vascular examina- 
tion. Pressures in the resting extremity are substantially 
lowered in pacients with advanced arterial insufficiency, 
but with mocerate disease the results may be nearly 
normal. 

Several clinical tests have been proposed to identify 
patients with moderate arterial insufficiency. Winsor et al! 
demonstrated a drop in distal pressures measured after 
exercise in excremities with substantial occlusive disease. 
Sumner and S*randness? and Yao” documented the changes 
in ankle pressures after treadmill exercise (TE) using the 
Doppler veloc ty detector. This form of stress testing has 
provided a mcre accurate evaluation of early disease than 
the simple measurement of resting DAP. Treadmill exer- 
cise has certam disadvantages, however. The test requires 
a motorized treadmill, equipment for cardiac monitoring, 
and cannot b» performed in the office or at the bedside. 
Furthermore, the amount of exercise is limited by the 
tolerance of zhe more involved leg, so that an optimal 
assessment o: the better leg is not obtained. These prob- 
lems have lec to the use of other methods of stressing. 
Carter‘ found isolated leg exercise (ILE) to be useful in the 
assessment o: mild or questionable arterial disease. John- 
son? describec the use of postoeclusion reactive hyperemia 
(PORH) using arterial occlusion with a pneumatie cuff on 
the thigh. | 

The presen. study compared the changes in DAP follow- 





Accepted for pr blication March 30, 1978. 

From the Department of Surgery, UCLA School of Medicine, Los 
Angeles, and the Veterans Administration Hospital, Sepulveda, Calif. 

Read before th- Southern California Chapter of the American College of 
Surgeons, Santa 3arbara, Calif, Jan 20-22, 1978. 

Reprint requess to Department of Surgery, UCLA School of Medicine, 
Los Angeles, CA 30024 (Dr Baker). 


Arch Surg—Vo 113, Oct 1978 


ing each of the methods of increasing flow to the legs: TE, 
ILE, and PORH. The latter two techniques were carried 


out in such a way as to permit them to be duplicated easily 


in the office or the bedside setting. 
SUBJECTS AND METHODS 


The effects of the three methods of stressing were studied in 60 
patients. There were 59 men and one woman between the ages of 
45 and 78 years (mean, 56.7 years). All were referred to the 
Vascular Surgery Clinic, Sepulveda, Calif, for evaluation of claudi- 
cation. Only people with angina or a history of myocardial 
infarction in the last two years were excluded. By history, walking 
tolerance ranged from 22.5 to 450 m; 47%, less than 90 m; 40%, 90 to 
180 m; and 13%, 180 to 450 m. None of the patients had rest pain or 
gangrene. Six normal subjects were also studied. 

Arm and ankle systolic pressures were measured using à 
Doppler ultrasound velocity detector. Patients were examined in 
the supine position after resting for 15 minutes. Brachial pres- 
sures were determined for each arm, and in the case of a 
difference the higher value was used. The sphygmomanometer 
was placed just proximal to the malleoli and measurements were 
made for the dorsalis pedis, the posterior tibial, and the peroneal 
(perforating branch) arteries. The highest of the three values was 
used as the resting pressure and that vessel was used for 
subsequent study. A mark was made over the position of optimal 
probe placement to facilitate finding when the flow was 
decreased. To permit comparison of different patients, results 
were expressed in terms of ankle index (AI), the ratio of ankle 
pressure to brachial pressures. 

To study the effects of PORH, wide pneumatic cuffs were 
placed around each upper thigh and inflated for seven minutes at 
100 mm Hg above the systolic pressure (to a maximum of 300 mm 
Hg). After deflating the cuffs, DAPs were measured every 30 
seconds for the first four minutes and then every 60 seconds for 
the next six minutes or until there was return to resting values. 
After full recovery, there was a ten-minute rest period before 
starting the next stress test. 

Isolated leg exercise was performed by active flexion and 
extension of the ankles while lying in a supine position. The 
patient was instructed to move both feet through the maximum 
range of motion. No method was used to provide a load or 
resistance against which to exercise. A rate of 40 to 45 cycles per 
minute was maintained. The subject was asked to report the 
appearance of symptoms in each leg. The exercise was continued 
until the patient could no longer continue the movement of the 
more symptomatie leg or for five minutes. Doppler ankle pressures 
were measured at the same intervals previously described. 

Treadmill exercise was performed at 2 mph with a 12% incline. 
The patient was instructed to walk as long as absolutely possible, 
up to five minutes. Immediately after stopping, he returned to the 
examination table and DAPs were measured. The same intervals 
were used for the measurements. Patients with a history of 
arrhythmias or of a myocardial infarction had ECG monitoring 
during the treadmill test. 
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REST MINUTES AFTER STRESS 


Fig 1.—Changes in ankle index after each method of stress (TE 
indicates treadmill exercise; PORH, postocclusion reactive hyper- 
emia; and ILE, isolated leg exercise). 
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TIME-LEG EXERCISE 


Fig 3.—Relation of time of isolated leg exercise to time walked on 
treadmill (*test ended at five minutes). 


RESULTS 


The study shows that PORH, ILE, and TE all provide 
comparable identification of substantial arterial disease. 
The test results of patients with claudication and of normal 
subjects are given in Fig 1. 

The results of the three methods of stress testing are 
given in Fig 1. In the treadmill test, patients with claudi- 
cation walked an average of 2.4 minutes; only 19% were 
able to tolerate a full five minutes. Many patients 
complained of considerable discomfort early during the 
exercise but with encouragement continued walking for an 
additional period. There was poor correlation between the 
exercise limits elicited by history and the actual distance 
walked on the treadmill (Fig 2). After exercise, there was a 
noticeable drop in DAP, resulting in an average change in 
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EXERCISE TOLERANCE BY HISTORY 


Fig 2.—Relation of maximum distance walked for treadmill test to 
exercise tolerance described by history (*test ended at five 
minutes). 


AI of 0.27 (39.7 mm Hg). Recovery was gradual and only 
30% of the limbs had returned to resting pressures in ten 
minutes. Normal subjects had no change in AI at the end of 
five minutes of the moderate exercise provided by the 
test. 

Postocclusion reactive hyperemia produced the same 
maximum drop in AI as TE (0.27). Recovery was rapid 
initially (19% at one minute and 67% at two minutes) but 
beyond this point it was more gradual. By the end of eight 
minutes, all but four legs had returned to baseline values. 
Postocclusion reactive hyperemia in normal subjects 
produced a 0.17 drop in AI with return to normal in 1.5 
minutes. 

Isolated leg exercise was carried out for an average of 2.3 
minutes with only 11% of the patients able to complete the 
five-minute test period. Figure 3 shows the relation of 
treadmill tolerance to leg exercise tolerance. As was the 
case with TE, it was necessary to encourage the patient to 
maximum performance. The drop in AI was 0.15, which 
was only 56% of that seen in the other two tests. Even 
though there was less of a pressure decrease with ILE than 
with PORH, the recovery was more gradual. Only 80% of 
subjects had returned to resting values by eight minutes 
and of the balance 12% required more than ten minutes. 
Isolated leg exercise produced no change in DAP in normal 
subjects. 

Statistical studies were made on the values at maximal 
AI depression and the values at two minutes. Correlation 
coefficients for TE and PORH were .88 for maximal values 
and .83 for two minute values. For ILE and TE the 
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coefficients were .87 for maximum values and .88 for two 


minute values. Combining the results of the PORH and — 


ILE tests did not improve the correlation with TE. A 
review of the individual pressure curves showed that the 
more severe the occlusive disease the greater the drop in 
AI and the more the gradual reeovery. 

No complications resulted from any of the studies. 
Problems were encountered with each of the stress tests. 
The pneumatic cuff compression required for PORH 
caused some degree of discomfort in most patients. About 
a quarter of the group complained of severe pain but said 
that it was possible to endure it for the seven minutes. 
With ILE, the tendency was to slow down as claudication 
set in, and it was necessary to keep up the rate of flexion 
and extension sc that maximum stress would be obtained. 
After TE, many of the patients were quite slow in getting 
on the examination table beeause of the leg pain, and it 
was not possible to obtain 30-s»cond measurements in a 
third of the stucies. 


COMMENT 


Postoeclusion reactive hyperemia provides an accurate 
functional evaluation and overcomes problems associated 
with TE and with ILE. In patients with considerable 
arterial insufficiency, the AI remains depressed at two 
minutes, and the more severe the occlusive disease, the 
greater the delay in recovery. Treadmill exercise provides 
more pronounced changes (measured by pressure drop and 
recovery period) than the other two tests. However, it is 
not a standardized method in that it has a subjective end 
point, ie, the time when the patient believes he can walk no 
longer. The actual duration of TZ is not a good measure of 
overall function since it can be altered by the degree of 
patient cooperation and the encouragement given during 
the test. On the other hand, PORH provides a standard 
test. Other problems with the use of TE are as follows: 
additional equipment is required; it cannot be used in 
patients with noticeable cardiac or pulmonary disability; it 
cannot be used with most amputees; and it cannot provide 
satisfactory evaluation of the better leg. This last point 
may be of importance when trying to decide whether a 
bilateral operation is required or whether the patient is a 
suitable candidate for a femora -femoral crossover graft. 

Isolated leg exercise avoids most of the problems asso- 
ciated with TE, but retains the difficulty of patient 
cooperation. Isolated.leg exercise produces less change in 
AI than either of the other two techniques and may be less 
aecurate in identifying minimal disease. This study does 
not have a large enough number of patients with minimal 
disease to permit separate analysis. This is an important 
question for further work because it is in this group that 
functional evaluation is most important. 

The results of each of the three methods of stressing are 
comparable to data presented by other investigators. 
Treadmill exerdse tolerances and recovery curves are 
similar to those described by Sumner and Strandness? and 
Yao.’ Using PCRH, Johnson’ found that patients with 
oeclusive disease had an AI that was below 0.60 at 30 
seconds and remained less than 70% of resting AI at 60 
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seconds. Most of the legs returned to resting pressures 


within five minutes. Carter' found that ILE produced a 
decrease of more than 16 mm Hg in patients described as 
having mild arterial disease. The present study showed an 
average drop of 25 mm Hg. 

The PORH test was performed using seven minutes of 
compression at a cuff pressure of 100 mm Hg above 
systemie value (to a maximum of 300 mg Hg). This 
combination was chosen because our radiologists found 
that it produced a maximum hyperemic response for lower 
extremity arteriography. Other groups studying the flow 
changes after cuff occlusion have used lesser combinations. 
Johnson? inflated the cuffs for five minutes at 50 mm Hg 
above systemic value. Fronek et al* used four minutes at 
"suprasystolie" pressures. Lorentsen et al’ chose an arbi- 
trary pressure of 250 mm Hg applied for five minutes. One 
goal of this study was to achieve the greatest possible 
inerease in flow with PORH to create maximal changes in 
DAP. It is possible that similar increases in flow could be 
obtained at lower levels or shorter periods of cuff compres- 
sion. Future investigation will address this question, for a 
decrease in either duration or pressure will decrease the 
discomfort produced by the test. 

The results of this study have led to the formulation of a 
simple stress test that can be used easily in the office or at 
the bedside. After obtaining baseline DAP a thigh cuff is 
inflated to 100 mm Hg above brachial systolic pressure for 
seven minutes. After reestablishing flow, DAPs are 
measured at 0.5, 1.0, 1.5, 2, 3, and 4 minutes. Failure of the 
DAP to return to baseline level by two minutes is abnormal 


and indicates a substantial occlusive lesion. The more 


prolonged the recovery the more advanced the disease. 
Depressed pressures at three minutes indicate moderate 
obstruction, whereas changes persisting at four minutes 
are found with severe disease. 

Postocclusion reactive hyperemia provides a standard- 
ized stress test and is recommended for routine functional 
evaluation of arterial insufficiency. The method can be 
used without expensive equipment and avoids problems 
associated with TE. 


Statistical assistance provided by Edward Gocka, PhD. Computing assist- 
ance was obtained from the Health Sciences Computing Facility, University 
of California at Los Angeles, supported by special research resources grant 
RR-3 from the National Institutes of Health. 
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and Prosthetic Inferior Vena Cava Grafts 
With Distal Limb Fistula 


Samuel E. Wilson, MD; Abdel Jabour, MD; Richard T. Stone, MD; Thomas M. Stanley, MD 


€ A 5-cm segment of the infrarenal inferior vena cava (IVC) in 
27 dogs was excised and replaced with a prosthesis of bovine 
heterograft, venous allograft, or polytetrafluoroethylene (e- 
PTFE). On completion of the IVC graft, a side-to-side femoral 
arteriovenous fistula was constructed in the thigh. At six weeks, 
an IVC venogram was obtained to assess patency and the 
femoral arteriovenous fistula closed. After three months, the 
dogs were reexplored, the grafts were removed, and patency was 
determined. Patency of the venous allograft and bovine hetero- 
grafts were maintained with the arteriovenous fistula in only two 
dogs and further deteriorated after closure of the fistula so that 
only one dog in each group had a patent IVC graft at the end of 
three months. Eight of the 13 e-PTFE prostheses were patent at 
six weeks and remained patent for three months after fistula 
closure. Light and electron microscopy of the patent e-PTFE 
specimens excised at three months showed regenerative endo- 
thelium. Expanded e-PTFE was the most suitable prostheses for 
replacement of the IVC, resulting in 6196 patency three months 
after closure of a distal arteriovenous femoral fistula. 

(Arch Surg 113:1174-1179, 1978) 


I? contrast to over 20 years of clinical success with 
arterial grafts, venous grafts have not progressed 
beyond the experimental stage. The incidence of venous 


Accepted for publication May 4, 1978. 

From the Surgical Service (Drs Wilson, Jabour, and Stone) and the 
Electron Microscopy Program (Dr Stanley), Veterans Administration 
Wadsworth Hospital Center, and the Departments of Surgery (Dr Wilson) 
and Pathology (Dr Stanley), UCLA School of Medicine, Los Angeles. 

Read before the annual meeting of the Southern California Chapter, 
American College of Surgeons, Santa Barbara, Calif, Jan 20, 1978. 

Reprint requests to Surgical Service (691/112K), Veterans Administra- 
tion Wadsworth Hospital Center, Los Angeles, CA 90073 (Dr Wilson). 


1174 Arch Surg—Vol 113, Oct 1978 


occlusive disease is at least as large as that of arterial 
peripheral vascular disease emphasizing the feasibility of 
surgical management if a prosthesis were available. Clini- 
cal implementation of venous grafts has been limited not 
only by lack of a suitable prosthetic vein, but also by the 
low velocity of blood flow in the venous system that results 
in a high rate of graft thrombosis. In this study, we 
evaluated the behavior of different types of graft material 
when used for replacement of a segment of the infrarenal 
inferior vena cava. A temporary distal arteriovenous fistu- 
la was constructed to increase initial flow in the vena cava 
and allow endothelialization of the graft before venous 
flow was returned to normal by fistula closure. 


MATERIALS AND METHODS 


Twenty-seven mongrel dogs weighing 20 to 25 kg were anesthe- 
tized with thiopental sodium (Pentothal Sodium, 30 mg/kg body 
weight), intubated, and ventilated with a respirator. Through a 
midline laparotomy, the inferior vena cava was isolated from the 
renal veins to the iliac bifurcation. Heparin sodium, 5,000 units, 
was given intravenously. Vascular clamps were applied below the 
renal veins and above the bifurcation, and a 5-em segment of the 
inferior vena cava excised, leaving an adequate cuff for later 
anastomosis. A similar length of one of four different graft 
materials, 1.4 to 1.8 cm in diameter, was selected for interposition 
in the cava. The graft material used for implantation was rotated 
to nullify technical bias. The proximal and distal anastomoses 
were completed with continuous 5-0 polypropylene suture (Fig 1). 
Discrepancy between the lumen of the inferior vena cava and the 
bovine heterograft was corrected by dividing two bovine segments 
longitudinally and suturing their lateral margins together to form 
a composite graft. 
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Fig 1.—Diagram of experimental mcdel showing infrarenal posi- 
tion of vein graft and femoral arteriovenous fistula. 


The left commor femoral artery and vein were exposed through 
a longitudinal incsion in the upper thigh, and a side-to-side 
arteriovenous anastomosis 1 em in length constructed between the 
artery and the vein. This fistula could be closed later without 
entering the abdominal eavity. Blood flow in the inferior vena 
cava was measured after fistula formation, using an electromag- 
netic flow meter (mean flow, 235 + 75 ml/min). No further 
anticoagulation was given after the procedure, but the original 
heparin dose was rot neutralized. 

The dogs were divided into three groups: seven dogs with bovine 
heterografts, seven dogs with venous allografts, and 13 dogs with 
expanded polytetrafluoroethylene (e-PTFE) grafts. Six of the 
e-PTFE grafts were GoreTex and seven were Impra. In the initial 
phase, four dogs, which died because of infection and wound 
dehiscence, were excluded from the study. 

Six weeks after the inferior vena cava graft interposition, a 
venogram was performed to evaluate the patency of the graft. If 
the graft was open, the fistula was closed surgically and the 
animal was killed between ten and 12 weeks later. If the graft was 
clotted, the animal was killed immediately. Each graft was 
examined grossly and specimens were obtained for light and 
electron microscopy. 

The specimens for light microscopy were fixed in 10% formalde- 
hyde solution, embedded in paraffin, and stained with hematoxy- 
lin-eosin. Tissues for electron microscopy were fixed in cold 1% 
glutaraldehyde buffered in 01M sodium cacodylate for 24 hours or 
longer. After postfixation in 1% aqueous osmium tetroxide, the 
tissues were dehydrated in graded ethanol and flat embedded in 
epoxy resin (Epon 312) in routine manner. Toluidine blue stained 1 
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u-sections of each block were studied under oil immersion and the 
most well-oriented blocks were further trimmed for ultrathin 
sections. The final thin sections were doubly stained with uranyl 
acetate and lead citrate, and examined in the electron microscope. 
Attention was concentrated mainly on the intima, in particular, on 
the endothelial lining and its immediate supporting tissues. 


RESULTS 


The inferior vena cava venograms clearly demonstrated 
either patent grafts or various degrees of collateralization 
surrounding the thrombosed cava (Fig 2). Six weeks after 
placement, two of the seven bovine grafts and two of the 
seven venous allografts were patent. With fistula closure, 
further thrombosis occurred and only one graft in each of 
these two groups remained patent at three months. Eight 
of the 13 e-PTFE grafts were patent after six weeks, and 
all remained open at three months after fistula closure 
(Table 1). . 

Gross observation of the clotted hemologous venous 
grafts showed collapse of the graft with narrowing and 
intraluminal clots firmly adherent to the graft wall. A 
noticeable reactive fibrosis surrounded these grafts. The 
bovine grafts, although thrombosed, maintained their 
external diameter with less perivascular inflammatory 
reaction. The intraluminal wall of the patent e-PTFE 
grafts was covered by a thin glistening neointima through 
which the anastomotic suture lines were clearly visible (Fig 
3). Recanalization of the thrombosed grafts did not occur, 
although this observation is of limited value since recanal- 
ization may take as long as a year. At autopsy, one dog 
with a bovine graft showed gross evidence of bilateral 
pulmonary emboli with moderate effusions in both pleural 
spaces. 

Light and electron microscopic studies were performed 
on the neointimal lining of the patent e-PTFE grafts 
excised three months after implantation. Figure 4 shows 
the vascular lumen (L) of the e-PTFE graft lined by a 
reactive or regenerative endothelial cell with an elongated, 
cigar-shaped nucleus (N). Beneath the delicate, floccular 
basement membrane of the endothelium, a longitudinally 
oriented intimal smooth muscle cell (M) is seen. Abundant 
new collagen fibrils, seen unstained and in cross-section, 
also support the vessel lining. In Fig 5, the vascular lumen 
(L) contains a red blood corpuscle (R) and is lined by 
endothelium. The endothelial cell nucleus (N) is surrounded 
by cytoplasm in which ribosomes and rough endoplasmic 
reticulum are abundant and from which numerous cyto- 
plasmie processes extend. These features further suggest a 
reactive or regenerative endothelial lining. 


COMMENT 


Venous grafting began in 1903, when Exner’ trans- 
planted autogenous segments of the jugular into the 
opposite neck in two dogs. He attributed the subsequent 
thrombosis to a disturbance in the intramural cireulation of 
the transplanted vessels. Later investigators obtained 
better results in replacing large veins with autologous vein 
or artery.^^ For example, Moore and Riberi* replaced the 
superior vena cava with segments of fresh aortic auto- 
grafts, all of which remained patent up to one year. 
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Fig 2.—Venograms three weeks after graft implantation show patent polytetrafluoroethylene graft (left); stenosis of 
venous allograft (center); and occlusion of bovine heterograft with collateral formation (right). 


Table 1.—Patency of Infrarenal Inferior Vena Cava Grafts With Temporary Femoral Arteriovenous Fistula* 






No. of 
Type of Graft Dogs 





No. of Grafts Patent at 
Fistula Closure at 6 wk 


No. of Grafts Patent at 3 mo 
After Fistula Closure 


Polytetrafluoroethylene (GoreTex) graft 6 4 4 


*P value comparing allograft or heterograft to polytetrafluoroethylene is <.01. 


However, an autogenous graft is of limited clinical use 
because it is not available in sufficient lengths or in wide 
enough diameter. 

In 1954, synthetic grafts of Orlon were implanted by 
Sauvage and Wesolowski' in the thoracic inferior vena 
cava. One year later, Deterling and Bhonslay* reported on 
replacement of the superior vena cava with nylon tubes. 
Both experiments resulted in stenosis and thrombosis of 
the grafts. Woven and knitted Dacron grafts, though no 
more successful than other prostheses in the inferior vena 
cava position, were found to be satisfactory in the superior 
vena cava. When Dacron grafts were treated with toluene 
diisocyanate to become more rigid and interposed in the 
superior vena cava, they had a higher rate of patency, 88% 
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as compared with 64%, for the untreated, less rigid woven 
grafts.’ These improved results were probably due to the 
semirigidity of the graft that prevented constriction and 
occlusion by the surrounding chronic inflammatory reac- 
tion. 

It gradually became apparent to surgical investigators 
that venous grafts, in contrast to arterial grafts, must 
fulfill special requirements to remain patent. The graft 
should be semirigid to avoid collapsing in the low pressure, 
low flow, venous system, and also to prevent constriction 
from surrounding fibroblastic reaction. 

The low-flow state in the caval system promotes throm- 
bosis when foreign material is used.'^ Kunlin et al" first 
suggested an arteriovenous fistula to increase the blood 
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Fig 3.—Gross specimens excised three months after closure of 
arteriovenous fistula illustrate patent polytetrafluoroethylene 
graft with thir layer of smooth neointima (top); narrowing of 
venous autogeft (center); and thrombosed bovine heterograft 


(bottom). 


Fig 4.—Electron micrograph (inset: light micrograph, toluidine 
blue, original magnification x 970) of intima of polytetrafluoroeth- 
ylene graft showing adherent erythrocytes, endothelial lining, 
myointimal cells, and collagen: L indicates lumen; N, cigar- 
shaped nucleus; and M, longitudinally oriented intimal smooth 
muscle cell (origmal magnification x 9,700). 
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Fig 5.—Electron micrograph (inset: light micrograph, toluidine blue, original magnification 


X 970) of polytetrafluoroethylene prostheses showing endothelial lining, intimal smooth 
muscle cells, and few granulocytes: L indicates vascular lumen; R, red blood corpuscle: and 
N, endothelial cell nucleus (original magnification x 20,000). 


flow and pressure in the interposed vein graft preventing 
thrombosis. Steinman et al"? in 1966, achieved a remarkable 
86% patency rate using Teflon and Dacron grafts in vena 
cava bypass grafts with a temporary femoral arteriove- 
nous fistula. Other reports confirmed the effectiveness of a 
distal arteriovenous fistula in maintaining a high rate of 
patency." Hobson and Wright" achieved 100% patency 
rate in six venous autografts three weeks after implanta- 
tion when a peripheral side-to-side arteriovenous fistula 
was constructed. More importantly, they demonstrated the 
peripheral fistula increased femoral arterial and inferior 
vena cava flow without producing deleterious side effects 
in the limb. 

In 1972, Soyer et al^ replaced segments of the portal vein 
and the inferior vena cava both below and above the renal 
veins with the new prosthetic material, e-PTFE. Although 
the long-term patency rate of the grafts in the first and 
third group were very good (93% and 100%), the results 
were again poor for the inferior vena cava below the renal 
veins (33%). Better results were recorded by Fujiwara et 
al'* who found six of ten expanded Teflon grafts placed in 
the infrarenal vena cava to be patent, although five of the 
dogs died within three months. 

We have compared the short-term patency rate of two 
materials that are readily available for the vascular 
surgeon, the bovine heterograft and the e-PTFE graft, 
with homologous vein grafts in the infrarenal inferior vena 
cava of the dog using a distal arteriovenous fistula. The 
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Table 2.—Possible Indications for Venous Prosthetic 
Grafts 









Encroachment of major veins by malignant tumor: 
Retroperitoneal tumor invading inferior vena cava (eg, Wilms 
tumors, liposarcomas, etc) 
Carcinoma of pancreas invading portal or superior mesenteric 
veins 
Retroperitoneal lymph node dissections for testicular tumors 
Superior vena cava syndrome 
Trauma to major veins 
lleofemoral thrombosis 
H-grafts for portocaval shunts in portal hypertension 











e-PTFE grafts were 62% patent at six weeks, with no 
further deterioration occurring after fistula closure. Nei- 
ther the venous allograft or bovine heterograft demon- 
strated substantial usefulness as a venous substitute. 
Construction of a distal arteriovenous fistula clearly 
improves patency rates for e-PTFE grafts in the infraren- 
al segment of the inferior vena cava. Previous investiga- 
tors who did not employ a distal fistula rate, realized only 
half this patency (33%) for inferior vena cava grafts.’ 
The contribution of a smooth neointima or pseudointima 
in preventing thrombosis on the intraluminal surface of a 
vascular prosthesis is well recognized. Whereas synthetic 
textile grafts such as Dacron form a pseudointima consist- 
ing of compressed fibrin approximately 0.5 mm thick, the 
e-PTFE prosthesis developes a thin cellular intima 
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between 5 and $5 u in diameter." Although our studies 
demonstrated a reactive or regenerative endothelium after 
three months in the patent e-PTFE grafts, others have 
noted presence of a neointima in arterial grafts as early as 
three weeks after implantation." Thus, it would seem 
necessary to maintain the distal arteriovenous fistula for 
_at léast three weeks to allow neointimal coverage of the 
luminal surface ef the graft and to retard thrombosis. 
Even though the encouraging experimental results are 
reported in the | terature, when e-PTFE is used in replac- 
ing large veins only a few clinical cases have been 
documented. Norton and Eiseman'’ replaced segments of 
the portal vein im three patients where pancreatic carcino- 
ma surrounding the vein, and obtained patent grafts, two, 
eight, and 17 months after the operation. DeWeese and 
Niguidula'* diseassed clinical situations in which venous 
replacements have been advocated or used. Table 2 outlines 
potential future indications for venous grafts in relatively 
high-flow areas, such as portocaval "H" shunts or where a 
temporary dista: arteriovenous fistula can be constructed. 
Expanded PTFE grafts are the most suitable prostheses 
currently availaole for interposition in the venous system, 
however, the short-term patency rate of 62% obtained in 
these studies dces not support a clinical recommendation. 
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Invited Editorial Comment 


Clinical experience has demonstrated that the need for bypass- 
ing or replacing a venous segment is infrequent if one excludes the 
special problem of the incompetent leg veins in patients suffering 
from postphlebitie syndrome. Contrary to experience with most 
other tissues and organs, the functional success of implanted 
autologous vein, either unmodified or as a panel graft, falls below 
an acceptable level, both in animals and in patients. Even less 
satisfactory have been the results of trials of biologic tissues, 
including venous allografts and of most synthetic materials. 
Efforts to improve the functional suecess by anticoagulation or 
maneuvers to prevent collapse have been disappointing. 

The modification of the flow state by introduction of a proximal 
arteriovenous fistula represents the one successful means of 
extending the degree and duration of patency in venous substi- 
tutes. Of the recent synthetic materials, expanded porous PTFE 
has attracted interest because of a reported 60% to 80% patency 
when used as tube substitutes in the venous system. The authors 
have performed experiments in dogs using the arteriovenous 
fistula for six weeks after implantation of bovine heterograft, 
venous allograft, and PTFE. Evaluation of patency was made 
three months after closure of the fistula. The article is a positive 
contribution to the growing literature relating to venous replace- 
ment by PTFE. The major fault of the study is the use of too few 
animals and the very short period of observation. Unfortunately, 
as history has proved, at least a two-year period of trial is needed 
before one can accept results with vascular substitutes. 

RALPH A. DETERLING, JR, MD 


Boston 
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Depression of Cell-Mediated 


Immunity in Diabetes 


Avinoam Eliashiv, MD; Folabi Olumide, MD, BS, FRCS; Lawrence N orton, MD; Ben Eiseman, MD 


* Parameters of cell-mediated and humoral-mediated immuni- 
ty were measured in ten infection-free, insulin-dependent, 
controlled diabetic patients and in ten similar but nondiabetic 
patients awaiting elective operations. Tests performed included 
total and differential leukocyte counts, neutrophil reduction of 
nitroblue tetrazolium, mitogen response of lymphocytes to 
phytohemagglutinin, ratio of thymus-derived to bone marrow- 
derived lymphocytes, serum immunoglobulins IgA, IgG, and IgM, 
macrophage inhibition factor, serum zinc, and reaction to skin 
test antigens. Diabetics had a significantly (P — .05) decreased 
mean response to phytohemagglutinin stimulation and a lowered 
ratio of thymus-derived to bone marrow-derived lymphocytes. 
These findings support the concept of depressed cell-mediated 
immunity in the controlled, adult diabetic and might explain the 
propensity of the uncontrolled diabetic to increased frequency 
and severity of bacterial infection. 

(Arch Surg 113:1180-1183, 1978) 


"A pespessity of bacterial infection to develop in diabetics 
is commonly presumed. In fact, the risk of such 
infection in a well-controlled, uncomplicated diabetic with- 
out vascular insufficiency seems to be no greater than 
normal.' Frequency and severity of infection in uncompen- 
sated diabeties, however, are generally agreed to be 
increased.’ 

Why infection is prone to develop in uncompensated 
diabetics is unknown. Hyperglycemia and ketoacidosis are 
suspected to compromise host defense. Phagocytosis can be 
impaired by hyperglycemia and ketoacidosis,’ which 
supports the observation that the frequency of bacterial 
infection in the diabetic is related to the degree and 
duration of hyperglycemia. In animal studies, hypergly- 
cemia seems to inhibit growth of Gram negative organisms 
while possibly enhancing growth of Gram positive bacte- 
ria Thus, its role in the cause of diabetic infection is 
unclear. 

Since depressed cell-mediated immunity (CMI) has been 
associated with liability for infection in disease states, such 
as chronic leukemia? and cirrhosis,’ it is possible that 
infection in diabetics may be due in some measure to 
depressed CMI. This concept has been supported by one 
investigation? but refuted by another.’ 

To resolve this controversy we measured parameters of 
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both cell-mediated and humoral-mediated immunity in 
diabetic and nondiabetic patients. 


METHODS AND MATERIALS 


Ten insulin-dependent, infection-free diabetic patients and ten 
nondiabetic patients awaiting elective operation on the Surgical 
Service of the Denver General Hospital were selected for study 
over a period of eight weeks. The diabetic patients, seven women 
and three men, averaged 53 years of age (range, 19 to 69 years). All 
were insulin-dependent (mean, 27 units daily) over an average of 
28 years of disease. Four had diabetes as juveniles. No patient had 
chronic, systemic disease other than diabetes and none had obvious 
peripheral vascular insufficiency. Each was screened for infection 
by history, physical examination, complete blood cell count, uri- 
nalysis, and chest roentgenogram. Scheduled operations were 
cholecystectomy in three patients, herniorrhaphy in three, and 
plastic procedures in the remainder. 

Nondiabetic patients, six women and four men, averaged 50 
years of age (range, 22 to 66 years). None had chronic disease or 
evidence of infection. Each had a normal fasting blood glucose 


Fig 1.—Reduction of nitroblue tetrazolium was less in diabetics 
than in nondiabetics but difference was not significant 
(P > .05). 
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Fig 2.—Cell-mediated immunity in diabetics phytohemagglutinin. 
Mitogen response of lymphocytes to phytohemagglutinin stimula- 
tion was significantly (P — .05) greater among normal subjects 
than among diabetics suggesting depressed cell-mediated 
immunity in lattes. 


level on at least -wo occasions. Planned elective operations were 
similar to those ef diabetic patients. 


Laboratory Tests 


Blood for immanologic tests in an individual patient was drawn 
at one time, usuzlly the day before operation. The following tests 
were performed. 

Leukocyte Count.— Total leukocyte count in peripheral blood was 
obtained by routine hemocytometer techniques. Differential 
leukocyte count was determined by examining a fixed, hematoxy- 
lin and eosin-stained blood smear. 

Nitroblue Tetrzzolium (NBT).—Neutrophil reduction of NBT was 
measured by identifying formazan deposits in cells after addition 
of Escherichia -oli endotoxin. Neutrophils in heparinized blood 
were incubated with a buffered solution of NBT and examined 
microscopically. Response was calculated as precent of neutrophils 
showing formazan deposits both before and after addition of E 
coli endotoxin.* 

Phytohemagglutinin (PHA).—Mitogen response of lymphocytes to 
PHA was measured by exposing diluted whole blood to PHA, 
incubating, and adding tritiated thymidine. A mitotic index for 
total lymphocyt2s in each sample was determined by DNA uptake 
of tritiated thymidine as measured in a liquid scintillation 
system.” 

Thymus-Derived and Bone Marrow-Derived (T/B) Lymphocytes.— 
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Fig 3.—Ratio of T/B cell. Mean ratio of thymus-derived and bone 
marrow-derived lymphocytes was 7196 in controls and 3496 in 
diabetics. This significant difference (P — .05) suggests depres- 
sion of cell-mediated immunity in diabetics. 


The ratio of T/B lymphocytes was caleulated by separating 
lymphocytes from whole blood on a Hypaque-Ficoll gradient. 
Sheep RBCs were added to the lymphocytes before staining with 
trypan blue. Thymus-derived lymphocytes were identified by 
spontaneous rosette formation. Remaining cells were considered 
to be bone marrow-derived lymphocytes.'^ Total counts of T and B 
cells were also recorded. 

Serum Immunoglobulins.—Levels of immunoglobulins IgA, IgG, 
and IgM were quantitated by immune diffusion with plates 
previously prepared with antibody (Tri-Partigen). Test serum 
(five \ per well) was incubated on the plate for 36 hours (IgA and 
IgM) or for 52 hours (IgG). The measured diameter of the 
precipitation line on the plate was compared with a standard to 
measure immunoglobulin in milligrams per 100 milliliter.'' 

Macrophage Inhibition Factor (MIF).—The ability of lymphocytes 
to elaborate a macrophage inhibition factor (lymphokine) was 
tested by separating lymphocytes from whole blood, mixing with 
guinea pig macrophages and incubating with antigen shown 
previously to cause a skin reaction. Sensitized lymphocytes inhib- 
ited macrophages in their migration from the end of a capillary 
tube. The area of migration was measured in cubie centimeters 
and percent inhibition caleulated.'* 

Zinc.—Concentration of serum zine was measured colorimetri- 
cally after mixing serum, borate buffer, sodium cyanide, and 
chloral hydrate.'? 

Skin Tests.—Reactions to intradermal tuberculin, mumps, and 
Candida albicans antigens were determined by usual clinical 
techniques. Response was interpreted as delayed hypersensitivity 
to recall antigen. 
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Fig 4.—Serum IgA concentration. Serum levels of IgA were not 
significantly different (P > .05) between diabetics and nondiabet- 
ics. 


Fig 5.—Serum IgG concentration. Serum levels of IgG were 
similar in diabetic and nondiabetic patients. 
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RESULTS 

Laboratory Tests 
Leukocyte Count.-The mean total leukocyte count 
among diabetics was 7,517/cu mm, not significantly 
(P > .05) different from nondiabetics (9,106/cu mm). Mean 
lymphocyte count was 2,247/cu mm in diabetics and 2,133/ 
cu mm in controls, an insignificant difference. The ratio of 
total leukocytes to lymphocytes in diabetic patients was 

3.3:1 compared with 4.3:1 in nondiabetics. 
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Fig 6.—Serum IgM concentration. Mean values of serum IgM 
concentration were nearly identical between diabetic and nondia- 
betic patients. 


Fig 7.—Migration inhibition factor. Mean percent inhibition of 
macrophage migration by sensitized lymphocytes from diabetics 
was not significantly different (P > .05) from controls. 
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Nitroblue Tetrazolium.—Reduction of NBT averaged 33% 
(SD = 17.8) in diabetics and 55% (SD = 5.5) in nondiabet- 
ics (Fig 1). This difference was not significant (P > .1) 
suggesting that granulocytes in noninfected diabetic 
patients are not deficient metabolically. 

Phytohemagglutinin.—Mitotic index, representing mito- 
genic response of lymphocytes to PHA stimulation, aver- 
aged 155 for nondiabetics and only 45 for diabetics, a 
significant difference (P < 05) (Fig 2). This was inter- 
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eted as evidence of reduced lymphocyte reactivity 
uggesting depressed cell-mediated immunity in diabetics. 
Among ten diabetics, the change in CPM of thymidine 
incorporation after stimulation ranged from 3,506 to 
142,762, with a mean of 77,709. 

T/B Lymphocytes.—The ratio of thymus-derived to bone 
marrow-derived lymphocytes was a mean 71% in controls 
and only 34% in diabetics (Fig 3). This significant differ- 
ence. (P < .05) was interpreted as further evidence of 
depressed cell-mediated immunity since T cells are 
presumed to play a primary role in the immune response. 
Among the ten patients with diabetes, T cell counts ranged 
from 168/cu mm to 1,792/cu mm (mean, 785/cu mm). B cell 
counts averaged 1,462/eu mm, with a range of 480 to 
3,989/cu mm. 

Immunoglobulins.-The mean value of serum immuno- 
globulin A (IgA) among normals was 311 mg/dl 
(SD = 125), whereas that among diabetics was 333 mg/dl 
(SD = 91), an insignificant difference (Fig 4). Similarly, 
there was not significant (P > .05) difference between the 
mean value of IgG concentration in the control group, 1,040 
mg/dl (SD = 351), and in the diabetic group, 1,182 mg/dl 
(SD = 238). Figure 5 illustrates these results. The mean 
concentration of IgM was virtually identical between 
diabeties (174 mg/dl) and nondiabetics (170 mg/dl) as 
depicted in Fig 6. 

Macrophage Inhibition Factor.—Inhibition of migration of 
macrophages from the end of a capillary tube, measuring 
the ability of sensitized lymphocytes to elaborate MIF was 
not significantly different (P > .05) between diabetics and 
controls. Inhibition of migration by diabetic lymphocytes 
averaged 29% cf control, whereas that by nondiabetic 
lymphocytes averaged 18% (Fig 7). 

Zinc.-Mean levels cf serum zinc concentration were 
lower in diabetics (168 mg/dl) than in nondiabetics (280 
mg/dl), but the difference was insignificant. 

Skin Tests.-Eeaction to skin test antigens was not 
appreciably different between normals and diabeties. 
` Response to tuberculin occurred in 20% of each group. More 
diabetics (40%) reacted to mumps antigen than did normals 
(30%), but the difference was not important. No patient in 
either group reacted te Candida antigen. 


COMMENT 


These experiments show that compensated, infection- 
free adult diabetics have some impairment of cell- 
mediated immunity. Previous investigation of CMI in 
diabetic patients both confirms and denies these results. 
Brody and Mertie* found that lymphocytes of diabetics 
respond poorly to PHA, whereas MacCuish et al" reported 
that transformation of mature lymphocytes to blast cells 
after PHA stimulation was depressed in poorly controlled 
diabetics but normal in compensated diabetics. Normal 
lymphocyte transformation responses also were found in 
well-controlled diabetics studied by Ragab et al.’ 

Substantial inhibition of macrophage migration by 
leukocytes from diabetics has been reported.'*'* Migration 
was most inhibited by cells from young, usually insulin- 
dependent diabetics and least inhibited by cells from 
maturity-onset diabetics. Results in our study suggest that 
lymphocytes from diabetics do not elaborate a factor 
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The finding of a decrease in the proportion of T cells 
compared with B cells in diabetics is important. The T cell 
is responsible for reactions, such as allograft rejection, 
delayed hypersensitivity, and tuberculin test reaction, all 
important in resistance to viral and some bacterial infec- 
tion. A similar depression of T cells was detected previous- 
ly in cirrhotics, who also demonstrated a decreased mito- 
gen response of lymphocytes to PHA." Such patients have 
increased risk of death from bacterial sepsis possibly due to 
diminished CMI. 

The role of zinc in immune mechanisms is conjectural. 
Administration of zinc to laboratory animals functionally 
immobilizes peritoneal macrophages inhibiting their 
migration, phagocytosis, and plasma membrane-related 
activities." Low serum levels of zinc have been reported in 
immune deficient cattle. Whatever its importance in the 
immune response, zine concentration was normal in the 
diabetics studied. 

The importance of the present study is the demonstra- 
tion of depressed CMI in insulin-independent, infection- 
free, compensated diabetics. Whether such a depression 
ean explain the propensity of an uncompensated diabetic to 
develop more frequent and severe bacterial infections is 
unknown. 
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An initial loading dose of 1to 2 Gm. 
of Keflin may be given regardless 
of the patient's renal status. 
Patients with impaired renal 
function should be placed on 
a reduced dosage schedule. 
Usual doses in such 
individuals may result 
in excessive serum 
concentrations. 


Mean serum concentrations 
100 after I. V. administration of Keflin 
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*Skin and soft-tissue infections, including 


peritonitis, caused by susceptible strains of 
staphylococci (both penicillinase and 
nonpenicillinase-producing), group A 
beta-hemolytic streptococci, Escherichia 
coli, Proteus mirabilis, and Klebsiella. 
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t Administered to six patients by rapid I. V. infusion. 
t Administered to ten patients over a thirty-minute period. 



















In theimmunosuppressed patient, 
usual clinical signs and Symptoms 
of infection may be missing or 

not clear. Hence, diagnosis and 
initiation of proper therapy 
become most urgent. 


Keflin may be administered 
I.V. or I.P. in dosages as 
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Please see opposite page for 
summary of prescribing information. 


n serious skin and soft-tissue infection P 


«OFTEN USEFUL 
WHEN MOST NEEDED 





As you know, skin and soft-tissue infections * including 
peritonitis, may progress with alarming rapidity in patients 
with impaired host defenses...even to the point of becoming 
irreversible. Keflin can often be useful before the infection 
becomes irreversible...exactly when itis most needed. 

Eleven years after its introduction, Keflin continues to be 
effective against most strains of gram-positive and gram- 
negative organisms commonly implicated in serious skin 
and soft-tissue infections * Therefore, when you suspect that 
the pathogen involved is one of the susceptible organisms 
for which the drug is indicated in skin and soft-tissue 
infections * you may begin therapy with Keflin even while 
results of susceptibility studies are pending...and thus save 
precious hours for the patient. Keflin may be administered 
to infants and to patients with reduced renal function. 

Keflin should be given cautiously to penicillin-sensitive 
patients. 

Itis contraindicated in persons who have shown hyper- 
sensitivity to cephalosporin antibiotics. 


* Skin and soft-tissue infections, including peritonitis, caused by susceptible strains 
of staphylococci (both penicillinase and nonpenicillinase-producing). group A 
beta-hemolytic streptococci, Esch. coli, Pr. mirabilis, and Klebsiella. 


m ® 
i N 2 Gm. 
in 100-ml.ampoule 


cephalothin sodium 
Neutral 


for Injection 


tEquivalent to cephalothin. 








Brief Summary. 

Consult the package literature for 
prescribing information. 

Indications: Keflin® (cephalothin sodium, 
Lilly), Neutral, for Injection, is indicated for the 
treatment of serious infections caused by 
susceptible strains of the designated micro- 
organisms in the diseases listed below: 

Skin and soft-tissue infections, including 
peritonitis, caused by staphylococci (peni- 
cillinase and nonpenicillinase-producing), 
group A beta-hemolytic streptococci, 
Escherichia coli, Proteus mirabilis, and 
Klebsiella 

Bone and joint infections caused by 
staphylococci (penicillinase and 
nonpenicillinase-producing) 

Contraindication: Previous hypersensitivity 
to cephalosporins. 

Warnings: BEFORE CEPHALOTHIN 
THERAPY IS INSTITUTED, CAREFUL 
INQUIRY SHOULD BE MADE CONCERN- 
ING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEPHALOSPORINS AND 
PENICILLIN. CEPHALOSPORIN C 
DERIVATIVES SHOULD BE GIVEN 
CAUTIOUSLY TO PENICILLIN-SENSITIVE 
PATIENTS. 

SERIOUS ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE EPINEPHRINE 
AND OTHER EMERGENCY MEASURES. 

There is some evidence of partial cross- 
allergenicity of the penicillins and the 
cephalosporins. Severe anaphylactoid 
reactions have been reported with both drugs. 

Patients with allergy and hypersensitivity 
should receive antibiotics cautiously and 
only when necessary. 

Usage in Pregnancy — Safety for use during 
pregnancy has not been established. 
Precautions: Patients should be followed 
carefully to detect any side-effects or drug 
idiosyncrasy. If an allergic reaction occurs, 
discontinue the drug and treat the patient with 
usual agents. 

Although alteration in kidney function is 
rare, evaluation of renal status is recom- 
mended. Patients with impaired renal func- 
tion should be placed on a reduced dosage 
schedule to prevent excessive serum con- 
centrations. Consult prescribing information. 

If thrombophlebitis or superinfection 
occurs, take appropriate measures. A false- 
positive reaction for glucose in the urine has 
been observed with some tests but not with 
Tes-Tape* (urine sugar analysis paper, Lilly). 
Adverse Reactions: Maculopapular rash, 
urticaria, pain, induration, tenderness, eleva- 
tion of temperature, reactions resembling 
serum sickness, anaphylaxis, eosinophilia, 
drug fever, neutropenia, thrombocytopenia, 
hemolytic anemia, thrombophlebitis, transient 
rise in SGOT and alkaline phosphatase, rise 
in BUN, decreased creatinine clearance, and 
a positive direct Coombs test have been 
reported. [111475S] 


Additional information available to the 
profession on request. 


: Eli Lilly and Company 


Indianapolis, Indiana 46206 


600395 





Pseudo-obstruction of the Colon 


Eric P. Melzig, MD, Jose J. Terz, MD 


* Pseudo-obstruction of the colon is a potentially lethal condi- 
tion. The diagnosis should be suspected in a patient with 
derangement of a major extra-abdominal organ system in whom 
abdominal distention develops. Diagnosis is established by plain 
abdominal roentgenograms, sigmoidoscopy, and barium enema 
examination. The salient features of these examinations are as 
follows: (1) massive gaseous distention of the cecum and 
variable distances of the distal colon to a “cut-off point"; (2) lack 
of fluid-filled colon; (3) normal sigmoidoscopy; and (4) barium 
enema examination, which rules out mechanical obstruction, 
volvulus, and mesenteric vascular ischemia. If the diameter of 
the cecum is less than 12 cm, conservative therapy is indicated 
but persistence of the distention or cecal diameter greater than 
12 cm is an absolute indication for cecostomy. Perforation must 
be treated by cecostomy or colectomy depending on the amount 
of colon necrosis. 

(Arch Surg 113:1186-1190, 1978) 


Messe distention of the colon in the absence of distal 
organie obstruction has become a well-recognized 
entity. This process, which usually complieates the course 
of a severe illness of unrelated origin, usually leads to cecal 
perforation and death unless it is properly diagnosed and 
treated. Our present reports refer to four such cases seen in 
the last 12 months in our institution and will illustrate the 
clinieal course and pitfalls of diagnosis and treatment. 


REPORT OF CASES 


Case 1.—A 72-year-old woman entered the Medical College of 
Virginia Urology Service, Richmond, for an elective pyeloplasty as 
treatment for ureteropelvic junction obstruction on the right side 
and secondary hydronephrosis of the right kidney. She was in good 
health at that time, and her medical history was important in that 
she was receiving 250 mg of chlorpropamide (Diabinese) daily for 
adult onset diabetes. Her diabetes was well controlled on admis- 
sion. 

On Dec 2, 1975, the patient underwent a pyeloplasty of the right 
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kidney without complication. She began passing flatus on the third 
postoperative day, and on the fourth day, she had a bowel 
movement and began a liquid diet. She did well until the morning 
of the seventh day when she began complaining of epigastrie "gas 
pains." Her abdomen was soft and flat at this time and she was 
still having formed stools. However, abdominal distention rapidly 
developed and the general surgery service was consulted at 10 PM 
that evening when the distention was massive. 

The patient was afebrile with a blood pressure of 136/82 mm 
Hg. She complained of abdominal pains. Results of a physical 
examination showed that the abdomen was massively distended; 
however, there were no peritoneal signs. Abdominal roentgeno- 
grams showed massive colonic gaseous distention involving the 
cecum and the ascending and transverse colon (Fig 1, top left). No 
free air was noted. Sigmoidoscopy to 25 em was normal. Barium 
enema examination was performed and no mechanical obstruction 
was noted (Fig 1, top right and bottom left). The cecum was 
measured to be 20 em. The WBC count was 12,600/cu mm, and the 
electrolyte count and the results from a 12-factor automated 
chemical analysis system were normal. 

On exploration, the cecum and the ascending and transverse © 
colon were massively dilated and the teniae coli of the right colon 
were split, with mucosa protruding through the serosal defects. 
There was no evidence of perforation or mechanical obstruction. 
The teniae were repaired with a running No. 3-0 silk suture and a 
tube cecostomy was performed. 

The patient made a good recovery although a wound infection 
did develop. On Dec 30, 1975, 20 days postcecostomy, results of the 
repeated barium enema showed left-sided colonic diverticulosis; 
otherwise, no lesions were shown. The cecostomy tube was 
removed, and the patient has had no sequelae referable to her 
gastrointestinal (GI) tract after one year of follow-up (Fig 1, 
bottom right). 

Case 2.—A 65-year-old man was transferred to the McGuire 
Veterans Hospital, Richmond, on Oct 10, 1976, after sustaining a 
myocardial infarction on Oct 9, 1976. The myocardial infarction 
was complicated by tachyarrhythmias, atrial fibrillation, cardio- 
genic shock, pulmonary edema, generalized seizures, and a flail 
chest sustained during a resuscitation. On admission to the 
cardiology service, the abdomen was soft and flat. Over the next 48 
hours, the patient was stabilized and weaned off of pressors with 
the aid of a Swan-Ganz catheter. The flail chest was not severe and 
the blood gas values were normal. Therefore, the patient’s respi- 
ratory status was closely observed and mechanical ventilation was 
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Fig 1.—Case 1. Top left, Massive gaseous dilation of cecum, ascending, and transverse colon is shown on initial abdominal 
roentgenogmam. Top right, Barium enema examination showing free flow of barium through normal caliber descending colon 
into sharply dilated transverse colon. Bottom left, Barium continues through dilated transverse colon to equally dilated hepatic 
flexure. No ebstructing lesion or evidence of mesenteric vascular occlusion is present. Bottom right, Outpatient barium enema 
examinatior three months posthospitalization shows normal colon other than left-sided diverticulosis. 
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not used. On Oct 14, 1976, he was noted to have diarrhea all day and 
that evening abdominal distention and hyperactive bowel sounds 
developed. The WBC count was now 26,000/cu mm, increased from 
the admission count of 16,600/cu mm. There were no peritoneal 
signs. However, the next morning, the patient was found to have 
massive distention with abdominal peritoneal signs. Abdominal 
roentgenograms showed massive gaseous distention of the right 
and transverse colon, with free intraabdominal air (Fig 2). The 
patient's colon was explored and was found to have a perforated 
cecum with no area of obstruction distal to the massively dilated 
right and transverse colon. A mucosal fistula was constructed and 
a right colectomy and ileostomy done as well as a tracheostomy for 
mechanical ventilatory assistance. The postoperative course was 
uneventful and the patient returned to the medical service on the 
12th postoperative day. The final pathological condition of the 
colon specimen was intramucosal hemorrhage and multiple small 
perforations of the cecum. 

Case 3.—A 50-year-old man was admitted to the McGuire 
Veterans Hospital on Nov 20, 1976, with acute respiratory failure. 
The patient had a long history of chronic obstructive pulmonary 
disease and had received 4,000 rads to the mediastinal region in 
1966 for Hodgkins disease, stage IA, paragranuloma type. 

On admission, he was in acute respiratory failure, and he had a 
secondary pleural effusion of the left lung, and pneumococeal 
pneumonia. A nasotracheal tube was placed and the patient began 
receiving positive pressure ventilator therapy. The results of 
examination of the abdomen were within normal limits with good 
bowel sounds on admission. He continuously received positive 
pressure ventilator therapy. 

On Nov 25, 1976, he was noted to have moderate abdominal 
distention with no nausea, vomiting, diarrhea, or pain. Results of a 
physieal examination showed extensive abdominal distention, 
hyperactive bowel sounds, and no peritoneal signs. Sigmoidoscopy 
to 25 em was normal. Abdominal roentgenograms showed a 
distended, gas-filled cecum, transverse colon and proximal 
descending colon, and no free peritoneal air (Fig 3, top left). 
Barium enema examination showed that there was no mechanical 
obstruction and that the cecum measured 11 em in diameter (Fig 3, 
top right). On postevacuation x-ray film, the cecum decreased to 10 
cm. This patient was followed by daily abdominal roentgenogram, 
physical examination, and WBC count. Over the ensuing days, the 
colon decreased in size to 7 em (Fig 3, bottom) and the patient 
began to take fluids and have formed bowel movements one week 
after conservative therapy was initiated. For the remainder of the 
hospitalization, the patient had no GI problems. 

CASE 4.—A 46-year-old man underwent elective coronary vein 
bypass grafts for coronary artery disease on March 28, 1977. He 
was making an uncomplicated recovery and had returned to a 
regular diet when he complained of "gas eramps" on the evening 
of the fourth postoperative day. There was no nausea, diarrhea, or 
vomiting. Results of a physical examination showed mild abdomi- 
nal distention with tympany, normal bowel sounds, and no peri- 
toneal signs. Twelve hours later, the patient was found to have a 
temperature of 39.1 °C, massive abdominal distention with posi- 
tive peritoneal signs, and a WBC count of 24,000/cu mm. An 
abdominal roentgenogram showed a dilated cecum, and an ascend- 
ing and transverse colon with free intraabdominal air. 

At laparotomy, no mechanical colonic obstruction was noted. 
There was a punctate necrotic perforation of the cecum and the 
cecum was measured to be 16 cm in diameter. A tube cecostomy 
was placed through the focal necrotic defect and was secured in 
place by purse-string sutures using the surrounding normal 
cecum. 

This patient had an uneventful recovery from this procedure 
and had no further cardiac or colonic complications. There were no 
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Fig 2.—Case 2. Massive gaseous distention of cecum and trans- 
verse colon. Free intraabdominal air is diagnosed in this roentge- 
nogram by outlining both sides of the colon with air. Lateral 
decubitus film confirmed diagnosis of free intraabdominal air. 


pathological findings on barium enema examination three weeks 
postcecostomy and the cecostomy tube was removed. Results of a 
three-month follow-up were normal for GI tract dysfunction. 


COMMENT 


This clinical entity was brought to our attention by 
Ogilvie’ in 1948 (Ogilvie's syndrome, pseudo-obstruction, 
adynamic ileus of the colon) and became well documented 
by the subsequent reports of Adams,’ Golden and Chan- 
dler, Norton et al Wanebo et al? Wojtalik et al" The 
origin of this process is still obscure but all the reported 
cases show a common denominator: a rapid and progressive 
abdominal distention during the clinical course of a stress- 
ful extra-abdominal illness. 

The most common disease processes seen associated with 
this clinical entity include acute alcoholism, extra-abdomi- 
nal trauma, cardiac failure, and respiratory failure with 
mechanical respiratory support and during the recovery of 
urinary and orthopedic surgical procedures. In some of 
these clinical settings, shock, sepsis, and electrolyte imbal- 
ance were a major feature. Early diagnosis and proper 
treatment is of paramount importance in the successful 
outcome of pseudo-obstruction of the colon. 
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Fig 3.—Case 3. Top left, Gaseous distention of cecum, ascend- 
ing, transverse, and proximal descending colon is noted. “Cutoff” 
is in descending colon and seems to suggest mechanical 
obstruction. Top right, Barium enema examination shows free 
flow of barium through cutoff point. Transition is smooth and no 
colonic lesion is present. Barium continues around to cecum and 
refluxes into nondistended terminal small bowel. Bottom, After 
three days of conservative management, cecum is normal size 
and barium has, for the most part, been evacuated. 


Arch Surg—Vol 173, Oct 1978 Pseudo-obstruction—Melzig & Terz 1189 







B 


PII TT 





v 


y 


RAN o Pe e v MU REEL T 
d K A: " "A , A r 4 TT C ^M ^. e: ^ 


c 


" Ae D 
€ ON 


e "tB 
-w »4 I r. TOPET 


There are several cardinal symptoms and physical find- 
ings. One is abdominal distention, which may occur 
suddenly in less than 24 hours (case 1 and 4) or which may 
gradually develop over several days. Abdominal pain and 
diarrhea, which are usually present, are another; however, 
vomiting is uncommon. If perforation has not occurred, an 
abdomen that is soft to palpation and bowel sounds are 
another finding. Rectal examination will not be unusual 


and stools will be hematest negative. Finally, nasogastric 


suction will yield little aspirate and the fluid will not be 
feculent. 

Laboratory studies usually are unremarkable unless 
altered by the prevailing extra-abdominal disease entity. 
Leukocytosis in the range of 12,000 to 16,000 cells/cu mm 
will be seen. 

In the previous clinical setting pictured, pseudo-obstruc- 
tion of the colon may well be the leading diagnosis; 
however, the roentgenographic findings will confirm it. 
Flat and upright x-ray films of the abdomen demonstrate 
massive gaseous distention with little and usually no 
intraluminal fluid of the cecum and the right colon, and 
with the efferent cutoff point at the hepatic flexure, 
transverse colon, splenic flexure, or descending colon. 
Usually, gas can be seen in the rectum. The typical air-fluid 
levels of mechanical colonie obstruction are not manifest in 
colonic ileus. 

Sigmoidoscopy and barium enema examination on an 
emergency basis will establish the diagnosis by ruling out 
true colonic obstruction secondary to intraluminal disease, 
volvulus, or vascular ischemia. This enema must be gentle 


and aimed at passing the cutoff point, thus showing patent 


colon lumen. Rigorous definition of the entire colon is not 
necessary. 
Treatment of an uncomplicated case of colonic ileus with 


the cecum less than 12 em 
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correction of the major ab 
underlying disease proces 
agement. Careful monitor 
and size of the cecum witk 
essential. If the folonie dil: 
or if the initial cecal diar 
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cecal perforation. This pro 
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tively decompress the col 
outcome. 
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directed at cannulating or 
perforation. The concept c 
abandoned since this proce 
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tomy is the treatment of « 
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"agamet'suppresses gastric acid 
cretion when it matters most- 
after meals and throughout the night 


agamet’ inhibited meal-stimulated acid secretion 
more than 70% over 3 hours: 
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The dramatic acid-suppressing effect 
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significant gastric 


acid suppression. 


In Duodenal Ulcer the recommended dosage is 300 mg. 
four times a day, with meals and at bedtime. Treatment 
periods should not exceed eight weeks. 


While healing may occur during the first week or two, 
Tagamet' therapy should be continued for four to six 
weeks unless healing has been demonstrated by 
endoscopic examination. 


In Pathological H ypersecretory Disorders, the dosage 
is also 300 mg. four times a day, with meals and at 
bedtime. In some patients it may be necessary to 
administer ‘Tagamet’ 300 mg. doses more frequently 
(not to exceed 2400 mg. per day) and continue as long 
as clinically indicated. 


Concomitant antacids should be given as needed for 
relief of pain. 


Dosage should be reduced in patients with impaired 
renal function. 


Before prescribing, see complete prescribing infor- 
mation in SK&F literature or PDR. The following is 
a brief summary. 

Indications: ‘Tagamet (brand of cimetidine) is indicated 
in the short-term (up to 8 weeks) treatment of duodenal 
ulcer; and in the treatment of pathological hyper- 
secretory disorders (i.e., Zollinger-Ellison syndrome, 
systemic mastocytosis and multiple endocrine ade- 
nomas). Concomitant antacids should be given as 
needed for relief of pain. Studies to date do not provide 
evidence of the safety of cimetidine in uncomplicated 
duodenal ulcer beyond 8 weeks. 


Contraindications: There are no known contraindica- 
tions to the use of ‘Tagamet’, 


Precautions: [n a 24-month toxicity study in rats at dose 
levels approximating 9 to 56 times the recommended 
human dose, benign Leydig cell tumors were seen. 
These were common in both the treated and control 
groups, and the incidence became significantly higher 
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Tablets, 300 mg. Injection, 300 mg./2 ml. 





only in the aged rats receiving ‘Tagamet’. Reproduction 
studies in animals have shown no evidence of impaired 
mating performance or fertility. 

Lack of experience to date precludes recommending 
Tagamet' for use in pregnant patients, women of 
childbearing potential, nursing mothers or children 
under 16 unless anticipated benefits outweigh potential 
risks; generally, nursing should be discontinued in 
patients taking the drug. 


Adverse Reactions: Diarrhea, muscular pain, dizziness, 
rash, mild gynecomastia. A few cases of neutropenia 
have been reported, but no causal relationship could 

be established. Small, regularly observed, reversible 
increases in plasma creatinine and some increases in 
serum transaminase have been reported. 


How Supplied: Pale Green Tablets: 300 mg. tablets 
in bottles of 100 and Single Unit Packages of 100 
(intended for institutional use only). 


Injection: 300 mg./2 ml. in single-dose vials in packages 
of 10. 


Date of issuance Sept. 1977 
SK&F LAB CO., Carolina, P.R. 00630 
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Combined Prostaphlin* (oxacillin sodium) 
Capsule and Oral Solution (11) PROSTAPHLIN 9/11 75 


For complete information, consult Official Package 
Circular 
Indications: Although the principal indication for oxacillin 
sodium is in the treatment of infections due to penicilli- 
nase-producing staphylococci, it may be used to initiate 
therapy in such patents in wnom a staphylococcal infec- 
tion is suspected. (See Important Note below.) 

Bacteriologic studies to determine the causative or- 
ganisms and their sensitivity to oxacillin sodium should 
be performed 
Important Note: When it is judged necessary that treat- 
ment be initiated before definitive culture and sensitivity 
results are known, the choice of oxacillin sodium should 
take into consideration the fact that it has been shown to 
be effective only in the treatment of infections Cat sed by 
pneumococci, Group A beta-hemolytic streptococci and 
penicillin G-resistant and-penicillin G-sensitive 
staphylococci. If the bacteriology report later indicates 
the infection is due to an organism other than a penicillin 
G-resistant staphylococcus sensitive to oxacillin sodium 
the physician is advised to continue therapy witha drug 
other than oxacillin sodium or any other 9enicillinase- 
resistant semisynthetic penicillin 

Recent studies have reported that the percentage of 
staphylococcal isolates resistant to penicillin G outside 
the hospital is increasing, approximating the high per- 
centage of resistant stapnylococca isolates found in the 
hospital. For this reason, it is recommen jed that a 
penicillinase-resistant penicillin be used as initial therapy 
for any suspected staph lococcal infection unti! culture 
and sensitivity results are known 

Oxacillin sodium is a compound that acts throt gh a 
mechanism similar to that of methicillin against p inicillin 
G-resistant staphylococci. Strains of staphylococci resis- 
tant to methicillin have existed in nature and it is Knowr 
that the number of these-strains reported has been in- 
creasing. Such strains 0 staphylococci have been ca- 
pable of producing serious disease, in some instances 
resulting in fatality. Because of this, there !S concern that 
widespread use of the penici linase-resistant penicillins 
may result in the appearance of an increasing number of 


leave the hospital- 


staphylococcal strains which are resistant to these 
penicillins 

Methicillin-resistant strains are almost always resistant 
to all other penicillinase-resistant penicillins (cross- 
resistance with cephalosporin derivatives also occurs 
frequently). Resistance to any penicillinase-resistant 
penicillin should be interpreted as evidence of clinical 
resistance to all, in spite of the fact that minor variations 
inin vitro sensitivity may be € ncountered when more 
than one penicillinase-resistant penicillin is tested against 
the same strain of staphylococcus 
Contraindications: A previous hypersensitivity reaction 
to any penicillin is a contraindication 
Warning: Serious and occasionally fatal hypersensitivity 
anaphylactoid) reactions have been reported in patients 
on penicillin therapy Although anaphylaxis is more fre- 
quent following parenteral therapy it has occurred in pa- 
ients on oral penicillins. These reactions are more apt to 
5ccur in individuals with a history of sensitivity to multiple 
allergens 

There have been well documented reports of individu- 
als with a history of penicillin hypersensit vity reactions 
who have experienced severe hypersensitivity reactions 
when treated with a cephalosporin Before therapy with a 
penicillin, careful inquiry should be made concerning 
previous hypersensitivity reactions to penicillins, 
cephalosporins, and other à lergens. If an allergic reac- 
tion occurs, the drug should be discontinued and the pa- 
tient treated with the usual agents e.g., pressor amines, 
antihistamines and corticosteroids 
Precautions: Penicillin should be used with caution In 
individuals with histories of significant allergies and/or 
asthma 

The possibility of bacteria and/or fungal overgrowth 
should be kept in mind during long-term therapy. If over- 
growth of resistant organisms occurs, appropriate mea- 
sures should be taken 

As with any potent drug, periodic assessment of organ 
system function, including renal hepatic, and 
hematopoietic, should be made during long-term 
therapy 

Experience in premature and newborn infants is lim- 
ited. Caution should be exercised in administration of the 
drug to such patients and frequent evaluation of organ 
system function IS recommended 
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Safety for use in pregnancy has not beer established 
Adverse Reactions: The hypersensitivity reactions re- 
ported are skin rashes, urticaria, Serum sickness and 
anaphylactic reactions Oral lesions such as glossitis anc 
stomatitis have been reported. Fever, eosinopnilia oral 
and rectal moniliasis have also been reported. Hemolytic 
anemia, transient neutropenia with evidence of granulo- 
cytopenia or thrombocytopenia, neuropathy and neph 
rotoxicity (oliguria, albuminuria, hematuria, pyur a, and/or 
cylindruria) are infrequent and usually associated with 
high doses of parenteral penicillin 

In some newborns and infants receiving high doses of 
oxacillin sodium (150 to 175 mg./Kg./day) transient 
hematuria, albuminuria, and azotemia have been encoun- 
tered. Although the causal relationship is not entirely 
clear, infants and newborns treated with high doses of 
the drug should be observed closely for signs of renal 
impairment 

One patient developed granulocytopenia while recelv 
ing intravenous oxacillin sodium and vancomycin. The 
blood count returned to normal & fter both drugs were 
discontinued. Another patient was reportec to have 
leukopenia during intravenous therapy with oxacillin 
sodium. These counts were made while the patient was 
moribund. Thrombophlebitis has occurred in a sman per 
centage of patients after intravenous therapy 
Usual Oral Dosage: Adults: 250 to 500 mg. q.4h. or 
q.6h. Children: 12.5 mg./Kg./q.6h Administer on empty 
stomach for maximum absorption 
Usual Parenteral Dosage: Adults: 250 to 500 mg. q 4h 
or q.6h. Children: 12.5 mg Kg./q.6h. Children weighing 
40 Ka. or more should receive the adult dose 
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Cardiac Function and Hyperecarbia 


Jens Peter Rasmussen, MD; Paul J. Dauchot, MD; Ralph G. DePalma, MD; Birgit Sorensen, MD; 
Gary Regula, PhD; Aaron H. Anton, PhD; Joachim S. Gravenstein, MD 


* in 12 patients with heart disease, hypercarbia was induced 
for carotid endarterectomy. Anesthesia was maintained with 
nitrous oxide in oxygen and methoxyflurane. In addition to 
intra-arterial measurements of blood pressure, cardiac output, 
systolic time intervals (STI), and pressure time indices (PTI) 
were determined in order to assess cardiovascular responses in 
these patients. Internal carotid stump blood pressure was 
measured in five patients before and after induction of hypercar- 
bia. Mild elevation of the Paco, level affected systolic time 
intervals but not heart rate and blood pressure. When Paco, 
levels reached 56 to 65 torr, systolic but not diastolic blood 
pressure rose significantly, heart rate and cardiac output 
increased, while the shortening in the preejection period (PEP), 
left ventricular ejection time (LVET), and the decrease in the 
PEP/LVET ratio signified increased mechanical cardiac activity. 
Hypercarbia caused intense sympathetic stimulation as demon- 
Strated by twofold to threefold increases in plasma catecholam- 
ine levels. Stump blood pressure was elevated. Cardiac oxygen 
demand was significantly increased, while coronary filling time 
was shortened, as indicated by the increase in the tension time 
index and shortening in the diastolic time. This signified a 
relative myocardial underperfusion. Thus, while hypercarbia to 
levels of 66 to 70 torr increased internal carotid artery stump 
pressure, it also caused increased cardiac mechanical activity 
and concomitant unfavorable balance between myocardial oxy- 
gen consumption and supply. The measurement of STI and the 
computation of PTI provided early detection of alterations in 
Cardiac function. 

(Arch Surg 113:1196-1200, 1978) 


LE the past, hyperearbia was used for cerebral protection 
during carotid endarterectomy. Later, this method 
became controversial' because it was postulated that 
hypercarbia might further damage ischemic areas of brain 
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tissue.” Most agree that, overall, hypercarbia increases 
cerebral blood flow. 

Until 1974, we used hypercarbia to levels of 60 torr or 
higher during carotid endarterectomy. This provided an 
opportunity to investigate the effects of acute increases in - 
Paco, levels on the cardiovascular system, especially in 
patients with cardiac disease. While hypercarbia is now 
rarely employed deliberately, the effects of acutely 
increased levels of arterial carbon dioxide can occur during 
anesthesia and in a variety of circumstances in surgical 
patients. Using systolic time interval monitoring* and 
pressure time interval computation, =: we demonstrated 
important cardiovascular effects of hypercarbia that are 
largely deleterious. 


SUBJECTS AND METHODS 


Twelve patients, aged 45 to 79 years, undergoing carotid 
endarterectomy during the years 1973 to 1974 were studied after 
obtaining informed consent. None had had recent frank stroke or 
prolonged ischemic episodes greater than 20 minutes’ duration. 

Preoperative evaluation included an ECG, chest roentgenogram, 
and arterial blood gas analysis. In particular, the cardiac status of 
each patient was evaluated by assessing the presence of hyperten- 
sion, dysrhythmias, evidence of previous myocardial infarction 
and congestive heart failure, and history of angina. Thus, all 
patients were either in functional class II or class III using the 
classifieation of the New York Heart Association.* Historical and 
physieal features describing cardiac status are summarized as 
follows: 


No. of 
Featüne Patients* 

Hypertension at rest (systolic blood pressure — 150 

mm Hg) 5 
Dysrhythmias (recent ECG) 3 
History of congestive heart failure 3 
History of myocardial infarction and angina 6 
Cardiomegaly (by roentgenogram and ECG) 8 


“All patients had at least one of the listed features; most had 
several. 


The patients were premedicated with diazepam, 0.2 mg/kg body 
weight intramuscularly one hour prior to anesthesia. Anesthesia 


Cardiac Function & Hypercarbia—Rasmussen et al 





xas induced with thiopental sodium, 2 to 4 mg/kg body weight 
preceded by atropine sulfate, 0.5 mg intravenously. After tracheal 
intubation, anesthesa was maintained with methoxyflurane 
(0.25% to 0.5% inspired concentration) delivered in a mixture of 
50% nitrous oxide in oxygen. Muscular relaxation was provided 
with p-tubocurarine Nitrous oxide was discontinued during 
clamping of the carotid artery and methoxyflurane increased 
(0.5% to 0.75% inspired concentration). After unclamping, à 
mixture of 50% nitroas oxide in oxygen was resumed and methox- 
yflurane was again eecreased at a lower concentration. Respira- 
tion was controlled with a ventilator with a frequency of 10/ 
minute and a tidal volume of 10 ml/kg body weight. 

The radial artery vas cannulated and a central venous cathether 
placed in the superwr vena cava of all patients; a satisfactory 
position of the cent-al venous pressure catheter was ascertained 
by chest roentgenogram. 

Hypercarbia was nduced by bypassing the soda lime absorber 
in the circle system and adding 10% carbon dioxide to the inspired 
gas mixture. Arteral blood gas analysis was performed every 
second minute to maintain Pao, levels above 100 torr and to 
monitor the changes in Paco, level. ' 

The patients were systemically heparinized with 5,000 to 6,000 u 
of heparin sodium. In five patients, after high exposure of the 
internal carotid ar-ery," a needle was inserted in that artery 


above the atheromatous plaque (Figure) for measurement of: 


stump pressure wi-h the common and external carotid arteries 
temporarily occluded. When a Paco, level of 66 to 70 torr was 
reached, stump pressure was again recorded in the patients with 
high pressure of the carotid artery. Then the carotid artery was 
clamped for endarterectomy. 

Immediately afer endarterectomy (average duration, 12 
minutes), carbon dioxide was diseontinued and the soda lime 
absorber reconnected. Anesthesia was continued with a mixture of 
50% nitrous oxide in oxygen, while the inspired methoxyflurane 
concentration was decreased stepwise. Anticoagulation was 
reversed using pretamine sulfate, 10 mg/1,000 units of heparin 
administration. 

The hemodynamic variables measured included: heart rate (HR) 
from the R-R interval of the ECG, systolic and diastolic (DBP) 
‘blood pressures, and central venous pressure. The systolic time 
intervals, including the preejection period (PEP), the left ventric- 
ular ejection time LVET), and the total electromechanical systole, 
were measured ky detection and computer processing of the 
analog signals of HCG, phonocardiogram, and radial artery pres- 
sure wave contorrs," and the ratios PEP/LVET and 1/PEP' 
determined. The ratio PEP/LVET is used as a heart rate indepen- 
dent index of carciac function," a decrease in the ratio signifying 
improved mechan cal cardiac activity. The ratio 1/PEP* correlates 
well with peak ascending aortic blood flow acceleration; an 
increase signifies improved eardiac function. Averages over con- 
secutive 15-second periods were continuously caleulated on-line (ie, 
. immediately) for the different variables by the computer and 
displayed each minute in the operating room. The LVET was 
corrected for heart rate using the regression equations of Weissler 
et al.'* i 

The pressure t-me indices consisting of the tension time index’ 
(TTI min-'), the diastolic pressure time index (DPTI min-?), and 
the ratio DPTI/TTI were computed. The TTI was calculated as the 
product of HR, mean arterial blood pressure, and LVET, while the 
DPTI was obtained from the product of heart rate, DBP, and 
diastolic time interval. The diastolic time interval was obtained by 
subtracting tota. electromechanical systole from the R-R interval 
of the ECG. 

Using the dy2-dilution technique, cardiac output was deter- 
mined, and stroke volume (SV), total systemic vascular resistance, 
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Method of stump pressure measurement: number 21 gauge scalp 


vein needle inserted into normal segment of internal carotid 
artery above lesion; after high exposure,” temporary occlusion is 
obtained by traction on vessel loop occluders. 


and left ventricular stroke work (LVSW = mean arterial blood 
pressure x SV x 0.0135 gm/beat) were derived. Plasma catechol- 
amine levels were measured by the method of Anton and Sayre” 
before the induction of hypercarbia and a peak hypercarbia (Paco, 
level ranging from 66 to 70 torr). 

Baseline data for all the monitored variables consisted of the 
last five minutes before beginning hypercarbia. Hemodynamic 
changes were evaluated at various levels of Paco, using matched t 


tests to detect significant changes. 
RESULTS 


A summary of the changes in the hemodynamic vari- 
ables is given in Table 1. Early anesthesia was accompa- 
nied by a significant (P < 001) prolongation of PEP, dia- 
stolic time interval, increase in PEP/LVET, and a decrease 
in 1/PEP:. No statistically significant changes oceurred in 
the other variables. 

Mild increases in Paco, levels (46 to 50 torr) shortened 
PEP and decreased PEP/LVET and DPTI/TTI. Higher 
Paco, levels (56 to 60 torr) shortened diastolic time interval 
and increased heart rate (P < .001) and systolic blood 
pressure (P < .01). Finally, at Paco, levels of 66 to 70 torr, 
significant changes were observed in all variables except 
for diastolic blood pressure, LVET, and DPTI. 

The expected respiratory acidosis quickly reached pH 
values of 7.14 (P < .001) at Paco, levels of 66 to 70 torr, 
while the Pao, level was 252 torr (Table 1). Significant 
increases in plasma epinephrine levels (P < .01) and plas- 
ma norepinephrine levels (P < .05) occurred with hypercar- 
bia. They were accompanied by marked increases in 
cardiac output (P < .001), stroke volume (P < .01), and 
LVSW (P < .01), with a decrease in total systemic vaseular 
resistance (P < .01). Central venous pressure increased 
significantly. With induction of hypercarbia, stump pres- 
sure in the internal carotid artery always increased, rang- 
ing from 25 to 70 mm Hg before hypercarbia to 50 to 110 
mm Hg at Paco, levels of 60 to 65 torr. 

When the Paco, level had returned to close to 40 torr, an 
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Early Paco., 


Preanesthesia 39 + 2 Torr 





HR, beats/min 
SBP, mm Hg 





350 (+41)}| 





LVETI, msec 416 (+8) 423 (+5) 

'/PEP?, sec 94 (+37) 95 (+ 12)|| 
PEP/LVET 31 (+.03) .40 (+.02)}| 
TTI min:', mm Hg sec/min 2,356 (+ 167) 2,859 (+ 281) 

















DPTI min-', mm Hg sec/min 
DPTI/TTI 


2,398 (+154) 
1.1(+.1) 


2,525 (+118) 
.96 (+ .08) 


Table 1.—Hemodynamic Variables Before Anesthesia, After Induction (Early Anesthesia-Base Line), at Three Levels of 
Paco,, and After Hypercarbia (Late Anesthesia)* 











































Paco., 
46-50 Torr 


87 (+8) 


Anesthesia Paco., 
56-60 Torr 


108(-12)11 


Paco., 
66-70 Torr 


110 (+8)t 


Late Paco., 
42 + 1 Torr 


95 (* 7)ti 

































286 (+9) 
346 (+ 50) 


258 (+18) 
261 (+44)}t 


265 (+14) 
239 (+ 26)t 


268 (+12) 
274 (+34)7§ 





















































434 (+11) 441 (+10) 452 (+7)t 436 (+8) 
170 (+54) 210 (+82) 298(+82);§ 117 (+12)78 
32 (+.04)§ .35 (+.05)§ .28 (+.03)t 36 (+ .02)+ 
3,031 (+ 469) 3,994 (+ 484)§ 4,058 (+343)t 3,064 (+313); 
2,566 (+ 154) 2,648 (+175) 2,555 (+219) 2,195 (+ 108)1 
.93 (+ .01)8 .73 (3-.08)18 .65 (+.04)t 78 (+.08)§ 








*Values expressed as mean +SD. HR indicates heart rate; SBP, systolic blood pressure; DBP, diastolic blood pressure, MAP, mean arterial blood 
pressure; PEP, preejection period; LVET, left ventricular ejection time; S.Q, diastolic time interval; LVETI, left ventricular ejection time corrected for heart 
rate; TTI min-', tension time index; and DPTI min-', diastolic pressure time index. 

Significant difference from previous period (P — .01) based on matched paired t test analysis. 

{Significant difference from baseline (P — .001) based on matched paired t test analysis. 

§Significant difference from baseline (P — .01) based on matched paired t test analysis. 

\|Significant difference from previous period (P < .001) based on matched paired t test analysis. 


average of 25 minutes after the cessation of hypercarbia, 
significant changes still persisted in heart rate, mean 
arterial blood pressure, preejection period, 1/PEP*, diastol- 
ie time interval, diastolic pressure time index, and DPTI/ 
TTI. Other measurements returned to base line values. All 
patients recovered uneventfully, without neurologic 
defects or permanent cardiac changes. Klectrocardiograp- 
hie evidence of transient ischemia was seen in two 
patients. 


COMMENT 


With hypercarbia, stump pressure increased to a range 
suggested as safe for carotid occlusion without a shunt." 
The measurement of stump pressure above the plaque 
using an extensive exposure of the internal carotid artery 
appeared advantageous. It has the advantages of avoiding 
insertion of the needle proximal to atherosclerotic lesions" 
and direct insertion into a normal arterial wall. 

Certain aspects of anesthetic techniques require qualifi- 
cation in analyzing these data. The increase in Pao, at peak 
hypercarbia (Table 2) occurred because of an increased 
inspired concentration of oxygen; nitrous oxide was 
routinely discontinued and the inspired concentration of 
methoxyflurane increased shortly before clamping the 
carotid artery. This was done to provide maximal oxygen 
supply to the brain while maintaining adequate anesthesia. 
Methoxyflurane was chosen for maintenance of anesthesia 


because of its low arrhythmogenic potential in the - 


presence of increased plasma catecholamine levels. With 
the short exposure times during this operation and with 
the low concentrations of methoxyflurane, nephrotoxic 
effects were neither anticipated nor observed, confirming 
the observations of Hetrick et al.'* Other anesthetic tech- 
niques undoubtedly would serve equally well for this 
partieular procedure. 

While some cardiovascular effects of anesthesia and 
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Table 2.—Hemodynamic and Biochemical Measurements 
During Baseline and Hypercarbia* 











Anesthesia 






——— ae Si a ae ee cy 
Paco., Paco., 
39 + 2 Torr 69 + 4 Torr 





Cardiac output, 1/min 4.7 (+.4) 7.8 (+.5)7 







Stroke volume, ml/beat 61 (+7) 77 (+9)t 
Total systemic vascular resis- 

tance (in units) 1.6 (+.2) 1.0 (+.1)f 
Left ventricular stroke work, gm/ 

beat 71 (+6) 107 (+13) 





Central venous pressure, cm of 
water 9(--2) 16 (+2)§ 


Plasma epinephrine, ug/100 ml .034 (+.005) .063 (+ .005)t 


Plasma norepinephrine, 
ug/100 ml .029 (+ .007) .078 (+ .012)§ 


pH, units 7.34 (+.01) 7.14 (+.02)+ 


Pao,, torr 141 (+11) 252 (+ 20) 














*Values expressed as mean +SD. 

TSignificant difference from base line (P — .001) based on matched 
paired t test analysis. 

{Significant difference from base line (P < .01) based on matched 
paired t test analysis. 

§Significant difference from base line (P — .05) based on matched 
paired t test analysis. 


hypercarbia have been described,'*-^ little information is 
available on the response of patients with arteriosclerotic 
heart disease to the challenge of the hypercarbic state. 
Hypertension and tachycardia produced by hypercarbia 
might be viewed subjectively by the clinician with satisfac- 
tion ("good perfusion") or alarm ("strain on the heart"). 
Measurement of blood pressure and heart rate alone do not 
provide an objective measure of cardiac effects. This study 
shows profound cardiovascular effects of hypercarbia. 
Systolie time interval measurements have proved useful 
for the noninvasive detection of changing cardiac function 
at the bedside,” as well as during surgery.*?*** Changes 
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in systolic time interval correlate well with invasive 
measurements of cardiac funetion.^^ Prolongation of 
PEP, increase it PEP/LVET, and decrease in 1/PEP? 
represent depressed cardiac funczion. Generally, decreased 
stroke volume is accompanied oy an increase in PEP/ 
LVET; an acute ncrease in afterload is aecompanied by a 
prolongation of 2EP." The cardiac depressant action of 
anesthetic agents such as thiopental and methoxyflurane 
usually prolonged PEP, increased PEP/LVET, and 
decreased 1/PE>2, with only minor changes in blood 
pressure." 

The direct ani indirect effects of hypercarbia on the 


cardiovascular szstem are dual and opposite. Directly, 


hyperearbia dilates the arteroles and depresses the 
myocardium.” Indirectly, hypercarbia enhances sympa- 
thoadrenal activ ty by liberating catecholamines.” This 
causes abnormal inotropic and chronotropic cardiac effects 
and thus concamitant increase in myocardial oxygen 
consumption. Tke indirect vaseular effects of enhanced 
sympathoadrenal activity depend on the predominance of 
a- (norepinephrine) or B-adrenergic (epinephrine) activity. 
In these patients with heart disease, f-adrenergic cardiac 
and vascular effects prevailed. This resulted in hyperten- 
sion, tachycardm, increased cardiac output and stroke 
volume, and dec-eased systemie vascular resistance. These 
effects were gen2rated by twofold to threefold increases in 
plasma epinephrine and norepinephrine levels. Cardiac 
function increased, as demons-rated by the increase in 
1/PEP®, which correlates with increased peak aortic blood 
flow acceleration." 

The hypercarbia-mediated changes in hemodynamics 
affect myocardiel oxygen consumption” and supply. Direct 
measurement of myocardial oxygen consumption requires 
catherization fcr determinations of coronary blood flow 
and myocardial arteriovenous difference. Indirect mea- 
surements of myocardial oxygen demand (TTI 
min = HR x mean arterial blood pressure X LVET),’ 
and of myocardial oxygen supply — (DPTI 
min = HR x DBP x systolie time interval) allow an 
estimation of the  endocardial viability ratio 
(EVR = DPTI/TTI).** Normel coronary blood flow is 
affected by charges in myocard:al oxygen consumption.***° 
It is regulated »y an interplay between myocardial Paco, 
and Pao., actirg in opposite directions. Carbon dioxide 
dilates the coronary vessels“ and, unless the coronary 
perfusion falls carbon dioxide will ordinarily increase 
coronary blood Jow. This effect is probably mediated by a 
fall in pH.” 

Hypercarbia nereased the cardiac oxygen consumption, 
as seen from tae rise in TTI. Thus, it had a detrimental 
effect on the cardiac oxygen balance. The shortening of 
diastolic filling time (systolic time interval) counteracted 
any possible favorable effect of higher diastolic coronary 
perfusion pressure (DBP). Thus, cardiac oxygen supply 
remained unchanged. Consequently, EVR,* the indicator 
of cardiac oxyg?n balance, declined sharply. Since no direct 
measurement oc assessment of left ventricular end-diastol- 
ic pressure (LVEDP) was made, we could not include it in 
the ealeulatiom of DPTI by subtracting LVEDP from 
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DBP.: However, in other studies where direct measure- 
ments of LVEDP were made, it has been reported to 
remain unchanged“ or to increase during hypercarbia.*? 
Therefore, DPTI and the ratio DPTI/TTI derived from 
these data would tend to be overestimated. Thus, the actual 
cardiac oxygen balance at these levels of hypercarbia may 
be even more unfavorable than we have calculated. 

Endocardial viability ratio values below 0.75 are asso- 
ciated with decreased coronary blood flow and inadequate 
subendocardial perfusion.** Even in the absence of underly- 
ing coronary artery disease, severe decreases in EVR may 
cause the appearance of ischemic electrocardiographie 
changes." This study demonstrated an estimated EVR of 
0.65 at Paco, levels 66 to 70 torr. In fact, in two of the 
patients studied, dysrhythmias (multifocal premature 
ventricular contractions) developed in the immediate 
postoperative period, with ECG changes (ST segment 
depression) compatible with myocardial ischemia. Fortu- 
nately, these changes were transient. 

Simultaneous monitoring of heart rate, blood pressure, 
systolie time interval, and pressure time indices identified 
the various elements responsible for a cardiac hyperdy- 
namic state occurring with hypercarbia. It also provided an 
estimate of the concomitant unfavorable imbalance 
between cardiac oxygen consumption and supply. We 
conclude that arterial Pco, values above 55 torr are not 
desirable, partieularly in patients with heart disease. 
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Clinical Note 








Primary Carcinoma of the Cystic Duct 


Tadao Manabe, MD, Tatsuro Sugie, MD 


© We describe a case of primary carcinoma of the cystic duct 
that conforms to previously established criteria. To our knowl- 
edge, this is the 21st recorded case; it was accidentally discov- 
ered during cholecystectomy. The features of all 21 cases are 
reviewed. Since these tumors tend to be treated surgically at an 
early stage because of the relatively early development of clinical 
symptoms, such as right upper abdominal pain and palpable 
mass, caused by the obstruction of the cystic duct, the prognosis 
is better than that of other extrahepatic bile duct carcinomas. 

(Arch Surg 113:1202-1204, 1978) 


pimay carcinoma of the cystic duct is very rare. Cases 
that satisfy Farrar’s criteria’ for diagnosis of primary 
carcinoma of the cystic duct are even more rare. Farrar’s 
criteria require that (1) the growth must be restricted to 
the cystic duct; (2) there must be no neoplastic process in 
the gallbladder, common, or hepatic ducts; and (3) a 
histologic examination of the growth must confirm the 
presence of carcinoma cells. To our knowledge, only 20 
cases that meet these criteria can be found in the world 
literature. This report presents the 21st case, which was 
accidentally discovered during cholecystectomy. 


REPORT OF A CASE 


The patient, a 55-year-old woman, was admitted to Moriyama 
Hospital, Shiga, Japan, complaining of right upper abdominal pain 
that frequently radiated to the back. This pain first appeared one 
month prior to admission to the hospital, although it gradually 
subsided within a few days. When the pain recurred two weeks 
before admission, however, the patient also noticed a swelling of 
the right upper abdomen. These symptoms continued through the 
two weeks prior to her admission. There was neither nausea nor 
vomiting. The patient’s bowel movements were normal. 

Physical examination revealed that the patient was distressed 
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because of uncomfortable swelling and pain in her right upper 
abdomen. Palpation of the abdomen showed that the tender mass, 
approximately lemon-sized (8 x 5 cm), was in the right upper 
quadrant, apparently an enlarged gallbladder. An upper gastroin- 
testinal x-ray series showed no abnormalities. Cholecystography 
showed that the gallbladder was not functioning. Results of 
laboratory studies were within normal limits. 

On the fifth day of hospitalization, a laparotomy was performed. 
The gallbladder was tense and distended, and its wall was in a 
remarkably acute inflammatory process and was considerably 
thickened. However, there was no palpable stone. The cystic duct 
was about 1.5 cm long and 0.5 em in diameter, and a small tumor of 
approximately 0.7 cm in diameter was felt in the middle part of 
the cystic duct. The common duct, hepatic, duct, and pancreas 
appeared normal. No other abnormality was found. The cystic duct 
with its tumor and the gallbladder was excised. The fatty tissue 
along the common duct was removed with the lymph nodes. 

Pathologic findings of the gallbladder and cystic duct were as 
follows: The gallbladder measured 9 x 5 x 5 em (Fig 1). The 
serosa was dark tan and smooth. On histologic section, the lumen 
was filled with 100 ml of cloudy white-brown fluid, but there were 
no stones. The wall of the gallbladder was 0.3 to 0.5 cm thick. The 
mucosa was purple-brown in color and erosive, covered with the 
white mucous substance. In the middle of the cystie duct, 0.7 em 
from the gallbladder, was the tumor, measuring 0.5 cm in diame- 
ter, that had apparently obstructed the lumen. The tumor invaded 
the cystic wall, but did not reach to the serosa. Mieroscopically, the 
tumor was identified as adenocarcinoma that involved the submu- 
cosa and muscularis of the cystic duct but had not infiltrated to the 
serosa (Fig 2). The lymph nodes around the common duct showed 
no sign of metastasis. 

Following the operation, chemotherapy was administered as an 
adjuvant to surgical treatment of primary carcinoma of the cystic 
duct. The patient was given 18 mg of FT-207 per kilogram of body 
weight per day intravenously for a total of 24,000 mg. She made a 
satisfactory recovery and was discharged. The present prognosis 
is good, as, two years and six months after the operation, she has 
no particular symptoms to suggest the recurrence of the carcino- 
ma. 


COMMENT 


When compared with those of the common and hepatic 
ducts, primary carcinoma of the cystic duct is extremely 
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Fig 1.—Gallbladcer opened to show small adenocarcinoma of 
cystic duct (arrow). 







































rare, making up only 2.6% to 12.6% of all the extrahepatic 
bile duct cancers.^* Cases of this carcinoma that satisfy 
Farrar’s criteria are even less frequently found. Since 
Weinershaus'" description of a case in 1941,° to our knowl- 
edge only 20 athers have been reported up to 1977 (Table). 
Ours is thus the 21st case. In these 21 cases, the average 
age cf the patient was 61 years, and there was a predomi- 
nance of males (67% of the cases). 

"There were no characteristic symptoms of these tumors. 
The clinical manifestations of these lesions in the cystic 
duct were caused by the obstruction of the lumen. Attacks 
of rizht-sided upper abdominal pain that frequently radi- 
ated to the back were present in 81% of the patients. A 
palpable mass was found in 41%. These symptoms seem to 
be due to the distention and tenderness of the gallbladder 
caused by the obstruction. In almost 84% of patients, the 
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. Fig 2.—Adenocarcinoma of cystic duct (hematoxylin-eosin, origi- 
nal magnification X 400). 
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Primary Carcinoma of the Cystic Duct 


Sousce, yr Patient/Age, yr/Sex Abdominal Pain Palpable Mass Jaundice Results A 










Wernershaus,* 1941 1/71/M * * = ye 
Oppenheimer,’ 1942 s 2/57/M -— + + Died in 11 mo 
Ciozatto," 1945 3/50/F + + = eg 
Farar,’ 1951 4/66/M + = = Alive after 6 mo 
Recmond and Majeranowski,'* 1954 5/73/M + Autopsy case 
Rabinovitch et al,“ 1960 6/54/F + + + Died in 1 day 
7/60/F + + E ut. 
Phillips and Estrin,” 1969 15/57/M + - * E 
Vaittinen,” 1922 16/38/M + — — Alive after 84 mo 
17/70/M + -— — Alive after 4 mo 
18/75/F = — = Autopsy case 
Nishimura et @,” 1975 20/52 M + — =- Alive after 12 mo 
Present case, 1978 21/55/F * * - Alive after 30 mo 





gallbladder was found to be distended at operation or 
autopsy. However, since these symptoms are not- specific 
only to these lesions, preoperative diagnosis of primary 
carcinoma of the cystic duct is difficult and is seldom 
made. 

In almost all cases, these small tumors were detected 
only in the course of surgery. The incidence of gallstones 
associated with these tumors was not high, 33%, in compar- 
ison to that with other extrahepatic carcinomas (6896*-*). 
Microscopically, almost all of the tumors, in 18 of the 21 
patients (86%), were of adenocarcinoma; two others were of 
undifferentiated carcinoma. The remaining carcinoma was 
not identified. Metastasis was found in only 29% of the 
cases. Jaundice due to the growth of the tumors or to the 
metastatic lymph nodes was reported only in 19% of the 
cases. 
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Since the tumors easily obstruct the narrow lumen of the 
cystic duct and cause distention of the gallbladder, they 
tend to be found at a comparatively early stage. According- 

ly, the prognosis is fairly good. Among 14 cases that were 

surgically treated, eight patients were alive more than six 

months after surgery. The average length of survival was 

20.2 months, which is better compared to that of the 

gallbladder (5.8 months’) or other extrahepatic bile duct 

carcinomas (3.2? to 11.4° months). 
Usually, the treatment of primary carcinoma of the 






cystic duct is cholecystectomy with resection of the entire 
cystie duet and cleaning of the lymph nodes along the 
common bile duct. However, in the more advanced cases, 
the radical operation, including resection of the hepatico- 


choledoeal duct, is recommended." In our case, we admin- 


istered chemotherapy in the form of FT-207 as an adjuvant 
therapy to surgical treatment following cholecystectomy. 
There are no particular signs of recurrence of the carcino- 
ma at present, two years and six months after surgery. 
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Techniques 


Side-to-End Colorectal Anastomosis 
With Monofilament Stainless Steel Wire 


Joseph R. Quill, MD 


e Anastomotic separation after anterior resection of the 
rectum remains a major problem, although the frequency of 
anastomotic dehiscence after anterior resection varies. Monofil- 
ament stainless steel wire suture is an inert suture, has excellent 
holding power, and is associated with a low probability of wound 
infection. Side-te-end coloproctostomy for anastomotic recon- 
struction after anterior resection has proved to be a satisfactory 
alternative to the usual end-to-end anastomosis. A combination 
of wire suture with side-to-end coloproctostomy was performed 
in 60 consecutive anterior resections in which there were two 
clinical anastomotic leaks and no deaths attributable to anasto- 
motic dehiscence. Simultaneous loop transverse colostomy was 
performed in 13 cases (22%), and all colostomies were subse- 
quently closed without difficulty. This technique is recom- 
mended for reconstruction of bowel continuity after anterior 
resection of the rectum. 

(Arch Surg 113:1205-1208, 1978) 


moval of the upper two thirds of the rectum with 

anastomosis remains the preferred treatment for 
cancer of the middle and upper rectum. The major local 
complication of anterior resection is anastomotic leak,’ 
and the major preventable cause of operative mortality 
after anterior resection is anastomotic leak followed by 
peritonitis, septicemia, and death.» In 1950, Baker’ 
suggested anastomosis of the end of the rectum to the side 
of the sigmoid colon to reduce anastomotie separation. 
Babcock’ popularized the use of steel wire as a suture 
material because it is relatively inert and has excellent 
holding power. The combinatien of a strong inert suture, 
such as wire, with side-to-end coloproctostomy would seem 
to offer the advantages of both wire and the side-to-end 
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anastomosis in maintaining anastomotic integrity. To 
evaluate this combination, 60 consecutive anterior resec- 
tions of the rectum were performed with single-layer 
monofilament stainless steel wire suture and a side-to-end 
coloproctostomy. 


MATERIALS AND METHODS 


Two days before operation, the patient is given a full liquid diet; 
on the day before operation, diet is restricted to clear liquids. 


 Fifty-six grams (2 oz) of castor oil are given on the morning of the 


preoperative day. A single l-liter-volume distilled water enema is 
given two hours before operation. Antibiotic administration has 
varied over the period of the study. 

The surgical technique is similar to that described by Baker." 
For purposes of definition, "anterior resection" of the rectosig- 
moid is distinguished from a "low sigmoidectomy" in that 
complete circumcision of the rectal peritoneal reflexion is required 
in anterior resection but is unnecessary in sigmoidectomy. Ante- 
rior resection also implies division of the lateral rectal ligaments 
and elevation of the rectum from its presacral location. Abdominal 
incision is a low transverse incision from the left anterior axillary 
line to the right side of the right rectus muscle. After mobilization 
of the rectum and the sigmoid colon, the transected end of the 
sigmoid colon is closed with an autosuture stapler or with a row of 
interrupted single layer 5-0 monofilament stainless steel wire 
sutures placed at the approximate junction of the middle and 
proximal thirds of the sigmoid colon. The rectum, which at this 
point is already mobilized thoroughly, is then transected 3 em or 
more below the lowest palpable edge of the rectal tumor and the 
specimen is removed from the operative field. Palpation must be 
done carefully and deliberately to properly assess the location of 
the inferior margin of the tumor. A longitudinal antimesenteric 
linear incision is then made, with the distal end of the incision 
beginning approximately 2 em from the aforementioned sigmoid 
closure. This incision is enlarged to fit precisely the end of the 
rectum. A single layer of interrupted full-thickness 5-0 stainless 
steel wire monofilament suture is then placed at 5-mm intervals on 
the posterior wall, with the knots tied inside the lumen of the 
bowel. Thereafter, a single layer of similar sutures is placed across 
the anterior wall of the anastomosis, with the knots located on the 
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Side-to-end coloproctostomy. Hatched segment of bowel is 
removed. 


exterior of the bowel to complete the anastomosis (Figure). 
Clamps are not placed on tnat part of the rectum that is to be left 
in place nor are clamps placed on the sigmoid colon proximal to the 
suture line. A sump catheter is placed in the pelvis with the tip 
resting on the superior surface of the right levator muscle. This is 
brought out of the abdomen through a right lower quadrant stab 
wound and is attached to suction. The sump is usually withdrawn 
24 hours postoperatively. The anastomosis is not "extraperitoneal- 
ized." Nothing is given orally during the postoperative period until 
the patient has passed gas through the rectum. 

The anastomosis must be tension free and the blood supply must 
be good. In my experience, it has been impossible to use the "no 
touch" technique in low-lying rectal cancers. Proximal gastrosto- 
my and/or colostomy is used as necessary. After encountering 
mechanical problems in early attempts to administer intraopera- 
tive rectal irrigation from below with the theoretical objective of 
reducing the suture line recurrence of tumor, I abandoned intraop- 
erative rectal irrigations from below. Intraoperative rectal irriga- 
tions through the open rectum from above are used only in the 
infrequent event that there is a substantial quantity of residual 
feces in the rectum. With use of the preparation just described, the 
bowel is usually empty as it must be for proper anastomosis. 


Patients 


Of the 31 male and 29 female patients, one was 30 to 39 years old, 
two were 40 to 49 years old, 16 were 50 to 59 years old, 23 were 60 to 
69 years old, 12 were 70 to 79 years old, five were 80 to 89 years old, 
and one was older than 90 years. 


Description of Lesions 


Description of the disease entities requiring operation is given 
in Table 1. Of 60 cases, 58 were adenocarcinomas of the rectum, 
and approximately 50% of the cancers were located in the midrec- 
tum. The single case of diverticulitis was a perforated diverticuli- 
tis of the sigmoid colon that had produced extensive local inflam- 
matory change involving the upper rectum, and removal of the 
upper rectum was performed to obtain a normal colon for anasto- 
mosis. The villous adenoma was a massive lesion, with the lower 
border of the tumor located 7 em above the anal verge. 


Proximal Colostomy 


Proximal transverse loop colostomy was used simultaneously 
with the performance of the anterior resection in 14 of 60 (22%) 
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Duke's Classification 


Description A B 


Adenocarcinoma, 
cm above anal verge: 


0-7 

8-12 

> 12 
Total 


Villous adenoma 
Diverticulitis 


Table 2.—Frequency of Creation 


of Proximal Gastrointestinal Stoma 





Gastros- 
Colostomy tomy Neither Both Total 


Tumor, cm Above 
Anal Verge: 
8-12 5 27 0 2 34 
Villous adenoma 0 0 0 1 1 
Total 9 43 3 5 60 
instances (Table 2). In addition, one patient who had anastomotic 
leak and peritonitis without an operative colostomy underwent 
postoperative loop colostomy. All colostomies have been closed at 
varying intervals postoperatively without intestinal complica- 


tions. All anastomoses were demonstrated by roentgenography to 
be intact before closure of the colostomy. 


Tube Gastrostomy 


Tube gastrostomy has almost completely replaced nasogastric 
intubation in intestinal surgery in my practice (Table 2). The 
method has proved to be effective and safe, with a minimal 
complication rate in several thousand cases, and it avoids the 
respiratory and psychological problems associated with nasogas- 
tric suction. A Foley catheter (F22) is placed through the anterior 
gastric wall and held in place with a double purse-string suture of 
chromic catgut; the Foley catheter is then delivered through a stab 
wound in the epigastrium. The catheter is removed, ordinarily 
without incident, on the eighth postoperative day or thereafter. 


Other Modalities 


A sump was used in 53 of 60 instances and was almost invariably 
removed 24 hours postoperatively since serosanguineous drainage 
from the sump was usually less than 50 ml during this 24-hour 
period. The autosuture was used in 39 of 60 instances (65%); before 
the acquisition of the autosuture instrument, the end of the 
sigmoid colon was closed with interrupted stainless steel wire 
suture. 


COMPLICATIONS 
Anastomotic Complications 


"Anastomotie leak" or "clinical anastomotic leak" is 
defined as (1) loss of anastomotic integrity demonstrated 
by barium contrast evaluation during the postoperative 
period or (2) clinical evidence of abdominal or pelvic sepsis 
compatible with loss of anastomotic integrity. A "subclini- 
cal anastomotic leak" is defined as one that would have 


Colorectal Anastomosis—Quill 


E "i um = beri Sh oi 
| y T 


been demonstra-ed by endoscopic examination or barium 
contrast study but in which tbe patient at the time of 
examination hae no colostomy and is afebrile and asymp- 
tomatic, with narmal colonic fuaction. Subclinical anasto- 
motic leaks that may have occurred are not included in the 
term anastomot» leak. 

Two clinical anastomotic leaks were identified, one was 
manifested by severe pelvic peri-onitis. Transverse colosto- 
my was performed; the patient recovered and several 
months later umderwent colostomy closure. She is now 
asymptomatie vith normal colonie function. The other 
anastomotic leak was detected in a patient who had 
undergone creation of a transverse colostomy at the time 
of initial surge-y. In addition a pelvic peritonitis and 
abscess developed postoperative!y in one patient without a 
colostomy, and the abscess drained through the vagina 
- without the subsequent develepment of a rectovaginal 
fistula. In anotker patient wita preoperative perforated 
divertieulitis, postoperative peritonitis developed; this 
patient had a trensverse colostomy done simultaneous with 
bowel resectiom Neither of these latter two patients 
appeared to have pelvie sepsis Decause of an anastomotic 
leak. Except as described, there was no instance of ileus 
associated with postoperative fever to suggest low-grade 
pelvic peritonits that was dve to fecal extravasation. 
There were no deaths attributable to defects in the anas- 
tomosis. 


Nonanastomotic Complications 


There was nething unusual about the nonanastomotic 
complications ir this series; they were of a character and 
frequency ordinarily associated with surgery of this type. 
There was one ?atality and thet was due to a pulmonary 
embolus that ocurred on the 14th postoperative day. 


RESULTS 
Anastomotic Leaks 


The first anastomotic leak occurred in a 67-year-old man 
who underwent curative resection for a carcinoma of the 
rectum. The bleod supply of th» rectal stump appeared to 
be compromised at operation. However, anastomosis was 
performed and a proximal colostomy was created. Anasto- 
motie complica-ions were expected, and an anastomotic 
leak did develep, as demonstrated by barium contrast 
examination aad sigmoidoscopy. This anastomotic leak 
eventually healed, and the colcstomy was closed with the 
resumption of normal coloreetal function. The second 
anastomotie lezk occurred in a palliative resection in a 
woman who had been advised elsewhere to undergo total 
removal of the rectum with the creation of a permanent 
colostomy. The lesion was quit» low and the creation of a 
difficult anastomosis was followed by the development of 
an anastomotic leak and pelvie peritonitis. Proximal colos- 
tomy was perfermed and followed by recovery with later 
closure of the @lostomy. 


. evel of Rectal Transection 


Dye studies 1ave shown that lymphatic drainage from 
points above tae rectal valve, 7 to 8 em above the anal 
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verge, is exclusively upward.* Below this level, lymph nodes 
may drain laterally along the lateral ligaments or to the 
parietal lymphaties of the lateral pelvic wall. In 1920, 
MeVay* studied 100 cases of lymph node involvement in 
rectal cancer; of these, nodal involvement occurred in 47 
and in only one in 47 was nodal involvement below the level 
of the lesion—a single node at a distance of 1 cm. Best and 
Blair^ studied 607 cases; of these, nodal involvement 
occurred 1 to 2 em below the lesions in 12 (28%) and in five 
(0.8%) nodes were 2 em below the lesion. In 1935, Gabriel et 
al on the basis of careful dissection of nodes in 100 
specimens and examination of more than 2,000 lymph 
nodes, concluded that "lateral or downward spread is only 
found in a later stage of the disease when hemorrhoidal 
lymphaties are choked by metastases." These studies 
demonstrate that the drainage of midrectal cancer is 
cephalad and that lateral drainage is rare in curable 
disease. Long-term data in sphincter-saving operations 
support the concept that cancer of the rectum can be 
brought under control without removal of the levator and 
the sphincter muscles." Dukes? said, "the margin of the 
tumor is usually so distinct and the color contrast so sharp 
that the first impression of the extent of the growth 
formed during the dissection has not often to be modified 
by the subsequent verdict of the microscope.” Black and 
Waugh” studied longitudinal spread in 103 specimens and 
found microscopic extension of 0.5 cm or more in only four 
cases and 1.2 em in only one case of colon cancer. In 
contrast to gastric and esophageal cancer, rectal cancer 
rarely spreads beyond grossly apparent margins. Localio 
and Eng" said that "a distal surgical margin of 3 em is 
sufficient for control of intramural axial spread, although 
wider margins are taken when possible." Therefore, when 
necessary, the rectum was transected at a level 3 em below 
the tumor to avoid a permanent colostomy. Follow-up in 
this series has not yet been long enough to assess the effect 
of use of the 3-em margin on survival. 


COMMENT 


Metal suture (gold) was used by the Greeks and others 
thereafter. Galen also used gold suture. In modern times, 
Philip Syng Physick in 1819 suggested the use of lead wire 
and Mettauer closed a vesicovaginal fistula with silver 
wire. However, it remained for Babcock’ to popularize the 
use of wire in this century. Wire is the strongest available 
suture and produces the least reaction. Wire knots have 
greater holding power than any other suture.'**! Wounds 
closed with monofilament stainless steel wire are less 


. sepsis prone than those closed with braided wire." The 


prineipal objection to the use of wire is the difficulty in 
handling it at operation. 

The prevailing experience suggests that anastomotic 
leak after anterior resection is a major problem. As 
recently as 1975, Goligher et al’ reported a frequency of 
69% anastomotic leaks in 26 anterior resections. His high 
figure is due at least in part to the method of investigation 
he used: each patient underwent postoperative digital 
examination, sigmoidoscopy, and barium enema examina- 
tion. Hoier-Madsen et al? who tabulated only "clinical" 
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leaks, as in the present series, reported seven leaks in 21 
anterior resections done with silk and catgut. One third of 
the colonie anastomotic leaks in his series, which included 
both anterior resection and higher anastomoses, led to 
death from sepsis. Bottsford et al? found anastomotic 
leaks to be the major preventable cause of death in 252 
colon resections for diverticulitis. Morgenstern et al” 
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reported leaks in 45 of 178 (255) anterior resections; this 
figure was reported by Adam et al in 1967. It is apparent 
that anastomotic leak after anterior resection is a persist- 
ing problem in colon surgery. In my experience, low rectal 
side-to-end anastomosis with wire has been a useful proce- 
dure, and it has been associated with a low probability of 
anastomotic separation. 
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Invited Editorial Comment 


The premise that removal of the upper two thirds of the rectum 
remains the preferred treatment of cancer of the middle and 
upper rectum should be challenged. In this region, particularly in 
the midrectum, I believe that the abdominoperineal resection is a 
better operation for cancer and offers greater possibility of cure. 
The studies of Goligher et al, Quer et al, and Grinnel relating to 
distal spread of tumor, omitted in the discussion on level of rectal 
transection, all suggest that a 5.0-cm margin beyond the lesion is 
preferable if anterior resection is the treatment of choice. No 
long-term survival statistics are described in this small series to 
justify the limited distal margin of resection. 

The necessity for gastrostomy in 45% of the cases is questiona- 
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ble. I do not use it except on very special indications. The low 
incidence of anastomotic leaks, however, is commendable and 
suggests, as others have done, that the Baker method is conducive 
to a lower incidence of anastomotic leakage. I do not believe that 
the suture material, if nonabsorbable, is of great consequence in 
short-term complications or long-term results. 

Distal rectal irrigation to lessen local recurrence deserves 
further investigation. I am not as quick to abandon this maneuver 
as is the author. 

LEON MORGENSTERN, MD 
Los Angeles 
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Closure of an Acute Perforated 
Peptic Ulcer With the Falciform Ligament 


Donald E. Fry, MD; J. David Richardson, MD; Lewis M. Flint, Jr, MD 


e When management of a perforated peptic ulcer necessitates 
simple closure, the omentum may not be of adequate quality to 
buttress such a closure. In this unusual circumstance, we have 
found the falciform ligament to serve as an effective alternative 
to satisfactorily plicate peptic perforations. 

(Arch Surg 113:1209-1210, 1978) 


rforated peptic ulcer remains a common cause for 

emergency surgical intervention. Several options of 
management of a perforated ulcer are available to the 
surgeon. The choice of either plication or a definitive 
procedure at the time of initial laparotomy is predictated 
on local technical factors, the age and clinical status of the 
patient, and preexisting symptoms of peptic ulcer 
disease. 

When simple closure of the perforation is indicated, the 
method of Graham’ is commonly used. An autogenous 
omental patch is used to buttress the suture closure of the 
perforation. The omentum facilitates a secure closure and 
minimizes the tension on sutures necessarily placed in 
edematous tissue. 

Oecasionally, however, the omentum is unsuitable for 
reinforcement of the closure. Tie omentum of the thin or 
elderly patient may be very attenuated or virtually nonex- 
istent. In some cases, the omentum may have been 
removed during a previous surgical procedure. In such 
circumstances, the falciform ligament may serve as a 
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satisfaetory alternative to achieve closure. 

After identification of the site of perforation, particu- 
late matter and exudates are mechanically removed from 
the peritoneal cavity. The falciform ligament is mobilized 
by dividing the ligamentum at its insertion to the anterior 
abdominal wall in the midline and extending the sharp 
dissection along the anterior abdominal wall attachment in 
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Illustrates use of mobilized falciform ligament in plication of 
perforated peptic ulcer. 
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a cephalad direction. The dissection may be extended over 
the area of the liver to the triangular ligament to create 
sufficient length and minimize tension on the subsequent 
pedicle. The mobilized ligament is then positioned to 
overlay the site of perforation. Interrupted full-thickness 
sutures are placed and tied over the ligament (Figure). 
Nonabsorbable no. 00 or no. 000 sutures are preferred. A 
Witzel-type gastrostomy is used for gastric decompression. 
Drainage of the site of perforation is not undertaken in the 
perforation unless loculation or abscess so indicate. The 
following case illustrates a clinical situation where this 
technique proved useful. 


REPORT OF A CASE 


A 56-year-old woman with a long history of peptic ulcer disease 
was admitted with a 24-hour history of severe abdominal pain. 
Forty-eight hours prior to admission an upper gastrointestinal 
barium contrast study disclosed a large anterior ulcer in the first 
portion of the duodenum with evidence of chronic gastric outlet 
obstruction. Physical examination showed a thin, emaciated 
patient (height, 158 cm; weight, 40 kg) with absent bowel sounds 
and marked rigidity of the abdomen. Upright roentgenograms 
disclosed free air and barium beneath the diaphragm. After 
adequate restoration of extracellular fluid volume, celiotomy 
showed a l.5-em anterior perforation of the duodenum. Large 


amounts of barium and exudate were present in the abdominal 


cavity. During the exploratory laparotomy, she became hypoten- 
sive. Because of the extensive contamination and hemodynamic 
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instability, simple closure of the perforation was elected, The 
omentum was thin and poorly developed and was therefore not 
satisfactory for closing so large a perforation. The falciform 
ligament was then mobilized and used in the closure of the 
perforation. 

Postoperatively, the patient’s septic state gradually improved 
and intravenous hyperalimentation was instituted, resulting in a 
5.o-kg weight gain. Because of persistent partial outlet obstruc- 
tion, vagotomy and antrectomy were performed three weeks later. 
At reoperation, the viable faleiform pedicle was noted to be well 
healed to the duodenum. Her recovery after gastric resection was 
uneventful. 


COMMENT 


With adequate mobilization, the falciform ligament can 
serve as a viable pedicle to achieve closure of perforations 
of the first portion of the duodenum. The dense, fibrous 
character of the ligament affords tight closure without 
undue tension that might result in sutures tearing through 
the edematous, friable duodenal wall around the perfora- 
tion. As illustrated by the aforementioned case, this meth- 
od is applicable to larger perforations as well as when the 
omentum is unsuitable for use in plication of peptic 
perforations. 
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October 


American Urological Association, Oct 15-18, 
White Sulphur Springs, WVa. Contact AUA, 
55 N Maple Ave, PO Box 643, Ridgewood, NJ 
07451. 

Congress of Neurological Surgeons Annual 
Meeting, Oct 16-20, Washington, DC. Contact: 
D. L. Kelly, MD, Bowman Gray School of 
Medicine, Winston-Salem, NC 27103. 

American College of Surgeons Clinical Con- 
gress, San Francisco, Oct 16-20. Contact: 
Edwin W. Gerish, MD, ACS Office, 55 E Erie St, 
Chicago, IL 60611. 

American Society of Anesthesiologists Annual 
Meeting, Chicago, Oct 21-25. Contact: F. W. 
Connell, Admin Asst, ASA, 515 Busse Hwy, 
Park Ridge, IL 60068. 

American College of Chest Physicians Annual 
Meeting, Washington, DC, Oct 28-Nov 1. 
Contact: ACCP, PO Box 93725, Chicago, IL 
60670. 


November 


Southern Thoracic Surgical Association, Marco 
Beach Hotel, Marce Island, Fla, Nov 2-4. Sec: 
J. Kent Trinkle, MD, 7703 Floyd Curl Dr, San 
Antonio, TX 78229. 


American Society of Plastic and Reconstructive 
Surgeons, Diplomat Hotel, Hollywood, Fla, 
Nov 5-10. 

Western Surgical Association, Phoenix, Nov 12- 
15. Sec: Paul E. Hodgson, MD, University of 
Nebraska Medical Center, Omaha, NE 68105. 

Association for Academic Surgery, Bond Court 
Hotel, Cleveland, Nov 12-15. Sec-Treas: E. M. 
Copeland III, MD, University of Texas Medical 
School, Houston, TX 77030. 
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Southern Surgical Association, The Homestead, 
Hot Springs, Va, Dec 4-6. Limited to members 
and invited guests. 

American Medical Association Winter Scientific 
Meeting, Las Vegas, Dec 7-10. 
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January 
Southern California Chapter, American College 
of Surgeons, Marriott Hotel, Newport Beach, 


Calif, Jan 19-21. Sec Leon Morgenstern, MD, 
8700 Beverly Blvd, Los Angeles, CA 90048. 


April 


American College of Surgeons Spring Meeting, 
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Denver, April 2-5. Contact: E. W. Gerish, MD, 
ACS office, 55 E Erie St, Chicago, IL 60611. 
American Society for Artificial Internal Organs, 
New York Hilton, New York, April 19-21. Exec 
Dir: Ms K. K. Burke, PO Box 777, Boca Raton, 

FL 33432. 

American Surgical Association, White Sulphur 
Springs, WVa, April 25-27. Sec: J. V. Maloney, 
MD, UCLA School of Medicine, Los Angeles, 
CA 90024. 

American Association of Plastic Surgeons, The 
Breakers, Palm Beach, Fla, April 29-May 2. 
Contact: M. S. Turkiewicz, MD, 25 Prescott St 
NE, Atlanta, GA 30308. 

American Association for Thoracic Surgery, 
Boston, April 30-May 2. Exec Sec: W. T. 
Maloney, 6 Beacon St, Boston, MA 02108. 


May 


Society for Surgery of the Alimentary Tract, New 
Orleans, May 22-23. Sec: Larry C. Carey, MD, 
Ohio State University, 410 W 10th Ave, Colum- 
bus, OH 43210. 


June 


Society for Vascular Surgery, Opryland Hotel, 
Nashville, Tenn, June 28-29. 

International Cardiovascular Society, Opryland 
Hotel, Nashville, Tenn, June 29-30. Sec: 
William Fry, MD, 5323 Harry Hines Blvd, 
Dallas, TX 75235. 
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Correspondence and Brief Communications 


Hyponatremia Associated With Tap 
Water Debridement 


To the Editor.—A 20-year-old woman 
was admitted to the hospital after 
falling into a campfire, sustaining a 
60% to 70% third-degree burn. While 
receiving tap water tub baths twice 
daily for debridement, her serum sodi- 
um level was noted to decline progres- 
sively from 137 mEq/liter on admis- 
sion to 122 mEq/liter on the tenth 
hospital day, when the sodium loss in 
an average tub bath was measured 
(Table). A tub was filled with 160 
liters of tap water and sodium deter- 
minations were made using undiluted 
flame photometry specimens. Time 0 
is just before the patient entered the 
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Sodium Loss in a 
160-Liter Tap Water Bath 


Sodium, 
mEq/160 Liters 


Time, Tub Sodium, 
min mEq/Liter 





tub. At 30 minutes, debridement was 
initiated. Even prior to debridement, 
30 mEq/liter of sodium was lost into 
the tub water. As seen in the Table, 
approximately 100 mEq/liter of sodi- 
um was lost with two one-hour tap 
water tub baths daily. 

Sodium loss after burn treatment 


with 0.5% silver nitrate dressings, a 
hypotonic solution like tap water, have 
been estimated to be 350 mEq/sq m/ 
24 hr from noninfected wounds and 
600 to 700 mEq/sq m/24 hr from 
infected wounds.' The mechanism of 
hyponatremia in our patient seems to 
be mainly sodium loss although, as in 
the case of silver nitrate, water gain 
may also be pathogenic. This compli- 
cation of burn treatment should be 
avoided by using saline for tub bath 
debridement. 

STEVEN J. RosANSKY, MD 

Montreal, PQ H3A 1A], Canada 


1. Bondoc CC, Morris PJ, Wee T, et al: Meta- 
bolic effects of 0.5% silver nitrate therapy for 
extensive burns in children. Surg Forum 1T:475- 
477, 1966. 
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Books 





Transurethral Resection, by Sherman J. Silber. 
$18.50, 225 pp, New York, Appleton-Century- 
Crofts Ine, 1977. 

Dr Silber’s book on transurethral 
resection is generally well written and 
covers the preoperative, operative, 
and postoperative problems well. It 
contains no new material however. Al] 
techniques described have been de- 
scribed previously. The material is 
condensed and well organized, easily 
readable, and the illustrations are 
excellent. However, many of the 
references to mortality and morbidity 
are ten to 15 years old and I do not 
believe apply today. 

Let us remember that these are Dr 
Silber's present methods. but that 
there are other excellent alternative 
methods. Dr Silber casually discredits 
open prostatectomy and quotes a 1.8% 
mortality. Mortality for the procedure 
today is probably less than one half of 
1%. The open procedure is also excel- 
lent for very large glands or when 
there are associated vesical diverticula 
or calculi. If done properly, the results 
are as good as by a transurethral] 
resection of the prostate. 

As far as the technique of transure- 
thral resection of the prostate is 
concerned, many operators have 
changed from an initial 12 o'clock cut 
by resection to incisions at five and 
seven o'clock where the blood supply 
S enters the prostate; controlling this 
F first, then cutting the avascular lobes 

upward. 
To perform urethrotomy routinely 





in all patients as stated by Dr Silber 
E seems an overkill. If the meatus or 
E urethra is slightly tight, I would agree 
F however. In the normal size urethra 
: with a No. 24 resectoscope, postopera- 
tive stricture requiring more than one 
or two dilations is unusual. 

In the section discussing overhydra- 
tion, it is well to emphasize that the 
problem usually occurs by opening the 
prostatic venous sinuses early. This 
infuses large amounts of fluid into the 
vascular system. Therefore, opening 
the sinuses early is to be avoided. 

When discussing patients with a 
urethral stricture and who need a 
prostatectomy, Dr Silber advised do- 
ing a urethrotomy and proceeding 
with a transurethral resection of the 
prostate. However, since a resection 
| does have the complication of urethral 
b stricture, I would be hesitant to do 
2 this. Instead, one should be aware that 
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perineal urethrostomy is simple and 
easy to do, and the resection may be 
performed through this without fur- 
ther traumatizing an already present 
stricture. 

The section on resection of bladder 
tumors also deserves comment. The 
author states that open resection of 
bladder tumors should be avoided at 
all costs. I believe that open resection 
of large papillary bladder tumors is 
indicated if properly done because the 
tumor can be removed more effective- 
ly and rapidly by this method. In our 
reported series of 50 open resections 
for papillary bladder tumors, there 
have not been any recurrences in the 
wound or elsewhere in more than a 
five- to ten-year follow-up. 

I would also strongly oppose doing a 
transurethral resection of a bladder 
tumor at the same time as a resection 
of the prostate. The reasons for this 
are that if venous sinuses are opened, 
the possibility of disseminating tumor 
exists. I have seen two such cases. 

The technique described for remov- 
ing bladder tumors is good, but the 
tumor may be removed by first resect- 
ing the mass until the base is identi- 
fied without too much difficulty. I 
have removed as much as 120 g trans- 
urethrally by this method. However, 
such a large tumor would now be 
removed with an open resection. 

The book is readable and well orga- 
nized with excellent illustrations. 
Aside from the comments and criti- 
cisms, one must remember that there 
are equally good alternative methods 
used by many urologists. 

Guy W. LEADBETTER, JR, MD 
Burlington, Vt 
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Program Director, D. B. Stough, III, 
M. D., at above address 
















INDEX TO ADVERTISERS 
B 






Bristol Laboratories ...... 1167-1170, 1195 
Burroughs Welleome Company ...... 1121 


E 
Endo Laboratories .................. 1160-1161 













Lilly, Eli, & Company ssena., 1123-1124, 


Books Received But Not Reviewed 1130-1132, 1184-1185, 3rd Cover 


Aspiration Cytology of the Breast, by Hubert 







Schondorf (trans by Volker Schneider), Philadel- M 
phia, WB Saunders Co, 1978. Mead Johnson Pharmaceutical 
Pathogenic Microbiology, by Vernon T. Schu- Enviéloti sic chest e t M 4th Cover 






hardt, Philadelphia, JB Lippincott Co, 1978. 


A Short Textbook of Surgery, by Selwyn Taylor 
and Leonard Cotton, Philadelphia, JB Lippincott 
Co, 1977. 


Gynecologic Operations, by Harold M.M. Tovell 
and Leonard D. Dank, Hagerstown, Md, Harper 
& Row Publishers Inc, 1978. 


Interpretation of Diagnostic Tests, by Jacques 
Wallach, Boston, Little Brown & Co, 1978. 


Comprehensive Manuals in Radiology: Soft 
Tissues of the Extremities, vol 1, by W.J. Weston 
and D.G. Palmer, New York, Springer-Verlag, 
1978. 


Renal Pathology in Biopsy, by H.U. Zollinger 
and M.J. Mihatsch, New York, Springer-Verlag, 
1978. | 






EE beats 1126-1128 





Smith Kline & French 
Laboratories ...... 1146-1148, 1191-1194 

Stough Dermatology & Cutaneous 
Surgery Clinic, P.A. .................... 1212 


U 
USV Pharmaceutical Corporation .. 1162 
While every precaution is taken to i nsure accuracy, 
we cannot qua rantee against the poe of an 


occasional change or omission in the preparation of 
this indez. 








Books 









Keflex 


cephalexin 
available in dosage forms 
for patients of all ages 


Additional information available to the profession on request. 
Eli Lilly and Company * Indianapolis, Indiana 46206 














Oral Suspension 


125 mg. per 5-ml. teaspoonful e: 





—XX 





500-mg. Pulvules" 


J 250-mg. Pulvules 


Oral Suspensii 
250 mg. per 5 





wr 
"T ud 








ANGEF gets to the site 


cefazolin sodium 





EF p E r — EET "ucc ERE. € TEE = 
Been pur m7 r- TA ' - . ` 1 +e P dii 


to help elimina 
pathogens 


—‘Ancef Offers Broad Coverage 


of the major areas of post-surgical infection due to susceptible indicated 
organisms. See Indications on next page. 


— High Levels Present in ‘Tissues and Fluids! 


'Ancef achieves high concentrations in bone, synovial fluid, and skin structures 
relative to MIC levels for most indicated organisms. ‘Ancef’ is also excreted in 
a microbiologically active form in urine. 


Use with caution in patients with penicillin or other allergies. Appropriate culture and sensitivity testing 
should be performed to determine susceptibility of the causative organism to 'Ancef. 


l. Data on file, SK&F Medical Department. Tissue penetration is regarded as essential to therapeutic efficacy, 
but specific antibiotic tissue levels have not been directly correlated with specific therapeutic results. 


For further information on contraindications, warnings, precautions and adverse reactions, see brief summary 
of prescribing information on next page. 


ANCEF i» 


brand of sterile 


CEFAZOLIN SODIUM SKEF 


Injection: 250 mg., 500 mg., and 1 gram vials a SmithKline company 











Petts Oe.” amp. 


y^ ` 
g 


ud 


ANCEF iy 


brand of sterile 


CEFAZOLIN SODIUM 


(LYOPHILIZED 


"hb, Ue TY 








Injection: 250 mg., 500 mg., and 1 gram vials. 


E 





Most infections can be treated with 500 mg 


or | gram of Ancef every 8 hours. 





Before prescribing, sce complete prescribing information in SK&F 
literature or PDR. The following is a brief summary. 

Indications: Ancef® (sterile cefazolin sodium, SK&F) is indicated 
in the treatment of the following serious infections due to sus- 
ceptible organisms: 
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When abdominal pain due to entrapped gas is 
this severe, it's alarming to a patient. And 

its very location and persistence can convince 
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gas formation. 
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No systemic side effects or untoward reactions hiehest dose 
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there are no contraindications other than known simethicone tablet 
allergy to one of its ingredients. 
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(WARNING: May be habit forming) 15 mg. The enteric 
coated core releases in the small intestine: pancreatin, N.F. 
240 mg, and specially-activated simethicone 40 mg. 
Contraindications: Sensitivity to barbiturates or known 
allergy to an ingredient. 


Supplied: PHAZYME-PB, yellow tablets in bottles . 
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“...it has long been recognized that anxiety, tension, agitation, and apprehension are all capable 
of increasing pain perception...” 


Halpern, L. M.: Anxiety and pain in postoperative patients. Hospital Practice (special report) January 1977, pp: 


Following surgery... 
the perception of pain diminishe 
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100 mg/2 ml —50 mg/ml and 
25 mg/ml Vials and Isojects® 
preoperatively 
and 
postoperatively 
e allays presurgical anxiety... allays 
the anxiety that may heighten the 
perception of postoperative pain 


e may enhance the effects of analgesics 
and reduce narcotic requirements 





e controls postoperative emesis 


e vital signs are seldom impaired 
(Involuntary motor activity, includ- 
ing rare instances of tremor and 
convulsions, has been reported, 
usually with higher than recommen- 
ded dosage.) 


BRIEF SUMMARY 

VISTARIL® (hydroxyzine hydrochloride) 
Intramuscular Solution/For Intramuscular Use Only 
Contraindications: Hypersensitivity to hydroxyzine. 
The solution is for intramuscular use only and 
should not, under any circumstances, be injected 
subcutaneously, intra-arterially, or intravenously. 

Hydroxyzine, when administered to the pregnant 
mouse, rat, and rabbit, induced fetal abnormalities 
in the rat at doses substantially above the human 
therapeutic range. Since adequate data are not 
available to establish safety in early pregnancy, 
hydroxyzine is contraindicated during this period. 
Precautions: HYDROXYZINE MAY POTENTIATE 
THE ACTION OF CENTRAL NERVOUS SYSTEM 
DEPRESSANTS SUCH AS NARCOTICS AND 
BARBITURATES. In conjunctive use, dosage for 
these drugs should be decreased as much as 50°/o. 
Because drowsiness may occur, patients should 
be cautioned against driving a car or operating 
dangerous machinery. The usual precautions for 
intramuscular injection should be followed; soft- 
tissue reactions have rarely been reported when 
proper technique has been used. Hydroxyzine 
intramuscular solution should be injected well 
within the body of a relatively large muscle. Inad- 
vertent subcutaneous injection may result in signif- 
icant tissue damage. In adults, the preferred sites 
are the upper outer quadrant of the buttock (i.e., 
gluteus maximus), or the mid-lateral thigh. In 
children, preferably the mid-lateral muscles of the 
thigh. In infants and small children, the upper outer 
quadrant of the gluteal region should only be 
used when necessary, as in burn patients, in order 
to minimize the possibility of damage to the sciatic 
nerve. The deltoid area should be used only if 
well developed, such as in certain adults and older 
children, and then only with caution to avoid radial 
nerve injury. Intramuscular injections should not 
be made in the lower and middle thirds of the 
upper arm. Aspiration is necessary to help avoid 
inadvertent intravascular injection. 
Adverse Reactions: Drowsiness may occur; if so, it 
is usually transitory and may disappear in a few 
days of continued therapy or upon dosage reduc- 
tion. Dryness of the mouth may occur with higher 
doses. Involuntary motor activity, including rare 
instances of tremor and convulsions, has been 
reported, usually with doses considerably higher 
than those recommended. 
Supply: Vistaril (hydroxyzine HCl) Intramuscular 
Solution: 25 mg/ml—10 ml vials; 50 mg/ml—2 ml 
and 10 ml vials; Isoject®, 25 mg/ml and 50 mg/ml— 
1 ml fill; 100 mg/2 ml—2 ml fill. 

Military Depot: NSN 6505-00-052-1367 (50 mg/ml, 
10 ml vials) 

VA Depot: NSN 6505-00-052-1367B (50 mg/ml, 
10 ml vials) 
More detailed professional information available 
on request. 
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Papers Read Before the 26th Scientific Meeting of the 4 
International Cardiovascular Society, 3 
Los Angeles, June 23 and 24, 1978 É 
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Arterial Grafts 


Past, Present, and Future 


A E ad ees et at 


W. Sterling Edwards, MD 


i27 is an esoteric exercise unless we use it to guide 
cur future. I should therefore like to record the 
recent history of arterial grafts from a personal vantage 
point, paying particular attention to the mistakes I have 
made and the lessons I have learned. Finally, I would like to 
use this experience to point out the directions I think we 
should go, especially in the development of small-caliber 
grafts for coronary bypass and distal leg arteries. 


INITIAL GRAFT ATTEMPTS 


machine. Then the graft was autoclaved and inserted. 3 
Forty years elapsed between the demonstration by As a young instructor at the Medical College of Alabama, J 
Carrel and Guthrie? that homologous and heterologous Birmingham, this was my first attendance at the Ameri- : 
veins and arteries could serve as arterial grafts in experi- ^ can Surgical Association. In fact, I gave the paper just 1 
mental animals and their first use in man. Modern arterial before Dr Voorhees. As the person assigned to procure 4 
surgery began its logarithmic growth in 1948, just 30 years arterial allografts at autopsy for our institution, I was d 
ago, when Gross et al’ demonstrated that arterial allo- ^ extremely interested in the potential that cloth arterial d j 
grafts could be preserved and used satisfactorily in ^ grafts seemed to offer. On arriving home, I obtained some 
humans. In his development of surgery for coarctation in of my wife's old nylon slips and began constructing tubes x 
children, he found patients where end-to-end anastomosis ^ made as just described (Fig 1). Then, I began inserting d 


could mot be performed and grafting was necessary for 
correction. In 1952, DuBost et al* in Paris replaced an aortic 
aneurysm with an arterial allograft. The field of vascular 
surgery was on its way; various techniques of artery 
preservation and storage developed; arterial banks became 
a reality. The initial enthusiasm for the use of allografts 
was soon tempered by serious problems. Since arterial 
allograft donors should ideally neither be old nor have died 
of malignant neoplasm or massive infection, the number of 
grafts was far outnumbered by patients needing such 
grafts. Even worse, it became evident that allografts were 
not uniformly durable, and allograft aneurysms were 
reported with increasing frequency.’ 

This led to the search for other, more accessible and 
durable sources of arterial grafts. An exciting presentation 
was given before the American Surgical Association in 
Cleveland in April 1954 by Blakemore and Voorhees“ on the 
use of synthetic cloth for arterial grafting. These surgeons 
demonstrated first in animals and then in humans that 
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Vinyon "N" cloth could be fashioned into a tubular config- 
uration and could be sutured into arteries with satisfactory 
function as a conduit for blood as soon as the pores of the 
cloth became sealed with platelets and fibrin. It was 
interesting to hear the description of their technique for 
aneurysm replacement in humans. After the aneurysm was 
exposed, measurements were made of the size and shape of 
graft required, and a séamstress just outside the operating 
room would quickly construct a cloth tube on a sewing 


them in dogs. It was immediately apparent that though 
these tubes could be made to function satisfactorily, the 
cuffs and seams were clumsy and difficult to suture, and 
that thrombosis occurred unless the graft was inserted 
with just the appropriate amount of tension. It was 
apparent that there was a great need for prefabricated 
tubes of synthetic cloth with certain handling and flexibil- 
ity characteristics. One of the big breakthroughs in the use 
of cloth was the demonstration that a porous tube would 
stay open much better than a solid tube. This was thought 
to be due to the fact that porosity allowed the new lining or 
“neointima” to cling to the graft inner wall and permitted 
capillaries eventually to grow through the pores and 
nourish this lining. Synthetic grafts implanted in animals 
showed a smooth lining after several months of implanta- 
tion. Whether the cells at the blood interface were true 
endothelium or organized clot was hotly debated. 

In the summer of 1954, I was able to obtain the cooper- 
ation of the Research Division of the Chemstrand Corpora- 
tion, a large synthetic textile company in Decatur, Ala, to 


help solve some of the problems of construction of a 


prefabricated graft. James Tapp, PhD, was assigned to 
work with me on this project. We decided to try to develop 
tubes with the following desirable qualities: (1) various 
sizes without seams, (2) the ability to be sutured wherever 
they were cut, without cuffs, (3) low porosity to control 
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Fig 1.—Technique of tailoring tube out of Fig 2.—Braided nylon tube treated with Fig 3.—Crimping of braided nylon tube 
flat synthetic fabric (Vinyon "N") as dilute solution of formic acid to reduce overcame tendency to kink on flexion. This 


described by Blakemore and Voorhees.’ porosity and reduce fraying of cut ends. became first machine prefabricated seam- 
Fraying was prevented by cuffing the Kinking on flexion was still a problem. less graft to be used in humans and to be 
ends. 


distributed commercially.’ 





Fig 4.—First crude attempt at manufactur- 


ing braided bifurcation graft of nylon. grafts performed with synthetic graft although they had been performed with allografts 
earlier. Note noncrimped aortic segment in these early Y tubes.* 
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blood loss, (4) flexibility such that they would not kink on 
bending, (5) bifurcations and branches. 

First, we decided to work with nylon cloth since it was 
known to be mechanically tough as demonstrated by its use 
in automobile and airplane tires; second, more was known 
about how to chemically modify nylon. Dr Tapp found an 
old machine for making tubular, braided shoelaces, and he 
was able to modify it to make tubes the size of the 
abdominal aorta of the average dog. Thus, the longitudinal 
seam could be eliminated. He found that if he dipped the 
tube in a weak solution of formic acid, the nylon fibers 
would stick to each other and swell slightly. This had two 
advantages: (1) The porosity was reduced. (2) The fraying 
of the tube ends was reduced, eliminating the need for 
euffs. For several months, we worked with different 
concentrations of formic acid, varying the stiffness of the 
tubes and trying to eliminate the kinking on bending (Fig 
2). Nothing worked. Purely by accident one day, Dr Tapp 
was removing a braided tube from the glass rod he used for 
dipping the graft in the solvent when he noticed that it 
assumed a crimped configuration if the two ends were 
compressed toward each other, something only a braided 
tube will naturally do (Fig 3). He let one of the tubes set 
with this crimping and realized that this could eliminate 
the kinking. With great excitement, he sent one to me for 
testing. I was quite doubtful that this would work in the 
bloodstream since all work going on at that time in the 
synthetic graft field suggested that an extremely smooth 
inner lining was necessary to prevent thrombosis. There- 
fore, it was surprising when crimped, small-caliber (6 mm 
inside diameter) grafts uniformly stayed open in dogs. 
Removing and opening these grafts only a few days after 
implantation revealed that the thin layer of fresh clot that 
lines all grafts had leveled out the irregularities of the 
crimps and a smooth lining was present.’ 

In the fall of 1954, our first opportunity came to test this 
graft clinically. A patient with his common femoral artery 
destroyed by a gunshot wound required a 5-em graft and 
no allograft was available. A braided, crimped nylon tube 
was inserted and functioned well, even with hip flexion. 

The clinical need for bifurcation tubes for the abdominal 
aorta was great, but at the time, no textile machines could 
knit or braid such structures. We made contact with 
Norman Jeckel, the dynamic president of US Catheter & 
Instrument Corporation, whose factory in Glens Falls, New 
York, was making most of the cardiac and ureteral cathe- 
ters used in this country. These catheters were braided 
textile tubes coated with vinyl plastic. The first crude 
effort to braid a bifurcation tube is shown in Fig 4. 
Norman Jeckel set to work to improve this fabrication of 
braided “Y” grafts. The products of this machine were 
first used in early 1956.* Our first Y grafts did not have a 
crimped aortic segment, and some were made with a 
funnel shape so we could match the diameter with any size 
aorta we were likely to encounter (Fig 5). These were 
subsequently abandoned for the crimped aortic segment. 

Fraying continued to be a problem when using braided 
tubes, and the ends had to be heat sealed with a hot 
cautery. At about this time, Edward B. Shin, PhD, at North 
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Carolina State Textile Institute, working with Paul 
Sanger, MD, of Charlotte, NC, developed the first tubular 
knitted graft that had the great advantage of not fraying 
with suturing at fresh-cut edges. This had such obvious 
advantages in grafting that we immediately adopted it 
and have used knitted grafts ever since. 

Professor Thomas Edmonds, working with DeBakey and 
associates,” developed a technique of producing a seamless 
knitted Y graft. Earnest Starr, PhD, from Houston solved 
the problem of crimping a knitted tube by placing it on a 
lathe and wrapping a thread around it in a spiral fashion, 
then pushing the two ends of the tube together. Corruga- 
tions were thus formed that could be heat-set into a 
permanent crimp. 


COMPLICATIONS 


How antithrombogenic is the healed neointima of a 
synthetic graft? We’ tried to answer this question in 1957 
by comparing the clotting time of stagnant blood trapped 
in an isolated segment of dog aorta with the clotting time 
of blood trapped in a synthetic graft implanted a year 
earlier. We found that if neointimal healing was complete, 
the clotting time in the graft was the same as in normal 
aorta, about 90 minutes. However, if the graft still 
contained unhealed granulation areas, no matter how 
small, clotting of stagnant blood was rapid by comparison. 
Unfortunately, we later discovered that in humans seldom, 
if ever, is there complete healing in the internal lining of a 
synthetic graft as in animals; so this is one of the causes of 
graft thrombosis. It is also an example of the difficulty in 
trying to draw clinical conclusions from animal experi- 
ments. Much research over the last 20 years has been aimed 
at the problem of developing a fabric tube that would allow 
more complete healing in the human. It seems that velour 
grafts are superior in this regard to standard knitted and 
woven grafts, but they are still not ideal." 

In the late 1950s, we began to become aware of our first 
big mistake, the selection of nylon as the fiber of choice. 
Harrison" first sounded the alarm with animal studies 
indicating that nylon loses 85% of its tensile strength after 
100 days of implantation. Clinical experience confirmed 
these studies within a few years, and true aneurysms 
developed from many of these nylon grafts, necessitating 
their removal. Harrison's work, confirmed in our laborato- 
ry, demonstrated that Teflon and Dacron lost less tensile 
strength than nylon. In fact, Teflon seemed to gain 
strength after implantation. For this reason, we selected 
Teflon as the fiber of choice. This inert fiber seemed more 
likely to last in the body for many years. We feared that 
Dacron would lose its tensile strength more slowly than 
nylon but that it might, after 20 to 30 years, suffer the 
same fate as nylon. My" own recent studies suggest that 
Dacron grafts of standard thickness do indeed lose 
strength initially but then stabilize or lose strength more 
slowly while Teflon, as predicted by early studies, main- 
tains its original strength for at least 18 years (Fig 6 and 
7), Ultralightweight Dacron grafts, however, lose strength 
unpredictably and dangerously within short periods, and a 
number of reports recently have documented the fact that 
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Fig 6.—Yarn tenacity for Dacron-knitted prostheses as manufactured by USCI, Division 
of C. R. Bard, between 1972 and 1977. Left, Note wide variation in tenacity of 
nonimplanted grafts. Right, Yarn tenacity vs time of human implant for Dacron 
prostheses. These were all standard-thickness grafts, not thin-walled or ultralightweight 
grafts. 
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Fig 7.—Yarn tenacity for Teflon-knitted prostheses as manufactured by USCI, Division of 
C. R. Bard, from 1973 to 1976. Left, Note that Teflon starts out with less tensile strength 
than Dacron, but there is less variation in nonimplanted grafts. Right, Yarn tenacity vs 
time of human implant for Teflon prostheses. The two grafts listed at 17 years were two 
limbs of the same Y graft. 
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Fig 9.—In weave configuration (left), threads are woven over and under and 
can be packed together so tightly that there is very low porosity. Knit 
construction (right) in which thread is locked around tiny needle that leaves 
hole when needle is removed. Knitted graft therefore is more porous and 
requires preclotting. 
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Fig 8.—Lightweight knitted Dacron graft 
that ruptured ten years after insertion for 
abdominal aortic aneurysm (top). Configu- 
ration of torn Dacron graft at time of 
emergency surgery (bottom). Graft had 
tenacity of wet tissue paper. 
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these grafts are unsafe.'-* Autopsy on a recent case in 
which death occurred with a rupture of such a graft, 
implanted ten years before for an aneurysm, revealed the 
fabric to have the strength and consistency of wet tissue 
paper (Fig 8). In my opinion, standard Dacron grafts are 
safe for arteriosclerotie patients who are unlikely to live 
more than 20 years, but caution should still be observed in 
using Daeron material in young individuals with a long life 
expectancy, such as a 10-year-old child with an aortic 
coarctation. Here, Teflon seems preferable since all clinical 
and experimental evidence indieates that it is the most 
inert and durable material available. I'* have continuously 
used Teflon grafts since 1958, using only knitted grafts in 
the abdomen or extremities and woven grafts only in the 
chest. We have had no difficulty with detachment or 
embolization of the lining, and our long-term patency rates 
are comparable to those reportec with Dacron grafts. 

In 1958, it became obvious that knitted tubes, even after 
careful preclotting, were dangerous when used in the 
thoracic aorta if inserted in patients receiving heparin 
sodium who have a bypass. Working with Norman Jeckel, 
woven tubes with low porosity were developed that proved 
to be safe in patients receiving heparin." In a weave, the 
fibers can be packed together as tightly as desired while in 
the knitted tube, the pores can be no smaller than the 
diameter of the knitting needle, around which each stitch is 
locked (Fig 9). Experience has shown that tightly woven 
grafts have a higher occlusion rate in vessels smaller than 
the aorta, and this, for a long time, has been thought to be 
due to low porosity. I am not sure this assumption is valid, 
as will be discussed later. | 

Woven grafts of Dacron or Teflon function well in the 
large-caliber thoracic aorta, but embolization of the neoin- 
tima has occurred occasionally when woven grafts were 
used in smaller vessels such as the iliac and femoral vessels. 
Wesolowski's'* extensive animal studies led him to believe 
in the importance of porosity in neointimal healing and 
attachment. 

Another experiment conducted in 1963" was to test the 
strength of the bond that forms between synthetic grafts 
and the adjacent artery. To do this, we sutured Teflon 
grafts with 5-0 plain catgut suture into the abdominal 
aortas of dogs and waited one year; then we removed the 
graft and adjacent aorta and tested the anastomosis with 
pressure to determine its disruption resistance after the 
suture material had completely dissolved. We found a 
strong bond requiring many pounds to separate the graft 
from the aorta, and we assumec that this same bonding 
would apply in humans. Clinical experience showed this not 
to be true. Examination of human graft-artery anastomot- 
ic strength, after carefully cutting the sutures without 
disturbing the anastomosis in any other way, revealed a 
very weak connection; in fact, the graft easily separated 
from the artery. This demonstrated the need for durable 
suture material that would not lose strength since the 
integrity of the graft-artery anastomosis is permanently 
dependent on the sutures. Again, this shows the unreliabil- 
ity of directly applying the results of animal experiments 
to man. This finding led to the recommendation that silk 
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sutures not be used in human synthetic graft-to-artery 
anastomosis since this was a probable factor in the high 
incidence of anastomotic aneurysms in the early days of 
grafting. 

The flexibility of crimped grafts naturally led to their 
use very soon after their introduction as femoropopliteal 
bypass grafts. Early results were excellent, the operation 
was easy and quick, and we”’*' reported a large series in a 
short time thinking with great enthusiasm that the prob- 
lem had been solved. Only when the average follow-up time 
began to reach the two- and three-year period did we begin 
to be less than happy with the results. Patency rates 
declined rapidly, especially when the grafts crossed the 
knee joint. Many patients related the return of symptoms 
and loss of distal pulses to an episode of acute knee flexion, 
such as squatting. Concerned and curious as to the cause of 
this acute occlusion with knee flexion, we persuaded 
patients with functioning grafts to allow us to perform 
arteriography of functioning grafts one or more years 
after implantation, first with the knee straight, then with 
the knee bent as shown in Fig 10. Disappointingly, the 
grafts were found to have lost their original ability to flex 
without kinking. Removal of such grafts two or three years 
after insertion confirmed this loss of flexibility; the fibrous 
tissue investment of the tube had rendered it stiff, with a 
tendency if bent for an occlusive kink to develop. Sadly, it 
became necessary to write another article condemning the 
use of all synthetic grafts below the inguinal ligament 
since the late results of others using synthetics were 
similar to mine." Though femoropopliteal grafts that 
terminated above the knee fared better than those across 
the knee, the long-term results were inferior to those 
achieved by using autogenous saphenous vein. 


CURRENT STATE OF THE ART 


For close to 20 years, the saphenous vein has been the 
standard by which other small vessel grafts have been 
compared. Collagen tubes? made from bovine carotid 
artery became popular in the late 1960s and early 1970s, but 
poor long-term results have caused this graft to be aban- 
doned in recent years.** High late occlusion rates, especially 
if this graft crossed the knee, and aneurysm formation in 
significant numbers were the major problems. Again, 
graft removal demonstrated that these collagen tubes had 
become stiff rods as the patients' own collagen replaced 
that which had been implanted. 

Coronary bypass procedures beginning in the late 1960s 
again demonstrated the effectiveness of the saphenous 
vein as a small artery graft." Following the demonstration 
by Green and others^* of the greater late patency rate of 
the internal mammary artery, we” worked to extend this 
finding by exploring the use of autogenous arteries entire- 
ly for coronary bypass. We found that triple bypass 
procedures could successfully be performed using both 
mammary arteries and the splenic artery brought through 
the diaphragm (Fig 11). Superior patency rates were 
achieved, but the extra time required and the difficulty in 
dissecting the splenic artery made this procedure less than 
optimal Pancreatitis was occasionally produced as well. A 
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number of surgeons’: have continued to demonstrate the 
superiority of the mammary arteries as far as late patency 
is concerned. Synthetic or biologie grafts only on rare 
occasions have been successful as coronary bypass grafts. 

Two new grafts have appeared in the past several years, 
polytetrafluoroethylene (PTFE)* and human umbilical 
cord veins?' PTFE is the chemical equivalent of Teflon. 
Grafts are made by extruding a low porosity tube of this 
material that handles well, sutures nicely, and does not 
need preclotting as do knitted grafts. As with any new 
graft, there are conflicting reports, mostly enthusiastic, 
but some discouraging. The same may be said for the 
umbilical cord vein.** Both grafts are obviously quite useful 
in the patient in need of limb salvage who has no satisfac- 


tory saphenous vein. Enough time has not elapsed to 


determine how durable will be the patency of these new 
grafts, but I believe they are superior to earlier synthetics. 
Only when a significant number have passed the three- 
year mark with continued patency will we begin to be able 
to compare them with our standard, the autogenous vein. 
In the meantime, what is the best choice if no leg vein is 
available? Currently, for both leg ischemia and coronary 
bypass, if we know there is no autogenous leg vein, we 
prefer the arm vein. If the patient needs a femoropopliteal 
or tibial bypass, saphenous phlebograms are performed. If 
the saphenous vein is too small, an arteriovenous fistula is 
established at the wrist to "arterialize" the arm veins. The 
definitive procedure is then performed using the dilated 
arm vein two or three weeks later. Arm veins have been 
used successfully in our clinic for coronary bypass, as well 
as for femoral, popliteal, and tibial bypass. It is surprising 
that PTFE grafts and umbilical cord vein grafts have not 
been successful as coronary bypasses in view of their early 
success as leg grafts. If arm veins also are too small, we 
would use umbilical vein for limb salvage. 


HYPOTHESIS, IMPLICATIONS 
FOR THE FUTURE 


Can an arterial graft be produced that is as good as or 
better than the saphenous vein? To develop such a graft, 
we first must discover the cause of failure of all presently 


used small grafts, including the saphenous vein. At this 


time, I would like to present a hypothesis based on these 
years of work with grafts and to see if I can support it with 
clinieal and experimental observations. The hypothesis is 
this: Small vessel grafts fail after months or years because 
they become stiff and nonpulsatile. The two following 
mechanisms are involved: (1) intimal hyperplasia that 
develops in the artery just proximal and distal to the 
anastomosis between the rigid graft and the compliant 
artery; (2) the loss of self-cleaning quality as the graft 
becomes stiff and nonpulsatile and can thus no longer 
prevent deposits of fibrin and platelets from forming on 
the walls. Newton and others? years ago showed the 
progressive loss of compliance of synthetie grafts. Bovine 
grafts, as the animal collagen is replaced by the host, also 
become extremely rigid tubes. 

What is the evidence that these factors are at fault? 
Darling,” working with Linton, demonstrated the superi- 
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ority of the autogenous vein over other types of femoropo 
pliteal reconstruction, even when the graft does not cros: 
the knee joint (Fig 12). This has been confirmed by man; 
other surgeons. The relative failure rates correspond wel 
with the length of time it takes for each type of graft t« 
become a rigid tube. Even the saphenous vein shows : 
progressive failure rate over the years. Is this due to "poo 
runoff” or "progressive disease," as is often claimed' 
Darling? and Linton could demonstrate no significan: 
difference in late patency between patients with an angio: 
graphically good outflow as opposed to those with a pool 
outflow, suggesting that it was the graft rather than the 


host vessels that caused the late occlusions (Fig 13). They 


also found no difference in late patency whether the 
original operation was for claudication or limb salvage. 
Szilagyi,® (Fig 14) has reported a late autogenous vein 
patency rate of 50% at ten years in femoropopliteal 
bypasses. He has also demonstrated the development o1 
substantial atherosclerosis or intimal hyperplasia in 20% of 
autogenous vein grafts beginning after three years. These 
observations suggest that saphenous veins, though the best 
we have, are not perfect grafts and that late occlusions 
may be due to loss of compliance. Waddell and associates? 
found that autogenous canine leg veins used as artery 
grafts lost most of their compliance and elasticity in one 
year and became passive conduits. 

There is abundant evidence of "layering" of clot in 
synthetic grafts that have become stiff from incorporation 
by the healing process. An example of layering of blood clot 
in humans is the thrombus that forms on the walls of a 
fibrillating left auricle that can no longer clean itself by 
rhythmic contraction. Szilagyi?* demonstrated layering of 
blood clot in autogenous veins years after implantation, 
especially if there was distal stenosis causing some stagna- 
tion. This is not seen early after implantation, even with 
poor runoff, suggesting that wall stiffening and loss of 
self-cleaning pulsatility might be a factor. The plaques 
that form at the graft-artery anastomosis (Fig 15), often 
called progression of disease, are quite consistent with 
intimal hyperplasia from the compliance mismatch that 
develops between the stiffening graft and the expansile 
artery. 

Can this compliance differential cause intimal trauma 
with deposition of fibrin and progressive stenosis (Fig 16)? 
Recently, we tested this hypothesis by inserting solid tubes 
(4 mm inside diameter) of Teflon in the iliac arteries of 
dogs. On one side, the tube was lined with autogenous 
splenie vein while on the other, the Teflon tube was left 
bare (Fig 17). Femoral pulses disappeared within two 
weeks on both sides in all dogs, and autopsy revealed 
thrombus firmly attached to the arterial intima just distal 
to the tube conduit. We believe this demonstrates that a 
rigid arterial conduit, even if lined with an "ideal" 
nonthrombogenic lining such as autogenous vein, results in | 
intimal injury at the junction point with a pulsating artery. 
A clinieal situation where this type of intimal hyperplasia 
very frequently causes failure is at the venous end of a 
renal dialysis shunt. In spite of the high flow rates in these 
arteriovenous shunts, intimal hyperplasia at the junction 
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Fig 10.—Common femoral to distal popliteal knitted Teflon graft 
one year after implantation. Left, With knee straight, graft was 
widely patent and peripheral pulses were strong. Right, With hip 
and knee bent, graft kinked at knee, and pedal pulses became 
depressed. One year later, this graft occluded.” 
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Fig 12.—Patency rates of 859 femoropopliteal grafts and recon- 
structions between 1960 and 1974 by Darling and Linton (from 
Darling”). 
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Fig 11.—Triple coronary bypass can be done with autogenous 
arteries if no veins are available, using both internal mammary 
arteries and splenic artery brought through diaphragm. Those 
who use internal mammary arteries routinely have found signifi- 
cantly higher long-term patency than with saphenous veins.” 
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Fig 13.—Femoropopliteal vein bypass grafts in which patency rate 
is related to outflow vessels. No significant difference in patency 
rates could be demonstrated at five years between patients with 
angiographically good outflow tract as opposed to those with 
poor outflow tract (from Darling”). 
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Fig 15.—Intimal hyperplasia at distal anas- 
tomosis of stiffened Dacron graft and host 
artery (three years postimplant). 





Fig 17.—Solid Teflon tubes (4 mm inside 
diameter). These were inserted in iliac 
arteries of dogs with one side bare and 
other lined with thin-walled autogenous 
splenic vein. All tubes occluded within two 
weeks, suggesting rigid tube was more 
important than thrombogenicity of lining in 
producing thrombosis. 
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Fig 14.—Cumulative late patency rates 
(left) in 241 femoropopliteal (FP) and 48 
femoroinfrapopliteal (FiP) venous auto- 
grafts (from  Szilagyi^). Morphologic 
changes (right) in venous autografts seen 
in angiograms: (a) intimal thickening (in 21 
of 260 cases studied) and (b) atheroscle- 
? rosis (in 20 of 260 cases studied) (from 
Szilagyi”). 


SYSTOLIC POSITION 


ZONE OF ga TOLIC 
ENDOTHELIAL 
STRESS 


CENTERLINE OF LUMEN 


Fig 16.—Compliance mismatch at anastomosis between rigid graft and flexible 
artery. Pulse wave traveling through nonpulsatile graft releases large amount of 
energy when it reaches pulsatile host artery. First few millimeters of artery, 
prevented from absorbing this energy by distending, suffers endothelial injury with 
each pulse. Intimal hyperplasia results. 
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of the solid tube and the distensible vein is the most 
frequent cause of failure. 

Could we have been wrong all these years in believing 
that fabric tubes as peripheral vessel grafts maintain 
pateney better than solid tubes of the same material 
because of the porosity of the fabric? Bovine carotids, 
umbilieal cord veins, and saphenous veins are not porous, 
and yet they function initially very well. Is it possible that 
fabrie grafts maintain early patency because the more 
porous they are the more distensible and pulsatile or 
compliant they are? I think this is a good possibility. 

Muca research over the last 20 years in the development 
of smzll vessel grafts has been related to the search for 
nonthrombogenic surfaces or for surfaces that heal quickly 
to form a nonthrombogenic pseudointima. We already have 
such surfaces. Sawyer et al** have clearly demonstrated the 
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relative effectiveness of a negative charge on the internal 
surface of an artery or a graft. But we still do not have a 
small vessel prosthesis that can routinely be used with 
success for both coronary or leg artery bypass. Other 
investigators, principally Clark et al,° DeWeese,“ 
Abbott," and Lyman,” have expressed concern about the 
compliance mismatch of current synthetic grafts and 
arteries. 

I suggest that we need to develop a tube with dynamic 
walls that pulsate with a compliance close to that of small 
arteries, a tube that does not become incorporated or 
replaced by fibrous tissue from the host. Can this be 
aecomplished? I believe so! The first 30 years of arterial 
grafting has been an extremely exciting era to live 
through, but I prediet the next 30 years will be equally 
exciting, if not more so. 
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*Skin and soft-tissue infections, including 
peritonitis, caused by susceptible strains of 
staphylococci (both penicillinase and 0 
nonpenicillinase-producing), group A 
beta-hemolytic streptococci, Escherichia 
coli, Proteus mirabilis, and Klebsiella. 

e tAdministered to six patients by rapid I.V. infusion. Please see opposite page for 
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In serious skin and soft-tissue infections * 


OFTEN USEFUL 
WHEN MOST NEEDED 






As you know, skin and soft-tissue infections* including 
peritonitis, may progress with alarming rapidity in patients 
with impaired host defenses...even to the point of becoming 
irreversible. Keflin can often be useful before the infection 
becomes irreversible...exactly when it is most needed. 

Eleven years after its introduction, Keflin continues to be 
effective against most strains of gram-positive and gram- 
negative organisms commonly implicated in serious skin 
and soft-tissue infections* Therefore, when you suspect that 
the pathogen involved is one of the susceptible organisms 
for which the drug s indicated in skin and soft-tissue 
infections * you may begin therapy with Keflin even while 
results of susceptibility studies are pending...and thus save 
precious hours for the patient. Keflin may be administered 
to infants and to patients with reduced renal function. 

Keflin should be given cautiously to penicillin-sensitive 
patients. 

Itis contraindicated in persons who have shown hyper- 
sensitivity to cephalosporin antibiotics. 

* Skin and soft-tissue infections. including peritonitis. caused by susceptible strains 


of staphylococci (both penicillinase and nonpenicillinase-producing). group A 
beta-hemolytic streptococci. Esch. coli, Pr. mirabilis, and Klebsiella. 
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Brief Summary. 

Consult the package literature for 
prescribing information. 

Indications: Keflin* (cephalothin sodium, 
Lilly), Neutral. for Injection, is indicated for the 
treatment of serious infections caused by 
susceptible strains of the designated micro- 
organisms in the diseases listed below: 

Skin and soft-tissue infections, including 
peritonitis, caused by staphylococci (peni- 
cillinase and nonpenicillinase-producing), 
group A beta-hemolytic streptococci, 
Escherichia coli, Proteus mirabilis, and 
Klebsiella 

Bone and joint infections caused by 
staphylococci (penicillinase and 
nonpenicillinase-producing) 

Contraindication: Previous hypersensitivity 
to cephalosporins. 

Warnings: BEFORE CEPHALOTHIN 
THERAPY IS INSTITUTED, CAREFUL 
INQUIRY SHOULD BE MADE CONCERN- 
ING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEPHALOSPORINS AND 
PENICILLIN. CEPHALOSPORIN C 
DERIVATIVES SHOULD BE GIVEN 
CAUTIOUSLY TO PENICILLIN-SENSITIVE 
PATIENTS. 

SERIOUS ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE EPINEPHRINE 
AND OTHER EMERGENCY MEASURES. 

There is some evidence of partial cross- 
allergenicity of the penicillins and the 
cephalosporins. Severe anaphylactoid 
reactions have been reported with both drugs. 

Patients with allergy and hypersensitivity 
should receive antibiotics cautiously and 
only when necessary. 

Usage in Pregnancy — Safety for use during 
pregnancy has not been established. 
Precautions: Patients should be followed 
carefully to detect any side-effects or drug 
idiosyncrasy. If an allergic reaction occurs, 
discontinue the drug and treat the patient with 
usual agents 

Although alteration in kidney function is 
rare, evaluation of renal status is recom- 
mended. Patients with impaired renal func- 
tion should be placed on a reduced dosage 
schedule to prevent excessive serum con- 
centrations. Consult prescribing information. 

If thrombophlebitis or superinfection 
occurs, take appropriate measures. A false- 
positive reaction for glucose in the urine has 
been observed with some tests but not with 
Tes-Tape® (urine sugar analysis paper, Lilly). 
Adverse Reactions: Maculopapular rash, 
urticaria, pain, induration, tenderness, eleva- 
tion of temperature, reactions resembling 
serum sickness, anaphylaxis, eosinophilia, 
drug fever, neutropenia, thrombocytopenia, 
hemolytic anemia, thrombophlebitis, transient 
rise in SGOT and alkaline phosphatase, rise 
in BUN, decreased creatinine clearance, and 
a positive direct Coombs test have been 
reported. [111475S] 
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Combined Left Ventricular Aneurysm and 


Coronary Artery Bypass Surgery 


Long-term Results of 100 Consecutive Patients 


John E. Hutchinson III, MD; George G. Green, MD; Haroutune A. Mekhjian, MD; 
Jorge L. Camuñas, MD; Salem M. Habal, MD; Eduardo M. Parodi, MD; Miles J. Schwartz, MD 


è Forty-four percent of 2,367 patients who had operations for 
the complications of coronary atherosclerosis between 1971 and 
1977 were noted to have major left ventricular wall motion 
abnormalities. Of this group, 100 patients required left ventricu- 
lar aneurysm resections or plications (4.296). There were 85 men 
and 15 women. Their average age was 52 years (range, 30 to 68 
years). Concomitant coronary artery bypass grafting was 
required in 95 patients. The operative mortality was 796 and the 
actuarial survival at six years was 7896. Patients were followed 
for an average of 31 months (range, 3 to 72 months). Eighty-eight 
percent of the survivors had excellent or good results with 
improvement of their functional status to the New York Heart 
Association classes | and Il. Age, congestive heart failure, and 
poor residual left ventricular function had an adverse effect on 
the outcome of these patients. Concomitant coronary artery 
bypass grafting seems to have favorably influenced their 
outcome and functional recovery. Surgical judgment is of great 
importance in selecting which patients require left ventricular 
aneurysm resection. 

(Arch Surg 113:1236-1240, 1978) 


neurysms of the left ventricle develop in 3.5% to 38% of 
the patients who sustain transmural myocardial 
infaretions."* This complication of atherosclerotic heart 
disease can result in congestive heart failure, angina 
pectoris, ventricular tachyarrhythmias, and systemic 
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embolization. The severity of the hemodynamic malfunc- 
tion that occurs with postinfarction ventricular aneurysms 
is proportional to the amount of scarred muscle and its 
thickness. It is also related to the involvement of adjacent 
valvular support mechanisms and the contractility of the 
residual myocardium. The natural history of ventricular 
aneurysms has been described in both postmortem stud- 
jes'^'* and in reported clinical series.**'' The five-year 
mortality in patients treated medically has been reported 
to be 46% to 88%.** 

The surgical repair of large ventricular aneurysms that 
resulted in symptoms of overt cardiac failure was first 
successfully reported by Likoff and Bailey'* in 1955, with- 
out the use of cardiopulmonary bypass. In 1958, Cooley et 
al? reported left ventricular aneurysm resections using 
cardiopulmonary bypass. Many groups have reported their 
results with ventricular aneurysmectomy in recent 
years.''-** This report will examine the effect of surgical 
therapy on left ventricular aneurysms during the era of 
direct myocardial revascularization. 


SUBJECTS AND METHODS 
Subjects 


During the period between March 1971 and March 1977, 2,367 
patients had surgery for the complications of coronary atheroscle- 
rosis. We culled from this group 100 consecutive patients who had 
operative procedures performed on their left ventricular aneu- 
rysms. The aneurysm treatment group therefore comprised 4.2% 
of this population. There were 85 men and 15 women in the group. 
Their mean age at the time of surgery was 52 years. Their ages 
and sex distribution were similar to those of the patients who had 
isolated coronary artery bypass grafting during the same period. 
Of the patients who had coronary bypass grafting only, 44% had 
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left ventricular wall motion abnormalities on their preoperative 
ventri-ulograms."' 

The »reoperative symptoms and findings indicate that patients 
having aneurysm resections were sicker than those who under- 
went coronary artery bypass grafting as an isolated procedure in 
the same period.?*^ Angina was the only symptom in 56 patients, 
wheress in 23 patients angina was combined with cardiac failure, 
fatigu-, or arrhythmias. Fatigue, as a major complaint, was the 
second most prevalent symptom and was noted in 59 patients. 
Overt -igns of congestive heart failure were present in 36 patients. 
Syster-ie arterial embolization had occurred in four patients. All 
patien-s had at least one documented myocardial infarction and 26 
had evadence of multiple infarctions. When patients were catego- 
rized according to the New York Heart Association (NYHA) 
functienal classification, 88% were in classes III (52%) and IV 
(36%) and 12% in class II. 


Preoperative Hemodynamic Data 


Man- patients had cardiac catheterization and angiograms 
performed at other institutions. The available hemodynamic data 
mdicates mildly elevated pulmonary artery and pulmonary capil- 
lary wedge pressures (Table 1). The left ventricular end diastolic 
pressuze was abnormally elevated in the group, with a mean of 20 
mm He and a range between 4 and 42 mm Hg. The ejection 
fractioms were reduced, with a mean of 0.39 and a range between 
0.10 ard 0.63. The cardiac indices were reduced to a mean of 2.5 
liters/min/sq m (range, 1.3 to 35 liters/min/sq m). 


Preoperative Angiograms 


Ther= were 17,patients with involvement of a single major 
eoronamy artery, 34 with two and 47 with three involved vessels. 
Ninetyseven of the 100 patients had considerable stenosis or 
comple»e oeclusion of the left anterior descending (LAD) coronary 
artery as follows: 


No. of 
Ceronary Artery Patients 
LAD 16 
L£ D, circumflex 14 
LAD, right 20 
L£D, circumflex, right 47 
Let main, right 2 
Richt 1 


Surgical Technique 


The ft ventricular aneurysm resection and coronary artery 
bypass grafting is done through a median sternotomy using 
cardiop--Imonary bypass with moderate hypothermia (28 to 30 °C) 
and ve-trieular fibrillation. The left ventricle is vented by a 
catheter placed through the right superior pulmonary vein." 
Cardiopalmonary bypass and ventricular fibrillation are estab- 
lished prior to manipulation of the heart if pericardial adhesions 
are present. The aorta is cross-dlamped only when necessary to 
obtain = dry operative field and adequate exposure. The distal 
aortocomnary anastomoses are usually done first unless loose 
thrombes in the aneurysm is suspected.“ 

The area of the aneurysm is incised and thrombus, if present, 
is carefully removed. The aneurysm is partially excised, leaving a 
margin ef scar tissue for the placement of sutures. The repair is 
dene with mattress sutures buttressed with Teflon felt strips. Air 
is removed through the suture line as it is completed. The proximal 
vein anzstomoses are then performed. The heart usually defibril- 
lates spentaneously or it is electrieally defibrillated. All major 
arteries greater than 2 mm that have hemodynamically signifi- 
eant obgzructions are then bypassed. Those arteries that lead to 
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Table 1.—Preoperative Hemodynamic Data 


No. of 
Patients Mean Range 


32 

30 
Left ventricle end diastolic 92 20mmHg 4-42 mm Hg 
Ejection fraction 45 0.39 0.10-0.63 


Cardiac index 38 2.5 liters/ 1.3-3.5 liters/ 
min/sqm . min/sqm 





the area involved by the aneurysm are bypassed if the remaining 
vessel still supplies viable muscle. 


Operative Findings 


The aneurysms were most frequently located in the anterolater- 
al aspect of the left ventricle (49 patients). Apical and anteroapical 
locations were next in frequency (37 patients). Two patients with 
posterior aneurysms had associated acquired ventrieular septal 
defects (Fig 1). Mural thrombus was present in 40% of the patients 
who had a ventriculotomy performed. Almost all patients had 
some pericardial adhesions at the area involved by the aneurysm. 
In 92 patients, the decision to resect the aneurysm was made 
preoperatively by the surgeon. In eight patients, the final decision 
to resect was made intraoperatively. In these patients, a more 
discrete aneurysm than anticipated from the preoperative study 
was found. 


Surgical Procedures 


The average number of distal anastomoses performed was 2.06 
per patient. Later in the series, there was a trend to perform more 
distal anastomoses. Five patients had resection of a left ventricu- 
lar aneurysm and no bypass grafting. In four of these patients, the 
only coronary vessel involved was the one supplying the aneurysm. 
In the fifth patient, there were other obstructed arteries, but no 
veins were suitable for bypass conduits. This patient died 2.5 
months after surgery. 

Eighty-three patients had resection of the aneurysm combined 
with eoronary artery bypass grafting. Ten patients had plication 
of their aneurysm combined with coronary artery bypass grafting. 
Plieation techniques were used in our early experience. After 
encountering mural thrombi in many opened aneurysms, there 
was a change in attitude. We then began to open all aneurysms. 
Two patients had resection of the aneurysm combined with repair 
of an acquired ventricular septal defect and coronary artery 
bypass grafting (Table 2). 


RESULTS 
Operative Mortalities 


Seven patients died within 30 days of operation. Three of 
them died in the operating room when they could not be 
separated from cardiopulmonary bypass and three died 
during the first postoperative week due to complications of 
a low cardiac output (LCO) state. The seventh operative 
mortality occurred in a patient who had intractable 
ventricular arrhythmias. 


No. of 
Patients 
Died in operating room 3 
LCO + myocardial infarction 
LCO + congestive heart failure 1 
LCO + arrhythmia 1 
Myocardial infarction + arrhythmia 1 
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Fig 1.—Location of aneurysm. Diagrammatic representation of 
heart in left anterior oblique projection showing areas where left 
ventricular aneurysm developed in our patients. Anterolateral 
aneurysms were most common. 


The operative mortalities occurred in patients who were 
older than the group as a whole (59.6 years vs 52 years) and 
those with hemodynamic evidence or more severe left 
ventricular impairment (Table 3). The extent of their 
coronary artery disease, as evaluated by the number of 
grafts constructed, was more severe (2.42 vs 2.06 grafts per 
patient). Six of the operative mortalities occurred during 
the first three years of the study and only one death 
occurred during the second three years. 


Late Mortalities 


Fifteen late deaths occurred in the follow-up period. 
These patients lived an average of 15 months postopera- 
tively. Three deaths were considered noncardiac. One 
patient had a stroke, one a brain tumor, and the third 
patient died during recovery from an abdominal aortic 
aneurysm resection five months after his ventricular aneu- 
rysm operation. Most of the late mortality patients experi- 
enced symptomatic improvement during their survival 
period. Twelve of the deaths, however, resulted from 
progression of the underlying disease process. The causes 
of death were as follows: 


No. of 
Patients 
Acute myocardial infarction 5 
Pulmonary embolus 2 
Congestive heart failure 3 
Sudden death or unknown 3 
. Stroke 1 
Brain tumor 1 


Long-term Survivors 


The mean follow-up period for late survivors was 31 
months (range, three to 72 months). All but two patients 
improved or retained their NYHA functional classification 
status. The mean preoperative NYHA classification was 
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Table 2.—Surgical Procedures and Mortality 






Mortality 
No. of 
Patients Early Late 
Aneurysm resection 5 0 2 
Plication and bypass 10 3 0 






Resection and bypass 83 4 13 


Resection, bypass, 
ventricular septal defect 2 0 0 
15 










Table 3.—Hemodynamic Parameters in 
Operative Deaths vs Survivors 
Operative Operative 
Deaths Survivors 
No. of patients 7 93 
Cardiac index 2.0 liters / 2.57 liters/ 
min/sq m min/sq m 
Left ventricular end 
diastolic pressure 25 mm Hg 20 mm Hg 
Ejection fraction 0.31 0.40 











Fig 2.—Preoperative and postoperative status of patients accord- 
ing to the New York Heart Association functional classification. 


3.1, whereas after surgery it became 1.8 (Fig 2). 

Survival for the entire group of 100 patients was exam- 
ined by the actuarial method, expressed as percent.” The 
7%-operative mortality and a steep mortality slope during 
the first two postoperative years is noted. After the first 
two years, the survival curve levels off. At six years, 78% of 
the patients are alive. When our aneurysm resection group 
is compared with our isolated coronary artery bypass graft 
group,” the considerably higher operative mortality of 
the aneurysm group is noted (Fig 3). 

When the actuarial survival curve of the St Luke's 
Hospital surgically treated aneurysm group is compared 
with the Cleveland Clinic nonsurgical group reported by 
Bruschke et al? a striking improvement in longevity is 
apparent in the surgical group. This becomes most evident 
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Fig 3.—Comparative cumulative survival rate. Actuarial survival 
curves of patients who had left ventricular aneurysm resection 
and those who had isolated coronary artery bypass (A. Cameron, 
MD, H. G. Kemp, MD, S. Shimomura, MD, et al, unpublished data, 
1978). 
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Fig 4.—Comparative cumulative survival rate. Actuarial survival 
curves of patients who had left ventricular aneurysm resection at 
St Luke's Hospital Center and those who had angiographic 
evidence of left ventricular aneurysm but were not operated. 


after the first three years. In the nonsurgical group, the 
mortality continues to be high, whereas in the surgically 
treated group this rate reaches a plateau (Fig 4). 


COMMENT 


During the period of this study, the operative mortality 
decreased substantially. The major factor that contributed 
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to this was our increased experience in the selection of 
patients for aneurysm resection. Patients with focal aneu- 
rysms and diffusely scarred ventricles were not considered 
candidates for resection. Resection in this group did not 
result in substantial hemodynamic improvement. The 
small asymptomatic ventricular aneurysms per se are not 
an indication for resection. The natural history of these 
small aneurysms is unknown. 

A major concern, however, has been the management of 
the small ventricular aneurysms encountered when the 
patients are being operated on for the relief of a severe 
anginal syndrome. Usually, the aneurysms were diagnosed 
from the preoperative ventriculogram and their hemody- 
namic importance had been quantitated. 

In a group of 2,367 patients operated on for complica- 
tions of coronary atherosclerotic disease, we encountered 
eight patients whose operative findings prompted the 
surgeon to resect or plicate an aneurysm. These aneurysms 
were smaller than most, and were located in the more 
uncommon locations. They sometimes contained organized 
mural thrombi that may have prevented filing of the 
aneurysm by radiopaque contrast media. 

An attempt was made to determine the major prognostic 
indicators in our group of patients. When angina pectoris 
was the only symptom, the early and late mortalities were 
4% and 8%, respectively; similarly favorable results were 
achieved when patients were less than 65 years of age, 
when the NYHA functional classification was II or III, and 
when the hemodynamic factors indicated good residual left 
ventricular function. In patients who had congestive heart 
failure preoperatively, the early and late mortalities were 
16% and 23%, respectively. In patients classified as NYHA 
class IV, and those with severly impaired ventricular 
function, the early mortality was 17% and the late mortal- 
ity was 25%. We found no correlation between mortality 
and the anatomic distribution of the coronary artery 
lesions, nor with the location of the ventricular aneu- 
rysm. 

Our data confirms the speculation and opinions of many 
authors that myocardial revascularization when combined 
with ventricular aneurysm resection may result in consid- 
erable improvement in functional capacity and improve 
longevity. te v 2939.4 


Figure 4 is reproduced with permission from Circulation (47:1154-1163, 
1973). 
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Late Results of 


Atrial Septal Defect Repair in Adults 


Donald J. Magilligan, Jr, MD; Conrad R. Lam, MD; Joseph W. Lewis, Jr, MD; Julio C. Davila, MD 


* Repair of secundum atrial septal defects in 75 patients older 
than age 40 years was associated with a good long-term result, 
from five to 21 years posteperatively, in 89% of patients who were 
class | and Il preoperatively and in 86% of those in normal sinus 
rhythm preoperatively. Functional class III or IV, atrial fibrillation, 
a higher pulmonary artery mean pressure and higher pulmonary 
vascular resistance affected the prognosis adversely. Repair of 
atrial septal defect in adults did not reverse existing atrial 
fibrillation and did not protect against the onset of new atrial 
fibrillation. 

(Arch Surg 113:1245-1247, 1978) 


trial septal defect is the commonest form of congenital 
heart disease found in adults. Numerous reports 
attest to the fact that successful closure with low mortality 
can be accomplished in the older patient. It has been 
shown that with secundum atrial septal defects there is a 
rapid increase in the incidence of severe disability and 
death in patients older than the age of 40 years*^ and, 
therefore, it has been recommended that all patients 
should have their defects closed even if they are asympto- 
matic." However, because some patients may survive to the 
eighth and ninth decades,’ and because some patients will 
not be helped by surgery, others have recommended a more 
selective approach to closure of secundum atrial septal 
defects in adults.* To better assess which patients will be 


helped by surgery, we undertock this review of the long- | 


term results of closure of atrial septal defect in adults. 


MATERIAL AND METHODS 


All patients 40 years of age or older who survived closure of an 
ostium secundum atrial septal defect were reviewed. The first 
operatien took place in 1954, and only patients who underwent 
surgery from that date to 1973 were included so that there was at 
least a five-year follow-up. Current patient status was evaluated 
by personal history and physical examination, review of medical 
records, patient questionnaire, or telephone interview or letters to 
family or private physician. Follow-up was complete in all 
patients. 


Preoperative Clinical Features 


Seventy-five patients were available for review. There were 55 
females and 20 males. Ages ranged from 40 to 61 years, and 
averaged 47 years. Preoperative functional classification (New 
York Heart Association) was as folows: class IV, two patients; 
class IIl, 17 patients; and classes I and II, 56 patients. Sixty 
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patients were in normal sinus rhythm and 15 were in atrial 
fibrillation. Of the 15 patients in atrial fibrillation, nine were 
classes III and IV and six were class II (Table 1). 

Cardiac catheterization was performed in all patients. The mean 
pulmonary artery pressure ranged from 8 to 51 mm Hg and 
averaged 21.7 mm Hg. The mean pulmonary artery pressure was 
elevated (25 mm Hg or greater) in 21 patients, and of these, nine 
were classes III and IV and 12 were class II. The mean pulmonary 
artery pressure was considerably higher in patients with more 
severe symptoms (class III and IV) than in those with less severe 
symptoms (class I and II) (Table 1). The ratio of pulmonary to 
systemic flow (Q,/Q.) ranged from 1.0:1 to 7.81 and averaged 
2.99:1. In some patients, data was incomplete and, therefore, 
pulmonary vascular resistance (PVR) was calculated in 62 
patients. The PVR ranged from 30.5 to 672 dynes/s/cm ^ and 
averaged 88.7 dynes/s/cm-*. In those patients with severe symp- 
toms (class III and IV), the PVR was substantially elevated 
compared with the PVR in less symptomatic patients (class I and 
IT) (Table 1). 


Surgery 


Sixty-two patients underwent repair using cardiopulmonary 
bypass. Forty of these 62 patients had the defect closed by direct 
suture and 22 using a prosthetic patch. Early in the series, 13 
patients underwent repair by closed atrioseptopexy using the 
two-pointed needle described by Lam.* 

In four patients operated on by closed technique, a recurrent 
defect developed requiring reoperation from eight to 11 years 
after the original surgery. Three were operated on using cardio- 


pulmonary bypass and are well from 20 to 21 years after the first. 


operation and 12, 13, and 14 years after the second operation. One 
underwent reoperation using the atrial well technique and died in 
the postoperative period 10 years and 7 months after the initial 
surgery. 


POSTOPERATIVE RESULTS 


There have been 17 deaths from eight months to 17 years 
postoperatively. Actuarial survival at five years was 88%; 
ten years was 74%; 15 years was 64%; and 20 years was 58% 
(Fig 1). The cause of death was due to congestive heart 
failure in 11 patients, suspected myocardial infarction in 
two, cancer in two, hepatitis in one, and suicide in one. As 
stated previously, one of the 13 cardiac deaths was in a 
patient who required a second operation for residual 
defect. Eleven of the 13 patients dying from cardiac causes 
never showed improvement after surgery. Six of the 11 
were restudied: five showed no defect and the one with a 
residual defect died after a second operation. The two 
patients who showed initial improvement after surgery 
followed by deterioration, died six and seven years postop- 
eratively of suspected myocardial infarction. 

There are 58 patients alive from five to 21 years at a 
mean follow-up of 13 years postoperatively. Fourteen are 
class I, 42 are class II, and two are class III. This represents 
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Table 1.—Preoperative Clinical and Laboratory Features 
of Patients in Class Ill and IV Compared With Patients 
in Class | and II 


Class I and Il: No 
or Less Severe 
Symptoms 
56 


Class Ill and IV: 
Severe Symptoms 


No. of patients 


19 
Atrial fibrillation, 96 -47 6-17 


Pulmonary artery 

mean pressure, mm 

Hg 26.68 + 2.43 SE* 20.89 + 0.847 SE 
Pulmonary vascular 

resistance, dynes/ 

s/cm-* 165.02 + 41.09 SET. 77.75 + 6.72 SE 


*P — 01. 
+P < .001. 


improvement in functional class in 16, no change in 37, and 
worsening in five. Atrial fibrillation late postoperatively 
was present in 45 of 73 patients or 62%. The rhythm in two 
patients dying of noncardiac causes was unknown. This 
compares with a preoperative incidence of atrial fibrilla- 
tion of 20% (15 of 75). 

Thirty-one of 58 long-term survivors (54%) are in atrial 
fibrillation or have symptomatic recurrent supraventricu- 
lar tachycardia. Of the 31 patients fibrillating on late 
postoperative follow-up, only eight were fibrillating at the 
time of surgery. Therefore, in 23 patients or 40% of 
long-term survivors, new atrial fibrillation developed 
during the follow-up period. Since patients were not exam- 
ined yearly, the occurrence of atrial fibrillation can not be 
plotted actuarially. However, of the 58 long-term survivors, 
the incidence of atrial fibrillation in those from five to ten 
years postoperatively was 39%; in survivors from ten to 15 
years, 65%; and, in those surviving 15 to 21 years, 47%. 


ASSESSMENT OF RISK FACTORS 

Information on the clinical status at the time of noncar- 
diae death is unavailable in four patients and they are not 
included in the risk factor analysis of late results. The 13 
patients who died of cardiac causes, late postoperatively, 
and the two patients with severe symptoms (class III) are 
grouped together in these 15 patients and are considered to 
have had a poor long-term result from surgery. Excluding 
the two survivors in class III, there are then 56 patients 
who are in class I and II and who are considered to have 
had a good long-term result from surgery. 

Age 

The mean preoperative age of patients with a poor result 

(decreased or class III) was 45.8 years and no different 


from the mean age of patients with a good result (class I 
and II) (Table 1). 


Functional Class 

Sixty-seven percent of the patients with poor results 
were functional class III or IV preoperatively, whereas 
only 11% of those with a good result were class III or IV 
preoperatively (Table 2). 

Rhythm 

Forty-seven percent of the patients with a poor result 

were in atrial fibrillation preoperatively, whereas only 14% 
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Present series 


Percent Survival 


Natural history 


12345 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 


Years 


Actuarial survival of 75 adult patients after atrial septal defect 
repair (operative mortality excluded) compared with survival of 
patients of similar age without treatment, natural history (Camp- 
bell*). 








Table 2.—Correlation of Preoperative Risk Factors 


Poor Result: 








Cardiac Death or Good Result: 
Class Ill Class | or Il 
No. of patients 15 56 
Age, yr 45.80 45.18 
Class (96) 
| 0 (0) 8 (14) 
I 5 (33) 42 (75) 
Hl 8 (54) 6 (11) 
IV 2 (13) 0 (0) 









Rhythm (96) 
Atrial fibrillation 
Normal sinus 
rhythm 
Pulmonary artery 
pressure, mm Hg 

Pulmonary vascular 
resistance, dynes/ 
s/cm^* 


|». *P < .001. 










28.88 + 2.96 SE* 20.48 + 0.80 SE 







210.23 + 57.03 SE* 76.81 + 6.31 SE 





of those with a good result were in atrial fibrillation 
preoperatively (Table 2). 


Pulmonary Artery Pressure 


The preoperative mean pulmonary artery pressure of the 
15 patients.with a poor result was 28.88 mm Hg (+ 2.96 SE). 
This was significantly higher than the preoperative level of 
20.88 mm Hg (+0.08 SE) in those with a good result 
(P < .001) (Table 2). 


Pulmonary Vascular Resistance 


The mean preoperative PVR of the 15 patients with a 
poor long-term result was 210.23 dynes/s/em-? (257.03 
SE), which was significantly higher than the mean PVR of 
16.81 dynes/s/em-? (+6.31 SE) of those patients with a 
good result (P — .001) (Table 2). Age was not a factor in 
determining long-term results, however class III or IV, 
atrial fibrillation, a higher pulmonary artery mean pres- 
sure, and higher PVR were seen in patients with poor 
long-term results after repair of secundum atrial septal 
defects. 
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COMMENT 


In the 75 patients with secundum atrial septal defect 
reviewed here, atrial fibrillation, a higher pulmonary 
artery pressure, and higher PVR were associated with 
more severe symptoms (class III and IV) preoperatively. 
This correlation of symptoms with these three factors has 
been shown by others.*'* 

Operative repair of secundum atrial septal defect using 
cardiopulmonary bypass can be undertaken in patients 
older than the age of 40 years with a mortality of 0% to 
3%,°*'** and this low mortality is achievable in spite of 
congestive heart failure, atrial fibrillation, and pulmonary 
hypertension." In contrast, the mortality of untreated 
atriakseptal defect is 25% at 27 years, 50% at 36 years, 75% 
at 50 years, and 90% at 60 years.’ As in other reports, **-'* 
the present series shows that the unfavorable natural 
history of this disease can be altered by surgery even in 
patients 40 years of age (Fig 1). 

Fifteen of 75 patients (20%) in the present series had 


poor results after surgery. However, two patients who died : 


within one year had a balanced shunt (Q,/Q, = 1:1) and at 


. present, these patients would not be considered for surgery 


nor would any patient with a PVR greater than 640 
dynes/s/em-?.^ Other factors tending towards a poor 
long-term result were atrial fibrillation class III or IV, a 
higher pulmonary artery pressure, and a higher PVR. 
These were the same factors that were present in patients 
with severe symptoms (class III or IV) preoperatively. 


Since disability has been shown to be associated with atrial 


fibrillation and elevated pulmonary artery pressure and 
since the occurrence of these is progressive with age,'* 
sparing only 10% by age 60 years, ^ it would seem that to 


- wait for the appearance of severe symptoms is to wait for 


the appearance of those factors that preclude a good 
long-term result. We, therefore, would advise surgery for 
the patient with a substantial shunt (Q,/Q. — 1.5:1) even if 
asymptomatic, if good long-term results are to be 
achieved. 

Atrial fibrillation was not reversed by surgery in our 
experience, and this has been reported by others.'* In fact, 
new atrial fibrillation occurred in 40% of the long-term 


survivors. The inevitability of atrial fibrillation becomes 


more important when it is viewed in light of the progres- 


- sive dysfunction of the left ventricle. The impairment of 


function of the left ventricle seen in patients with atrial 
septal defect is due to volume loading"* or to occult 
coronary artery disease. The condition of two patients 
with poor results in the present series worsened and they 
died of suspected coronary artery disease after initial 
improvement after closure of the atrial septal defect. Since 
the ineidence of coronary artery disease is 80% at age 70 
years" and that of hypertension is 40% at age 60 years,'* it 
is apparent most patients will have an additional burden 
affecting left ventricular function. Therefore, the stress of 
hypertensive heart disease or coronary artery disease 
superimposed on the left ventricle with dysfunction due to 
eardiomyopathy of volume loading and atrial fibrillation, 
may also affect good long-term results and should probably 
be a consideration in recommending surgery. 
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Discussion 


W. STERLING EDWARDS, MD, Los Angeles: Do you think there are 
any contraindications to closing these defects in adults? 

TIRONE E. Davin, MD, Toronto: About 200 patients have had 
closure of atrial septal defect at Toronto General Hospital in the 
past 20 years. We are now updating our follow-up in these 
patients. In the past ten years, our cardiologists have looked at 
mitral valve prolapse with particular interest. Mitral valve 
prolapse is rather common in patients with atrial septal defect: 
Although our follow-up is not yet completed, we have found a 
higher incidence of atrial fibrillation and palpitation after closure 
of atrial septal defect in those patients who had mitral prolapse. I 
wonder if you tried to correlate mitral prolapse with atrial 
fibrillation and palpitation in your patients. 

Dr MAGILLIGAN: Dr Edwards, I think that the contraindications 


- to closure of atrial septal defect would be a balanced shunt. Two 


patients with a balanced shunt in this series died within six 
months of operation. If the pulmonary vascular resistance is 
greater than 640 dynes/s/em ^, I think this would contraindicate 
closure. We would advise closure otherwise for all patients who are 
symptomatic and asymptomatie with a shunt greater than 1.5:1, 
but I think that we would realize that if atrial fibrillation was 
present and pulmonary artery pressure was high, that the long- 
term results would not be as good as we might expect. 

Prolapse of the mitral valve in these patients is new information 
for me and will require that we review all the postoperative 
patients and preoperative patients who are fibrillating to see if 
this exists, as Dr David has brought this to our attention. 


Atrial Septal Defect Repair—Magilligan 














pmercUT TAPPA 77. 
Rd 


Congenital Aortic Stenosis 


Ten to 22 Years After Valvulotomy 


James R. Stewart, MD; Bruce C. Paton, MRCP, FRCS(E); S. Gilbert Blount, Jr, MD; Henry Swan, MD 


è Between 1956 and 1967, 34 patients, aged 2 months to 40 
years, underwent aortic valvulotomy under hypothermia for 
congenital aortic stenosis. There were two early and five late 
deaths. Twenty-seven patients were followed up for a mean of 15 
years. Thirteen patients had no subsequent operation: 11 are 
asymptomatic, seven with mild aortic insufficiency. Ten patients 
have had aortic valve replacement (AVR), one revalvulotomy, 
three will require AVR. Three late deaths were sudden. 

The literature has been reviewed for data on mortality, endo- 
carditis, aortic insufficiency, and reoperation. Operation 
improves longevity, but does not restore it to normal. Aortic valve 
replacement in children carries a poor prognosis, possibly 
reflecting severity of disease. The chances of reoperation after 
ten years are 20% to 40%. Valvulotomy must, therefore, be 
regarded as the first in a possibly lifelong series of operations. 

(Arch Surg 113:1248-1252, 1978) 


E aortic stenosis occurs in 8% to 6% of patients 
with congenital heart disease and between 1,000 to 
2,000 infants with this lesion can be expected to be born 
every year in the United States. Surgical treatment has 


been available since 1956, but, in spite of numerous studies, © 


precise knowledge of long-term prognosis is not available. 
The basis for surgical judgment is, to that extent, also 
imprecise. This report is an attempt to relate the surgical 
results obtained in a group of patients operated on ten to 
22 years ago with present knowledge of the natural history 
of congenital aortic stenosis. 


MATERIAL AND RESULTS 


Dr Henry Swan performed the first aortic valvulotomy at 
Colorado General Hospital, Denver, for congenital aortic stenosis 
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on March 12, 1956, on a 5-year-old boy. The technique used was 
immersion hypothermia (to 29.25 °C) with three periods of inflow 
occlusion: five minutes 20 seconds, 50 seconds, and 20 seconds. The 
valve, which was tricuspid, was opened along the two most fused 
commissures. The patient is alive and well, 22 years later, working 
on a ranch in Wyoming. He has required no further operation, but 
moderate aortic insufficiency has developed over the years, and he 
may require reoperation at a later time. 

Between March 1956 and December 1967, 34 patients were 
operated on. The surgical technique was similar in all cases. Body 
temperature was cooled to 29 °C to 31 °C by immersion in ice 
water. Inflow occlusion was effected by tightening tapes around 
the cavae. After the heart was emptied, the aorta was cross- 
clamped and opened by a short vertical incision. The commissures 
were divided under direct vision, one inflow tape was released, and 
as the flow of blood expelled air from the heart a partially 
occluding clamp was used to close the aortotomy and the cross- 
clamp was then removed. If necessary, several periods of inflow 
occlusion were used. All patients had severe or symptomatic aortic 
stenosis preoperatively. There were two operative deaths. One 
death of a 12-year-old boy (operated October 1956) who received 
sacral burns from the diathermy coil and died of a ruptured 
mycotic (aspergillosis) pseudoaneurysm of the aortic suture line 
one month postoperatively. The second death was a 40-year-old 
man whose aorta tore during operation. 

The most common lesion observed at operation was a bicuspid 
aortic valve with a rudimentary third raphe in 23 of 34 patients. 
Tricuspid aortic valves were observed in ten patients and a 
unicuspid valve in only one patient. In three patients, valvular 
anatomy prevented valvulotomy for fear of inducing severe aortic 
insufficiency. Mild aortic insufficiency was observed in nine of 34 
patients immediately postoperatively. 

Five patients were lost to follow-up; and 27 patients have been 
followed a minimum of ten years (ten to 22 years) with a mean 
follow-up of 15.0 years. Aortic insufficiency murmurs developed 
in 17 patients (ten mild, three moderate, four severe). Two 
patients acquired bacterial endocarditis, one on a prosthetic valve. 
This patient died after a second aortic valve replacement; the 
other recovered. | 

There were five late deaths; three of which were sudden, two 
after second aortic valve replacement (one with bacterial endocar- 
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ditis, another with postoperative myocardial infarction, conges- 
tive heart failure, and acute renal failure). Ten patients have 
subsequently had aortic valve replacement (three of these requir- 
ing a second aortic valve replacement in the follow-up period), and 
one patient required a second valvulotomy for a persistently 
severe gradient (25 mm Hg after reoperation). 


Thirteen patients are alive without further operations. Eleven . 


of these are asymptomatic: seven have been recatheterized and 
three have moderate gradients (62, 68, and 70 mm Hg) and may 
require aortic valve replacement in the future. The two sympto- 
matic patients have been completely evaluated. One patient 


complaining of "knocking" in his neck had a 25-mm Hg gradient - 


and mo evidence of aortic insufficiency. The other patient 
complained of exertional chest pain and was found at catheteriza- 
tion te have a 10-mm Hg aortic valvular gradient with minimal 
aortic insufficiency. Of the three patients who had aortotomy only 
at initial eperation, one died suddenly eight years after explora- 
tion. Another underwent aortic valve replacement after six years 
and iswell. The third had a seconc exploration with valvuloplasty 
and piacement of a supravalvular gusset nine years after the 
initial-operation and has since remained asymptomatic. 


COMMENT 


Congenital aortic stenosis was the first valvular heart 
problem for which a surgical solution was sought. Carrel! 
and Jeger* attempted to place conduits between the left 
ventricular apex and the acrta, and Tuffier? digitally 
dilated a stenotic aortic valve. The first successful open 
aortic valvulotomy was done by Swan and Kortz* on Nov 
17, 1955, on a patient with acquired aortic stenosis: the first 
operation for congenital stenosis was done on Dee 2, 1955, 
by Lewis et al^ Both patients were operated on under 
hypothermia and with inflow occlusion. Although extracor- 
porea! cireulation is now routinely used for aortic valvulot- 
omy, many patients were operated on in the 1950s under 
hypothermia with exeellent results: there is no definitive 
evidence that patients operated on now under cardiopul- 
monary bypass could expect to have a considerably better 
prognosis than those operated on with inflow occlusion. 


Natural History 


Many studies have attempted to determine the natural 
history of congenital aortic stenosis, most retrospectively 
reporting a single center’s experience. No one has followed 
a large group for as long as 20 years, making most 
information about the natural history inferential. The 
recently published cooperative study® on the natural histo- 
ry of congenital heart defects has attempted to fill some of 
the void of information. 

Certain points, however, have become clear. The survival 
eurve for patients with aortic stenosis is substantially 
different from that of the normal population. Campbell’ 
has calculated that of those who survive the first year of 
life, mortality in the first two decades in 15/1,000, but in a 
population with congenital aortic stenosis this is increased 
to 206/1,000. Mortality for patients with congenital aortic 
stenosis is calculated to be 2.1% per annum in the first 
decade, 14% per annum in the second decade, 1.1% per 
annum in the third decade, 2.4% per annum in the fourth 
decade, and 4.8% per annum in the fifth decade. 

Aortic stenosis diagnosed in infancy is most often 
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Table 1.—Aortic Stenosis: Sudden Death 








No. of Sudden Mean, 
Source, yr Patients Deaths Follow-up % 


| Marquis and Logan,’ 
1955 28 5 4 18 


Braverman and Gib- 
son," 1957 85 6 


4 7 
Ongley et al," 1958 67 4 3 6 


Edwards and Jones," 
1962 86 6 12 7 


Landtman et al," 
1966 102 XX 5:3 


2 
Campbell,’ 1968 87 8 7 9.2 

Glew et al,“ 1969 199 2 6 1 
Total 654 33 5.9 0.8,yr 











Table 2.—Aortic Stenosis: Late Surgical Mortality 


Mean, 
No. of Follow-up Late 
Author Patients (yrs) Mortality 


Baker and Somerville,” 
1964 


29 2 0 
Conkle et al,” 1973 38 10 2 
25 45 2 
37 3 


1973 ! 
Jack and Kelly,” 1976 
Lawson et al,” 1976 
Chiariello et al,? 1976 
This study 


Total Ass 15 (7.2%)* 





*Incidence is 0.88% per year. 


moderate to severe (transvalvular gradients greater than 
49 mm Hg), and if the infant is symptomatic, prognosis is 
very poor. Congestive heart failure occurs in 60% of 
affected infants and is often fatal, and surgical mortality 
is high. The poor prognosis in infants with either medical 
or surgical treatment is related to the frequent association 
of endocardial fibroelastosis in this age group with congen- 
ital valvular aortic stenosis. 

If the child survives infancy, a period of ten to 15 years 
may pass before the development of symptoms. Campbell’ 
outlined the frequency and severity of symptoms in each 
decade. In the first decade, 50% of the patients are without 
symptoms, 20% have mild symptoms, and only 20% are 
severely symptomatic. By the fourth decade, 20% are still 
doing well; 29% doing well but with unfavorable signs; and 
40% have severe symptoms. 

The severity of stenosis frequently increases with time. 
Cohen et al* studied 18 patients and in one third the 
transvalvular gradient increased over five to seven years. 
In another prospective study, an increase in gradient was 
found in 12 of 15 patients. Similar trends have been found 
by several other authors. 

The danger of sudden death is commonly believed to be 
high and abolition of this threat is often cited as a reason 
for operation. The risk is perhaps not as high as some 
people believe, but is not eliminated by valvulotomy. In 
most instances, sudden death has been associated with 
more severe stenosis, left ventricular hypertrophy as 


- Congenital Aortic Stenosis—Stewart et al 1249 










Pd | è 
APs on TAM. 
d: h.l ^ 

















^94 LS 1 i Yt a a * A P 
rui ^ 7 a i * ald > 
2 Ü 7 y 7 1 > . 
* ea : S ~ Pe 4 Cn Y % L4 "n P mr CM ey e ^t Uu 2 bein SN 
AS 3 An usd eS ~ : UT ME aes DAAA D (M 
y M RS 5 à A e ; "i i Y 3 
T. E WT iy 


judged by ECG, and/or premonitory symptoms of syncope, 
dyspnea, or chest pain. Campbell’ concluded that there is a 
risk of sudden death of 0.4% to 0.9% per year in the first 
three decades. In later decades, the incidence increases 
greatly. From published series, the incidence of sudden 
death seems to be 0.8% per annum (Table 1). 


Indications for Operation 


If a transvalvular gradient is “significant,” or if clinical, 
ECG, and roentgenographic evidence all indicate severe 
stenosis, it is generally agreed that the patient is a surgical 
candidate. But the problem over the years has been to 


define "severe" stenosis. In the Natural History Study, - 


the criteria for operation were a gradient over 80 mm Hg 


and/or a left ventricular strain pattern on ECG. Using 
. . these criteria, 179 patients (38% of the total) were operated 
— —. On. Most patients were children between 2 and 11 years of 


age (only 17/179 were younger than 2 years old). Two 
thirds of patients were in "poor" status preoperatively, 


— with only 4% "good" and none "excellent." This clearly 


indicates the frequency of operation in older children, with 
more severe disease. 

Congestive heart failure is confined almost entirely to 
infants with severe stenosis, and is a strong indication for 
operation. Nearly all symptomatic children under 2 years 
of age require operation. 


Results of Operation 


Mortality after aortic valvulotomy in infants is between 
40% and 50%. Collected data from various published 
accounts*-1?:1»-** indicate that for 875 older children (mean 
age, 11.7 years), operative mortality is 4.2% and late 
mortality is 7.2% (Table 2). Follow-up in these series varies 
from a few months to 22 years. Late mortality statisties 
are not uniform and duration of follow-up is not recorded 
in many reports. The average age at operation was 11.7 
years of age, but is probably younger in more recent years. 
There are three major causes of late postoperative death: 
sudden (perhaps arrhythmia), bacterial endocarditis, and 
congestive heart failure secondary to aortic insufficiency 
created operatively. | 


Sudden Death 


In view of the great variability of reported rates of 
sudden death in children who have not had operation, it is 
diffieult to determine the exact extent to which operation 
reduees the risk of late sudden death. From reports in the 
literature,'**7 the risk of sudden death postoperatively 
can be ealeulated to be 0.29% per annum. This would seem 
to be an improvement over the 0.9% per annum without 
operation reported by Campbell,’ and the 0.8% per annum 
calculated for medically treated patients in Table 1. 


However, valvulotomy does not eliminate the possibility of. 


sudden death, and sudden death is a common cause of 
death postoperatively. 


Bacterial Endocarditis 


Bacterial endocarditis occurs in patients without opera- 
tion at a rate of 3.1 episodes per 1,000 patient-years, or, 
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Fig 1.—Intervals between first and subsequent operations in 27 
patients who survived first operation and were followed for up to 
22 years. Three patients who underwent three operations are 
specially indicated. 
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Fig 2.—Survival curves of patients with congenital aortic stenosis: 
(1) those not operated on (Campbell’); (2) after aortic valvuloto- 
my; and (3) after aortic valve replacement. Curves of surgical 
patients are substantially different from each other and from 
curve of patients not operated on. 
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there is a 1.4%-chance of endocarditis developing in the 
first 30 years of life. The risk of bacterial endocarditis is 
not eliminated after aortic valvulotomy. Results obtained 
by the Joint Committee’ suggest that there may be an 
increased incidence postoperatively, in that 7.4% of the 
surgical patients would be expected to contract bacterial 
endocarditis in the first 30 years of life, compared with 
1.4% of the medical patients. The difference between 
medical and surgically treated groups was not statistically 
significant, however. From the reported postoperative 
series with documented duration of follow-up, the inci- 
dence of postoperative bacterial endocarditis ean be calcu- 
lated® 1719-30 to be 5.3 episodes per 1,000 patient-years, ie, 
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nearly double that in medically treated patients (3.1 
episodes per 1,000 patient-years). 


Aortic Insufficiency 


The most important technical complication of aortic 
valvuletomy is the production of aortic insufficiency. 
Approximately 11% of preoperative surgical patients have 
an early diastolic murmur of regurgitation, whereas post- 
operatively there is evidence of insufficiency in 30% to 40%, 
which may lead to symptoms in as many as 20% of the 
cases. © !2-15-20.23-30 


improvement 


Most patients are improved symptomatically and hemo- 
dynamically by valvulotomy, and the gradient is reduced to 
less than 50 mm Hg in two thirds of the patients. If the 
anatomy prevents an adequate valvulotomy or if there is 
severe postoperative insufficiency, symptoms are unre- 
heved or even worse. 

A clear demonstration of the superiority of surgical 
therapy over medical therapy is found in a comparison of 
42 patients with moderate stenosis treated medically, with 
42 similar patients treated surgically." There was one death 
in the surgical group, and four deaths in the medical group. 
In addition, no medical patients were classified as "excel- 
lent” at final evaluation, but there were seven surgical 
patients in this category. 


Reoperation 


Aortic valve replacement or repeat valvulotomy, may be 
necessary for a persistent gradient, or symptomatic aortic 
regurgitation. The likelihood of reoperation increases with 
time. The possibility of reoperation within the first five 
years is slight, but after ten years, the incidence seems to 
rise steeply. And, in our series, 40.7% required reoperation. 
The length of time between first and second operations 
varied between four to 13 years (Fig 1). 

Theanitial operation must, therefore, be regarded as the 
first in a possible series of operations during the lifetime 
of the patient. If the patient is first operated on between 
ten to 15 years of age, there is probably a 25%- to 40%- 
chance of a second operation within ten to 15 years. 
Patients will have to be carefully observed for another 30 
years before the final pattern of necessity for operation 
becomes clear. 


Survival 


Survival curves for patients up to 15 years postoperative- 
ly can be constructed from previously published statis- 
ties," and our own data. Mean follow-up varied from 
two to 15 years. Mean age at operation is assumed to be 
11.7 years and operative mortality, 4.2%. 

Campbell's: figures indicate that death at the end of the 
second decade would occur in 206 of 1,000 patients (242 at 
21.7 years postoperatively). Mortality in surgical patients 
ten years postoperatively would be 124:1,000 patients and 
175:1,000 patients 15 years postoperatively, compared with 
941:1,000 in patients not operated on. 

Long-term mortality for surgical patients is better than 
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. that for nonsurgical patients, ie, 1.4% per year in the first 


3.4 years postoperatively, 0.6% per year in the subsequent 
6.6 years, and 1.2% per year in the next five years (Fig 2). If 
survival curves for the patients operated on are 
constructed from these data and compared to those of the 
natural history** of the patients alive at 11.7 years, 82.3% of 
surgical patients and 74.2% of nonsurgical patients could be 
expected to survive to age 26 years. These results are 
statistically significant (P < .0005) by x? analysis. 

Analysis of this data substantiates some previously held 
views and questions some others. The natural history of the 
disease is not a progressive straight line. Therefore, at any 
given age, the potential for death is different from that 
which might have been obtained earlier, or will be obtained 
later. The severely symptomatic infant has a high chance 
of dying with or without operation. Because severe early 
disease is associated with very abnormal valve anatomy 
the results of operation are not as satisfactory as at a later 
age. | 
If the child survives longer than five years there may be 
severe stenosis, but the natural mortality is less than at an 
earlier age. But the 4- or 5-year-old child with severe 
stenosis is a very difficult surgical problem. A satisfactory 
valvulotomy may be possible, but a left ventricular 
apicoaortie shunt? or a Konno” procedure may be neces- 
sary to relieve the obstruction. 

A different problem exists in the 12- to 14-year-old with 
severe obstruction. The child is entering the decade of least 
natural mortality and still has some growth to complete. 
The judgment necessary to decide about valve replacement 
must take into account, on the one hand, natural mortality, 
the effects of continued obstruction on the myocardium, 
the chances of endocarditis and the chances of operation 
within the next ten years. On the other hand, the mortality 
due to operation, the complication rate associated with the 
prosthesis ehosen, and the chances of reoperation within 
the next decade must be considered. 

Long-term data on survival after aortic valve replace- 
ment in children is not plentiful, but collected statistics 
indicate an operative mortality of 17% and a late mortality 
of 15% within five years (Fig 2).**** This high mortality 
was, in part, due to the severity of the problems for which 
aortic valve replacement was deemed necessary. The 
extent to which problems associated with the prosthesis 
were responsible for late deaths is not clear. Looked at in 
this light, the decision, in less than the severest cases, may 
rightly be to defer operation at least until full growth has 
been attained because aortic valve replacement may be 
associated with risks higher than those associated with 
delaying operation. 

Aortic valvotomy must be regarded as a preliminary 
operation, and since aortic valve replacement could well be 
regarded in the same light, severe aortic stenosis imposes 
on the patient and family the prospect of operations every 
ten or more years. But in spite of this, available evidence 
indicates that long-term survival is substantially improved 
by operation at the appropriate stage in the natural history 
of the disease, although it is unlikely that life expectancy 
can be restored to normal. 
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DISCUSSION 


J. KENT TRINKLE, MD, San Antonio, Tex: This article presents 
the long-term information that we need to evaluate our current 
techniques. I would like to address one specific subsegment of 
valvar aortic stenosis—the tiny, newborn infant with critical 
stenosis. 

About three years ago, we published a Nun of a technique of 
closed aortic valvotomy for use in the newborn infant. Such 
infants frequently have associated anomalies, particulary coarcta- 
tion of the aorta, patent ductus, and ventricular septal defect. In 
the first few weeks or months of life, open valvotomy is frequently 
not practical due to technical difficulties. When they have a 
coarctation, it is almost impossible to repair both defects simulta- 
neously. So more or less out of desperation, we began bluntly 
dilating the aortic valve via a stab wound in the left ventricular 
apex. Since this is done through a left fourth interspace thorac- 


eo. . otomy, resection of a coarctation, ligation of a patent ductus, 
and/or banding of the pulmonary artery is done simultaneously. 
.. When you pass the dilator through the valve, you ean actually feel 


a "pop" and see an improvement in the upstroke of the arterial 
tracing. We used this technique in four infants and were delighted 
that all of them left the hospital alive. 

. These children are now from 4 to 6 years of age. We are quite 
surprised at how well they are still doing. A 2-kg premature infant 
had an aortic valve replacement due to insufficiency. A cutting 
dilator was used on this patient, and a blunt dilator was used on 
the other three. Insufficiency did not develop in any of them nor 
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did they require reoperation. 

We have noticed these newborn infants usually have congestive 
heart failure as a presenting sign before high pressure gradients 
develop. Also, they have a high incidence of associated anomalies. 
The postoperative long-term pressure gradients across the valve 
have been similar to what we see with an open valvotomy in older 
children. 

So, I would just present this technique as a simple alternative, 
not for the older children, but for the tiny infants. This approach is 
particularly attractive when they also have a coarctation of the 
aorta. 

Dr PATON: It is worth recalling that Dr Charles Bailey used 
transventricular dilation of the aortic valve in somewhat more 
than 500 patients in the early 1950s. 


I think the message that we have learned from estudyo these | 


patients is that one does not like to use the word “palliative” for 
aortic valvulotomy. Perhaps “preliminary” would be a better word. 
I think we have to recognize that aortic valvulotomy in children, if 
we follow them long enough, is probably going to be a preliminary 
operation before a series of operations throughout the rest of the 
life of the patient. We hope that by studying these patients for 20, 
30, 40 years, we will eventually come to a good understanding of 
when it is best to operate on these children and what is the 
opportune moment in the natural history when the operation 
should be carried out. 
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In-vitro superiority "JEZA per 
against today's | 
hospital pathogens 


Against 409 bacterial isolates, Amikin® 
(amikacin sulfate) activity was compared 60 
to leading injectable antibiotics. None of 

these agents inhibited as high a percentage 50 
of strains as did Amikin. 
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Susceptibility determined by the agar dilution test ó £ pd 
method, data on file, Bristol Laboratories. Caution, in 1 -- TT) 
vitro data cannot be directly correlated to clinical <q 5 
effectiveness. 0 


Least inactivated 
in combination 


When carbenicillin or ticarcillin is 

combined in vitro with ordinary 
aminoglycosides, a significant reduction in 
aminoglycoside activity may occur. 

Virtually uneffected in the presence of 
ticarcillin, Amikin is also minimally 
compromised by carbenicillin...while other 
aminoglycosides may lose up to 50% of their 
activity in patients with renal impairment! 


Adapted from Holt HA, Broughall JM, McCarthy M, et 
al: Interactions between aminoglycoside antibiotics 
and carbenicillin or ticarcillin, /nfection 

4(2):107-109, 1976. 

Caution, in vitro data cannot be directly 

correlated to clinical effectiveness. 
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AMIKACIN TOXIC LEVEL 


Amikacin 500 mc IM 


(7.5 mg/Kg)* 
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Probably today's most 
important hospital antibiotic. 





AMIKACIN 


COMPARISON OF OTO- AND NEPHRCTOXICITY 
AS DETECTED BY AUDIOMETRIC & 
RENAL FUNCTION MONITORING 


7.4% 


AMIKIN 
TREATED 
PATIENTS 

(27) 





23.1% 


GENTAMICIN 
TREATED 
PATIENTS 

(26) 


Please see full prescribing information following. 
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ó Amikin's Toxic-to-Therapeutic Index 
© (ratio of toxic serum level to Mean MIC) 
E is three times greater than the next leading 
3 aminoglycoside! 
Because individual patient serum levels may 
20 vary from statistical averages, Amikin's broader 
margins reduce the risk of subtherapeutic 
or toxic dosage. 
GENTAMICIN TOXIC LEVEL 
10 
Gentamicin 1 mg/Kg IMt 
GENTAMICIN 
MEAN MIC* 
“Data on file, Bristol Laboratories 
0 tConcentration curves adapted from: Winter RE. 
D. T. 8 hous 1 2a 3 4 5 6 7 8 Litwack KD, Hewitt WL: J infect Dis 124 (suppl): 


GENTAMICIN 590-595, December 1971 





Well tolerated 


As with other aminoglycosides, 
adverse auditory and renal reac- 
tions may occur at higher doses, 
reversible in some instances. But, 
in a study comparing the oto- and 
nephrotoxicity of amikacin and 
gentamicin among 53 monitored 
patients, Amikin demonstrated a 
significantly reduced side effects 
risk. (Other published studies 
have shown little or no differences 
in toxicity). 

Special Note: In Amikin clinical trials, hearing 
loss was rarely clinical and usually an audiogram 
was needed to identify such a loss. Adverse 
renal reactions due to Amikin usually consisted 


of elevations of serum creatinine and/or BUN, 
which were usually reversible. 


Adapted from Lerner SA, Seligsohn R, 
Rudd R and Matz GJ. Comparative clinical 
studies of ototoxicity and nephrotoxicity 
of amikacin and gentamicin. Proceedings 
10th International Congress of Chemo- 
therapy, Zurich, Switzerland Sept. 1977. 
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BRIEF SUMMARY OF 

PRESCRIBING INFORMATION 
AMIKIN® (amikacin sulfate) 

For complete information, consult Official 
Package Circular. (1) AMIKIN 5/24/76 


Warnings: 
Patients treated with aminoglycosides 
should be under close clinical observation 
because of the potential ototoxicity and 
nephrotoxicity associated with their use. 
Ototoxicity, both auditory and vestib- 
ular, can occur in patients treated at 
higher doses or for periods longer than 
those recommended. The risk of amikacin- 
induced ototoxicity is greater in patients 
with renal damage. High frequency deaf- 
ness usually occurs first and can be 
detected only by audiometric testing. 
The ototoxicity potential of amikacin in 
| infants is not known. Until more safety 
reports become available, amikacin 
should be used in infants only in those 
specific circumstances when suscepti- 
bility testing indicates that other amino- 
glycosides cannot be used or are 
otherwise contraindicated, and when the 
infant can be observed closely for 
evidence of toxicity. 
Aminoglycosides are potentially nephro- 
toxic. Renal and eighth-nerve function 
im should be closely monitored in patients 
ET with known or suspected renal impairment 
and also in those whose renal function is 
initially normal but who develop signs of 
renal dysfunction during therapy. 
Evidence of impairment in renal, vestib- 
ular or auditory function requires discon- 
tinuation of the drug or dosage adjustment. 
Serum concentrations should be 
monitored when feasible, and prolonged 
concentrations above 35 mcg./ml. should 
be avoided. Urine should be examined 
for increased excretion of protein, cells 
E and casts. 
GE nu Concurrent and/or sequential use of 
oie topically or systemically neurotoxic or 
nephrotoxic antibiotics should be avoided. 
Amikin should not be given concur- 
rently with potent diuretics. 
Usage in Pregnancy: Amikin should be 
| used in pregnant women only when 
| clearly needed. 


Indications: 
Serious infections due to susceptible strains 
of Gram-negative bacteria including pseu- 
domonas sp., E. coli, indole-positive and 
indole-negative proteus sp., providencia Sp., 
klebsiella-enterobacter-serratia sp., and 
acinetobacter sp. Culture and sensitivity 
studies should be performed. 

Clinical studies have shown Amikin to be 
effective in bacteremia and septicemia 





"aat uc 
aud Parece 
' = 19^ LAST 
LP 11 ^ 3 
jx i S » » 1 
e e 
a 
Y , 
$ 
vit 
vct , 
z7 
E | s 
A : . i 
Se 4 . - 
1 
Ki 7 ' 
FA ' 
$ t E 
Lc 
n 
4 ' 
& 
Pu 1 A 
wn. 


AMIKACIN SU 


(including neonatal sepsis); in serious infec- 


| tions of the respiratory tract, bones and joints, 


central nervous system (including meningitis) 
and skin and soft-tissue; intra-abdominal 
infections (including peritonitis); and in 
burns and post-operative infections (includ- 
ing post-vascular surgery). Clinical studies 
have shown Amikin (amikacin sulfate) also to 
be effective in serious complicated and re- 
current urinary tract infections due to these 
organisms. Aminoglycosides, including 
Amikin injectable, are not indicated in un- 
complicated initial episodes of urinary tract 
infections unless the causative organisms 
are not susceptible to antibiotics having less 
potential toxicity. 

Bacteriologic studies should be performed 
to identify causative organisms and their 
susceptibilities to amikacin. Amikin may be 
considered as initial therapy in suspected 
Gram-negative infections and therapy may 
be instituted before obtaining the results of 
susceptibility testing. Clinical trials demon- 
strated that Amikin was effective in infections 
caused by gentamicin and/or tobramycin 
resistant strains of Gram-negative organisms, 
particularly Proteus rettgeri, Providencia 
stuartii, Serratia marcescens and Pseudo- 
monas aeruginosa. The decision to continue 
therapy with the drug should be based on 
results of the susceptibility tests, the severity 
of the infection, the response of the patient 
and the important additional considerations 
contained in the "Warning" box above. 

Amikin has also been shown to be effective 
in staphylococcal infections and may be 
considered as initial therapy under certain 
conditions in the treatment of known or 
suspected staphylococcal disease such as, 
severe infections where the causative organ- 
ism may be either a Gram-negative bacterium 
or a staphylococcus, infections due to 
susceptible strains of staphylococci in 
patients allergic to other antibiotics, and in 
mixed staphylococcal/Gram-negative 
infections. 

Amikacin may be indicated in the treatment 
of neonatal sepsis when susceptibility testing 
indicates that other aminoglycosides cannot 
be used. In certain severe infections such as 
neonatal sepsis, concomitant therapy. with a 
penicillin-type drug may be indicated be- 
cause of the possibility of infections due to 
Gram-positive organisms such as strepto- 
cocci or pneumococci. 


Contraindications: 
A history of hypersensitivity to amikacin. 


Warnings: 
See “Warning” box above. 


Precautions: 
Amikin is potentially nephrotoxic, ototoxic, 
and neurotoxic. The concurrent or serial use 
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of other ototoxic or nephrotoxic agents should 
be avoided either systemically or topically 
because of the potential for additive effects. 
Such agents include antibacterial drugs such 
as kanamycin, gentamicin, tobramycin, 
neomycin, streptomycin, cephaloridine, 


| paromomycin, viomycin, polymycin B, colistin 


and vancomycin as well as certain diuretic 
agents such as ethacrynic acid or furosemide. 


| Adverse Reactions: 


Ototoxicity—See "Warning" box. — 
Nephrotoxicity—Albuminuria, presence of 
red and white cells, casts, azotemia and 
oliguria have been reported. 
Other —Skin rash, drug fever, headache, 
paresthesia, tremor, nausea and vomiting, 
eosinophilia, arthralgia, anemia, hypotension. 


Dosage and Administration: 

The usual I.M. or I. V. dose with normal renal 
function is 15 mg./Kg./day divided into 2 or 

3 equa! doses administered at equally- 

divided intervals. For the heavier individual 
(greater than 100 Kg.), the total daily dose 

should not exceed 1.5 Gms. per day. ‘ 

When amikacin is indicated in newborns 
(see box "Warning ), it is recommended that - 
a loading dose of 10 mg./Kg. be admin- 
istered initially to be followed with 7.5 mg./ 
Kg. every 12 hours. 

The usual duration of treatment is 7 to 10 
days. The total daily dose by all routes of 
administration should not exceed 15 mg./ 
Kg./day for the average-weight person. In the 
unusual circumstances where treatment be- 
yond 10 days is considered, the use of Amikin 
should be reevaluated and, if continued, 
renal and auditory functions should be 
monitored daily. - 

For patients with impaired renal function, 
whenever possible, serum amikacin concen- 
trations should be monitored by appropriate 
assay procedures. Doses may be adjusted in 
patients with impaired renal function either 
by administering normal doses at prolonged 
intervals or by administering reduced doses 
at a fixed interval. 

The solution for intravenous use is pre- 
pared by adding the contents of a 500 mg. 
vial to 200 ml. of sterile diluent such as 
Normal Saline or 5% Dextrose in Water or 


| any other compatible solution. 


The solution is administered over a 30- to 
60-minute period. 


Supplied: n 
Rubber-capped vials as a ready-to-use 
sterile aqueous solution: 100-mg., 500-mg., 


and 1.0-Gm. vials. 
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Hemodynamic and Angiographic Guidelines 
in Selection of Patients for 


Femorofemoral Bypass 


D. Preston Flanigan, MD; Dennis G. Pratt; James J. Goodreau, MD; 


Steven J. Burnham, MD; James S. T. Yao, MD, PhD; John J. Bergan, MD 


* Although crossover femorofemoral grafts have had good 
long-term patency, all patients have not been symptomatically 
improved. Seventy-one patients underwent 80 femorofemoral 
bypasses from 1968 to 1978. Hemodynamic assessment 
included preoperative and postoperative segmental Doppler 
pressures and femoral artery waveform recordings. Preoperative 
and selective postoperative arteriography was routinely per- 
formed. Twenty-nine failures occurred predominately in two 
groups, those with greater than 50% stenosis of the donor iliac 
artery and those with severe recipient limb outflow occlusive 
disease. Ten patients with normal outflow beds bilaterally asso- 
ciated with 10% to 50% stenosis of the donor iliac artery 
underwent successful femorofemoral reconstruction. Progres- 
sion of donor iliac artery disease was seen in only two patients. 
Cumulative five-year patency was 74%. Operative mortality 
totaled three (3.8%). 

This study supports the use of femorofemoral bypass as a 
primary procedure when proper guidelines are used. 

(Arch Surg 113:1257-1262, 1978) 


timulated by the need for a "lesser operation that may 
be used effectively to relieve unilateral iliac artery 
obstruetion in poor risk patients," Vetto' modified the 
concept of crossover grafting first reported in 1953 by 
Oudot and Beaconsfield,” and later by Freeman and Leeds,’ 
and MeCaughan and Kahn,’ and performed subcutaneous 
crossover femorofemoral grafts on ten patients with unila- 
teral iliac artery obstruction. Four years later, Vetto® in 
1966 presented his first 38 cases having femorofemoral 
crossover grafts and noted that, although there was a 16% 
early failure rate, there were no late failures despite the 
fact that “in most of our patients with unilateral iliac 
artery occlusion, the opposite or donor iliac artery is usually 
involved with marked degenerative changes and narrow- 
ing.” Im that same report, Vetto first called attention to the 
fact that there had been no clinical evidence of donor iliac 
artery disease progression in any patient. 
In the first report by Parsonnet et al in 1970,* of 38 
patients undergoing femorofemoral crossover grafting, 
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there was no indication of late graft occlusions and no 
evidence of donor iliac artery disease progression. In view 
of these findings, Parsonnet et al suggested that femoro- 
femoral grafts "may be used in any patient with unilateral 
iliac artery occlusion.” Subsequent reports by Brief et al'* 
showed late graft occlusions due to outflow disease 
progression but, in 57 patients followed up five years or 
more, no evidence of donor iliac artery disease progression 
was demonstrated. 

Patency rates for femorofemoral bypass have been 
comparable to aortofemoral bypass in most reports.*" 
Because of these comparable patency rates and the lack of 
evidence of donor iliac artery disease progression, most 
investigators**'".?'* have liberalized the indications for 
the procedure to include younger, lower-risk patients, 
although some have shown reluctance to do so." 

Additional indications for femorofemoral bypass that 
have been reported are remote bypass of infected areas’ 
and unilateral occlusion of aortic bifurcation grafts. 

In 1968, Ehrenfeld et al'* showed in a canine model that 
crossover grafting did not cause a steal phenomenon from 
the distal donor limb even when a recipient limb arteriove- 
nous fistula allowed for flows up to ten times normal 
through the graft. Ehrenfeld’s experiments also suggested 
that the angle of the graft had no significant effect on 
graft flow. Tyson and Reichle? suggested that preperito- 
neal as well as subcutaneous graft placement was accept- 
able. In separate clinical reports in 1972, Sumner and 
Strandness?' and Trimble et al”? demonstrated the detailed 
hemodynamics of the crossover graft and showed evidence 
for a mild donor limb steal phenomenon. Trimble et al 
reported that “intolerable rest pain in the donor limbs” 
developed in two patients. 

Although patency rates in femorofemoral grafts have 
been good, there has not been uniform relief of symptoms.* 
This study was undertaken to assess angiographic and 
hemodynamic findings in patients undergoing femorofem- 
oral bypass in an attempt to establish better guidelines for 
selection of patients for the procedure. 


CLINICAL MATERIAL 


Seventy-one patients underwent 80 femorofemoral crossover 
bypasses at the Northwestern University McGaw Medical Center, 
Chicago, between 1968 and 1978. There were 50 men and 21 women 
with a mean age of 63 years (range, 37 to 84 years). Indications for 
operation were claudication in 44 patients (6295), rest pain in 19 
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Risk Factors Present in 71 Patients Undergoing 
Femorofemoral Bypass 
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patients (27%), and gangrene in 8 patients (11%). Risk factors for 
the entire group are given in the Table, Fifty-one patients had 
multiple risk factors. Only ten patients had no risk factor. 

Hemodynamic assessment in 51 patients included routine preop- 
erative and postoperative segmental Doppler pressures and femo- 
ral artery waveform recordings. All patients had preoperative, 
single-plane angiography. Postoperative angiography was selec- 
tively used. 

Forty-six bypasses were initial procedures (group 1, simple) and 
34 procedures followed previous vascular reconstructions (group 2, 
complex). In the complex group, 16 femorofemoral bypasses were 
performed for occlusion of an aortofemoral (13) or aortoiliae 
(three) bifurcation graft limb. Four erossover grafts were 
performed in patients with previous unilateral axillofemoral 
bypasses. Previous femorofemoral bypasses were performed on 
seven occasions but thrombosed and were revised, usually with 
either a concomitant inflow or outflow procedure, depending on 
the reason for graft occlusion. Four crossover grafts were 
performed in patients with previous recipient limb outflow proce- 
dures. Prior miscellaneous procedures (three) consisted of a donor 
limb femoropopliteal bypass, a recipient limb femoral endarterec- 


tomy, and a recipient limb femoral embolectomy. 
The right limb was the donor for 56 grafts (70%), and 24 grafts 











(30%) originated from the left side. Woven Dacron grafts (8 to 12 
mm) were used in 78 procedures. Autogenous saphenous vein was 
used only once, as was 6 mm of polytetrafluorethylene. The graft 
was placed subeutaneously in 50 instances and preperitoneally in 
30 cases, Seven procedures were performed under local anesthesia, 
and 73 were performed under general anesthesia. 


RESULTS 
Unsuccessful Grafts 


Fifty-one procedures resulted in symptomatic improve- 
ment. Success correlated with symptoms as 73% of patients 
with claudication were relieved of their symptoms 
compared to 63% of patients with rest pain and only 50% of 
patients with gangrene. There was no difference in the 
success rate with subcutaneous compared to preperitoneal 
placement of the graft. Of the 29 unsuccessful grafts, 13 
thrombosed and an additional 16 were hemodynamic fail- 
ures. Of the 13 thrombosed grafts, only two occlusions were 
shown to be secondary to donor iliac artery disease 
progression (Fig 1). Eight thromboses were secondary to 
severe or progressive recipient limb outflow disease. Of the 
three remaining graft thromboses, one was a technical 
failure, one graft was infected, and one thrombosed for 
unknown reasons. 

Of the two patients with thrombosis secondary to donor 
iliac artery disease progression, one's condition was 
improved following an axillofemoral bypass, whereas no 
procedure was required for the second patient, who had 
only claudieation. Of eight graft thromboses secondary to 
recipient limb outflow disease (four patients), five addi- 
tional procedures were performed in an attempt to 
improve distal runoff. One patient's condition was 
improved, whereas three patients required above-knee 
amputation. The conditions of the patient with a technical 
failure and the patient with an infected graft were success- 
fully revised. The patient with thrombosis of unknown 
etiology remains with persistent claudication. 
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Fig 1.—Preoperative arteriogram. Left, Right iliac artery occluded. Center, Stenosis (arrow) is of 
left external iliac artery. Right, Progression of left external iliac artery disease leading to occlusion 
with thrombosis of previously placed femorofemoral crossover graft is shown. 
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Fig 2.—Arteriogram showing occlusion of the left iliac artery with 
stenosis of the right common iliac artery (top). Preoperative 
(bottom left) and postoperative (bottom right) Doppler pressure 
studies demonstrating postoperative worsening in donor limb 
ankle pressure response to exercise with minimal improvement in 
recipient limb exercise response. 
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Analysis of the 16 patients with patent but unsuccessful 
grafts (hemodynamic failures) revealed that 15 had severe 
recipient limb arterial occlusive disease (13 with recipient 
limb outflow disease; two, combined recipient and donor 
limb disease). In the remaiming patient, no distal arterial 
disease was present in the recipient limb, but the donor 
iliac artery was diseased such that donor inflow was 
insufficient (Fig 2). Two patients had severe donor iliac 
inflow disease combined with recipient limb femoropoplit- 
eal disease. The remaining 13 patients with recipient limb 
outflow disease required multiple vascular reconstructions. 
The condition of one patient was improved, 11 patients 
remained symptomatic, and one patient required below- 
knee amputation. The one patient in this group with severe 
donor iliac artery stenosis responded to aortofemoral 
bypass. Of the two patients with severe combined disease, 
one required axillofemoral bypass and bilateral femoropop- 
liteal bypass for symptomatic relief. The other patient 
initially had only claudication but required late revascular- 
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ization for progressive ischemic symptoms. At operation, a 
stenosing atheroma was found to be present in the orifice 
of the origin of the femorofemoral graft (Fig 3). Recon- 
struction of this area and of the distal donor iliac artery led 
to improvement. 


Angiographic Assessment 


Sixty-three angiograms were available for review. Four 
distinet arteriographic patterns as determined by distribu- 
tion of oeclusive disease were noted. 


Group Success Rate (95) 
A. 0% to 50% Donor iliac artery stenosis 26/29 (90) 
B. Recipient limb outflow disease 7/11 (41) 
C. 10% to 50% Donor iliac artery stenosis 
plus recipient limb outflow disease 3/14 (21) 


D. Greater than 50% donor iliac artery stenosis 0/3 (0) 


Group A consisted of 29 patients who had from 0% to 50% 
stenosis of the donor iliac artery and a normal recipient 
limb outflow bed. Twenty-six patients (90%) in this group 
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Fig 3.—Atheroma causing stenosis of femorofemoral graft orifice 
(10 mm of Dacron). 
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had successful grafts, while three (thrombotic failures) 
were unsuccessful. One failure was secondary to infection, 
one was a technical failure, and in one failure the cause was 
unknown. 


Group B included 17 patients who had no donor iliac. 


artery stenosis but who had recipient limb outflow disease 
consisting of at least a superficial femoral artery occlusion 
with varying degrees of profunda femoris artery and 
tibioperoneal artery disease. Included in this group are 
four patients who had normal donor inflow via a patent 
axillofemoral graft. Seven (41%) of these grafts were 
successful. There were seven thrombotic and three hemo- 
dynamic failures. 

Group C consisted of 14 patients with 10% to 50% donor 
iliac artery disease in addition to severe recipient limb 
outflow disease. Only three (21%) of these grafts were 
successful. Of the 11 failures, one thrombosed and ten were 
hemodynamic failures. | 

Group D included three patients with greater than 50% 
donor iliac artery stenosis and a normal recipient limb 
outflow bed. All three of these grafts failed (one hemody- 
namic and two thrombotic failures). 


Hemodynamic Assessment 


Preoperative and postoperative segmental Doppler- 
derived pressures and femoral artery waveform recordings 
were obtained in 51 patients. Of 17 patients having preop- 
erative triphasic waveforms, 15 (88%) had successful 
femorofemoral grafts. Patients were excluded from wave- 
form analysis because of scar formation secondary to a 
previous operative procedure on the artery or because of 
distal donor limb occlusive disease, conditions that adverse- 
ly affect femoral artery waveform recordings. Also, 
patients with recipient limb outflow disease were excluded 
since this fact alone could account for graft failure. 

In an attempt to find a method to preoperatively select 
patients who would have successful or unsuccessful grafts, 
preoperative recipient limb ankle-brachial pressure ratios 
were analyzed to assess their predictive value. No differ- 
ence between successful grafts (mean ankle-brachial ratio, 
0.45) and unsuccessful grafts (mean ankle-brachial ratio, 
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Fig 4.—Cumulative patency (life table method) of 80 crossover 
femorofemoral bypass reconstructions. 


0.44) was found. Also, no significant difference in the 
ankle-brachial ratio was found within the unsuccessful 
group when comparing hemodynamic failures with throm- 
botic failures. Subsequent subgrouping of these patients 
by symptoms (claudication or gangrene) also failed to show 
significant differences. 

Preoperative ankle-low thigh pressure ratios were calcu- 
lated to assess the significance of recipient limb distal 
popliteal and tibial artery disease and its effect on the 
success or failure of femorofemoral grafting. The preoper- 
ative ankle-low thigh ratio in successful grafts was 0.78 
while in unsuccessful grafts, it was 0.63 (P — .01) (t test). 

There was a significant difference (P < .001) (t test) in 
postoperative rise in ankle-brachial pressure ratios 
between successful (mean ankle-brachial ratio, 0.27) and 
unsuccessful (mean ankle-brachial ratio, 0.13) grafts. 

No symptomatic donor limb steal phenomenon occurred, 
but 41 of 51 patients measured dropped their donor limb 
ankle-brachial ratio a mean of 0.12. Patients with combined 
donor iliac artery disease and outflow vessel disease in the 
donor limb showed a mean drop of 0.21. 


Patency 


Patency rates were calculated by the life table method 
(Fig 4). Five-year cumulative patency for the entire group 
was 74%. Analysis of group 1 (simple) showed a five-year 
patency of 83%, whereas analysis of group 2 (complex) 
yielded a five-year patency of 65%. The difference in 
patency rates between groups 1 and 2 was statistically 


- significant at P < .001 (test of significance using SE). 


Mortality 


There were three operative deaths in this series for a 
30-day operative mortality of 3.8%. All three of these 
patients had multiple risk factors and were operated on for 
severe rest pain. There were 14 late deaths during the 
follow-up period. 


COMMENT 


Since femorofemoral bypass is a procedure designed to 
substitute for aortofemoral bypass, a comparison of the 
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two procedures should be made. The operative mortality of 
3.8% .n this study is in accord with previous series of 
patieats having femorofemora! bypass** and is not dissim- 
ilar t» patients undergoing aortofemoral bypass." Since 
patierts undergoing femoroferaoral bypass are generally a 
prese 2cted high-risk group, zhe operative mortality of 
3.8% = acceptable. The five-year cumulative patency of 
74% ia this series is comparable to five-year patency for 
aortosemoral bypass for occlusive disease." Currently 
reporsed patency rates for femorofemoral bypass range 
from +3% at four years” to 81% at five years.* An addition- 
al advantage of femorofemora! bypass is the avoidance of 
sexua dysfunction secondary to autonomic nerve injury 
which may aecompany aortofemoral reconstruction. 

Usual methods of reporting results of vascular recon- 
structon have emphasized patency and limb salvage. 
Success or failure in this report was based on whether or 
not the procedure resulted in relief of the symptoms for 
which t was performed. Only 51 procedures (64%) resulted 
in symptomatic relief. The success rate of only 64%, 
however, was in accord with the fact that more than half of 
the petients in this series had multisegment, arterial 
occlusive disease. As shown in most series of arterial 
recons ructions, success was inversely related to the sever- 
ity of the symptoms. Patients having previous vascular 
procedares had both inferior patency and inferior hemody- 
namic results. These patients generally had the most 
severe disease and most often were operated on for limb 
salvage. Severe donor iliac artery stenosis and recipient 
limb ortflow disease were the two major causes of graft 
failure in this series. Patients who had greater than 50% 
stenosis of the donor iliac artery uniformly had unsuccess- 
ful gra ts. Patients with recipient limb outflow disease had 
only a 41% success rate and, if concomitant donor iliac 
artery stenosis (less than 50%) was present, the success 
rate dr»pped to 21%. 

A mehod of detecting preoperatively those patients who 
are likely to have unsuccessful grafts would be advanta- 
geous. Doppler waveform assessment of the significance of 
iliac ar-ery lesions is as yet qualitative. Nicolaides et al” 
have reported a good correlation between iliac artery 
stenosis and femoral artery Doppler velocity waveforms. 
The presence of a donor femoral artery triphasic waveform 
correlated with success in this series. However, following 
exclusi@ of patients from waveform analysis for the 
previously stated reasons, the number of patients having 
an abnermal waveform was not great enough to allow a 
definiti-e conclusion regarding use of the waveform in the 
selectioa of patients for femorofemoral bypass. 

Although recipient limb ankle-brachial pressure ratios 
have be=n reported to be of predictive value in femoropop- 
liteal brpass,"' no predictive value could be found in this 
series of femorofemoral bypasses. Ankle-low thigh pres- 
sure raios were calculated in a similar manner and, 
although there was a significan: difference in this ratio 
betweer suecessful and unsuccessful grafts, no value could 
be selec-ed below which failure could be predicted. 

Sumner and Strandness^ and Trimble et al” have shown 
that a denor limb steal was more likely to oceur when donor 
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limb outflow resistance was greater than recipient limb 
outflow resistance. Steal was even more significant when a 
donor iliac artery stenosis was also present. The present 
study substantiated these previous reports since the most 
significant donor limb pressure drops were in patients with 
combined donor iliac artery and donor limb outflow vessel 
oeclusive disease. ! 

Donor limb ankle pressure also dropped (minimally) in 
patients with angiographically normal donor limb vessels. 
These pressure drops were not readily explainable, 
although undetected iliac stenoses, anastomotic narrowing, 
or turbulence at the donor anastomosis might have been 
responsible. 

This study tends to support the observation by Vetto* 
that successful femorofemoral grafting can be accom- 
plished in the face of significant donor iliac artery disease. 
Ninety percent of patients having 0% to 50% donor iliac 
artery stenosis in the absence of recipient limb outflow 
disease were relieved of their symptoms. Ten of these 
patients had 10% to 50% iliac artery stenoses and yet 
underwent successful femorofemoral grafting. 

Femorofemoral bypass should be avoided in patients 
with greater than 50% donor iliac artery stenosis. When 
severe recipient limb outflow disease is present, femoro- 
femoral bypass often still must be performed as the initial 
procedure to establish normal inflow, even though sympto- 
matic improvement may not always follow, and a recipient 
limb outflow procedure may later be required. If donor iliac 
artery disease (10% to 50% stenosis) exists along with 
severe recipient limb outflow disease, an alternative proce- 
dure should be considered as only 21% of these patients will 
be improved by femorofemoral bypass. Although sympto- 
matic donor limb steal is rare, a significant steal may occur 
if there is donor iliac artery disease associated with severe 
donor limb outflow disease in the presence of a normal 
recipient limb outflow bed. 

Lack of donor iliac artery disease progression, as origi- 
nally suggested by  Vetto* and later observed by 
others,**-^*-* is further substantiated by this study. Low 
operative mortality, excellent patency, and undisturbed 
sexual funetion support the use of femorofemoral bypass 
as a primary procedure when proper guidelines are used. 
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DISCUSSION 


JosEPH M. VAN DEWATER, MD, Providence, RI: I would like to 
suggest a physiological approach to selecting such patients. We 
can have an idea about the inflow from noninvasive measurements 
of high thigh pressure, comparing the difference between one leg 
and the other. To determine that the donor limb has adequate 
outflow, it is possible to use the hyperemie response as described 
by Willard Johnson and others; if the findings from that are 
normal, you can be assured that there will be enough blood for the 
recipient limb without any compromise to the donor limb. 

At the operating table, we confirm the pressure differential by 


direct pressure measurements. We then estimate the tonicity of 


the outflow bed in the recipient limb by a direct femoral artery 
injection of papaverine. The immediate drop in the pressure of the 
outflow bed is an indirect measurement of its ability to accommo- 
date a larger blood volume. In patients with significant aortoiliac 
disease, this drop averages 35% in our successful graft cases and 
only 17% in the unsuccessful ones. The difference is highly 
significant (P — .001) and seems to be more important than the 
inflow gradient, which averaged 77 mm Hg in successful cases and 


. 89 mm Hg in the unsuccessful ones. 


DoNaLD K. Brier, MD, Millburn, NJ: This article attempts to 
answer an important question: How can we better select suitable 
candidates for crossover femorofemoral grafting for unilateral 
iliac artery occlusion? Patients with less than a 50% stenosis and no 
pressure gradient will be able to increase their flow in the donor 
iliac artery. If we perform a crossover femorofemoral graft in 
which a gradient is present, we are dealing with obstructions of 
60% to 80%. Flow cannot be increased in the donor artery and 
long-term patency of the crossover graft is unlikely. Progressive 
disease on the donor side may occur because we have not changed 
flow relationships in the donor artery by procedure. 

Waveform analysis is a promising addition to the methods in 
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use for selecting suitable cases. We think that direct measurement 
of femoral artery pressures and gradients across the donor 
segment are the most reliable means of assessing the donor iliac 
artery for femorofemoral bypass. 

Several differences between the cohorts in Dr Flanigan's series 
and ours suggest that the groups may be different, although our 
conclusions are similar. Operations for claudication were 
performed on 62% of his patients and only 30% of ours. Gangrene 
was the major indication for 11% of his patients and 40% of ours. 
Only 18% of his and 42% of ours were diabetics. Of interest, 16 
patients underwent femorofemoral bypass after a limb of an 
aortofemoral bypass occluded, and four after unilateral axillofem- 
oral bypass. Perhaps these should not be included because the 
pathological processes in the graft are not the same as those seen 
in the iliac artery. 

Only 21% of their patients had symptomatic relief when surgery 
was carried out with a combination of a 10% to 50% stenosis and 
distal superficial femoral artery occlusion. Our results and those of 
John Mannick, MD, indicated that approximately 90% of the 
patients benefited when operations were performed for limb 
salvage. Our results in 122 patients show five-year patency rates 
of 70% to 75% and ten-year patency rates of 60% to 65%, supporting 
the author’s conclusion that crossover femorofemoral grafts are a 
useful means of managing unilateral atherosclerotic iliac artery 
obstructions and of avoiding the risks of complications of aortic 
grafting. 

DONALD E. STRANDNESS, MD, Seattle: I agree strongly with the 
position that you should measure intra-arterial pressures at the 
time of operation to make the therapeutic decision whether a cross 
femoral graft will work. If you have no gradient at rest and if you 
have no gradient with papaverine injection, you can go ahead and 
be assured, regardless of what the arteriogram shows you, that the 
donor iliac is okay. If you do see a resting pressure gradient or if 
that gradient is accentuated by papaverine injection, then you are 
in a much more difficult position with the guidelines for the use of 
a cross femoral graft. Relief of rest pain becomes much less 
certain. I agree with the authors that if you have a triphasic 
velocity waveform, this is very reassuring with regard to the donor 
iliae, but as they have already pointed out, there are numerous 
circumstances in which you cannot get a good waveform and for 
this reason I urge that you measure intra-arterial pressures. 

Finally, if you are going to measure pressures, you must use a 
large needle with a short, rigid tubing that is bubble free. If you do 
not pay attention to these details, you will end up with dampened 
pressures that are artifactually lower than those recorded from — 
the arm. 

DR FLANIGAN: Everyone has obviously mentioned the idea of 
using pressures as a more physiologie method of deciding the 
accuracy of iliac artery inflow. We are completely in agreement 
with this. Unfortunately, we do not have enough data at this time 
to support this view. We tend to lean toward noninvasive evalua- 
tion with exercise testing. We have not had success in obtaining 
accurate high thigh pressures, so we have no high thigh data on 
these patients. 

All of us must recognize that femorofemoral grafts have a high 
hemodynamie failure rate; that is, they remain patent, yet the 
patients’ symptoms are not improved. Long-term success must be 
based on careful selection of patients. In addition to evaluation by 
long-term patency, one must judge the clinical success of the 
operation. 

We were glad to find out that Dr Brief's patency rates are 
reasonable at ten years, and we think that combining proper 
selection criteria with pressure studies will allow this operation to 
be an acceptable primary procedure for unilateral iliac artery 
occlusion. 
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This compilation of articles and memoranda is geared to 
further your understanding of vour role in regard to: your 
nursing home patients; their families; and the nursing home 
staff. Published by the American Medical Association, The 
Medical Director in the Long-Term Care Facility is the 
only bcok of its kind. 
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e Doctor's Role in the Nursing Home 
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Nursing Home Patients 


Operative Neurosurgery 


Edited by HENRY H. SCHMIDEK, M.D., F.A.C.S., 
and WILLIAM H. SWEET, M.D., D. SC., F.A.C.S. 


The enormous progress in neurosurgical techniques 
during the past decade dictates the need for a text 
dealing with current approaches to a variety of diffi- 
cult neurosurgical problems. Current Techniques in 
Operative Neurosurgery is a much needed book 
which deals with the spectrum of new operations in 
neurosurgery in an organized and highly detailed 
fashion. The contributors are recognized authorities 
in their particular areas of surgery. Covering standard 
operations as well as specialized problems of con- 
siderable complexity, they provide a sophisticated 
guide to the management of a variety of difficult 
neurosurgical problems according to the best avail- 
able techniques. Current Techniques in Operative 
Neurosurgery will be of inestimable value to all neu- 
rosurgeons, neurosurgical residents, and neurosurgi- 
cal operating nurses, and will be a useful adjunct in 
medical schools, medical libraries, and hospitals with 
a neurosurgical service. 

1977, 624 pp., $65.00 ISBN: 0-8089-1026-4 


AN IMPORTANT VOLUME IN 
MODERN SURGICAL MONOGRAPHS... 


RICHARD H. EGDAHL, Series Consultant 
Surgical Disorders of the 
Adrenal Gland 


Physiologic Background and Treatment 


By TIMOTHY S. HARRISON, M.D., RICHARD 
H. EGDAHL, M.D., ANTHONY J. EDIS, M.D., 
DONALD S. GANN, M.D. 

Each of the authors has devoted a major effort to 
basic research in adrenal physiology. They write in 
their Foreword: "Facts, as such, are less important 
to the modern medical student than an awareness of 
what facts are important, of how to continually in- 
form himself of progress and above all, how to grasp 
the inspiration and excitement inherent in studying 
critically and trying to understand the lessons both 
patients and investigative laboratories generate." 
1975, 194 pp., $21.25 ISBN: 0-8089-0864-2 


Metabolic Surgery 
Edited by HENRY BUCHWALD, M.D., Ph.D. and 
RICHARD L. VARCO, M.D., Ph.D. 

Metabolic Surgery provides an authoritative, up- 
to-date overview of an emerging field which the 











The Medical Director in the Long-Term Care Facility 
should help you to meet the nursing home problems which 
ycu encounter. Use the coupon to order this valuable 
compendium today. 


editors believe will be the next significant phase of 
surgical progress. Metabolic surgery is defined here 
as the operative manipulation of a normal organ, or 
organ system, to achieve a biological result for a 
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potential health gain. The noted contributors high- 
light a number of well-developed areas, discussing 
laboratory work, clinical findings, and implications. 
Topics discussed are metabolic procedures in the 
gastrointestinal tract, metabolic consequences of pan- 
creatic and splenic surgery, portacaval shunt pro- 
cedures, extirpation of normal endocrine glands, 
transplantation for metabolic diseases, and neuro- 
surgical operations. Also discussed are the novel and 
extraordinary applications of electromagnetic fields 
in orthopedics. For surgeons, physicians, and resi- 
dents, Metabolic Surgery will serve as a standby ref- 
erence and a basic information source. 

1978, 336 pp., 84 illus., $29.00 ISBN: 0-8089-1077-9 
Send payment with order and save postage and handling 
charge. Prices are subject to change without notice. 
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Comparison of Caval Filters in the 
Management of Venous Thromboembolism 


Max Wingerd, MD; Victor M. Bernhard, MD; Frank Maddison, MD; Jonathan B. Towne, MD 


* Over a seven-year period, 38 Mobin-Uddin MU and 33 
Kim-Ray Greenfield KG vena cava filters were inserted in 71 
patients with no substantial complications or deaths directly 
related to the surgical procedure. Thirteen of the 16 early deaths 
were due to progression of associated diseases. The remaining 
three deaths were caused by pulmonary emboli and occurred in 
each instance after insertion of a MU filter. None of the 14 late 
deaths were related to the caval filter or sequellae of venous 
thrombosis. Inferior vena cava patency was objectively assessed 
in 36 patients by cavagram (22) or autopsy (14). Caval patency of 
95% (18 of 19) in those with KG filters was significantly greater 
than the 4796 patency (eight of 17) seen with MU devices 
(P — .01). Gray scale ultrasound, when successful in visualizing 
the vena cava, was found to be a reliable indicator of patency. 
Venous stasis phenomena were noted in 50% of those with a 
patent cava and in 70% of those with an occlusion. Thus, it is not 
surprising that edema was found in only 38% of the patients as 
compared with 75% of the patients with the MU filter. 

Both of these devices are safe to insert. However, on the basis 
of superior patency rate, lower incidence of stasis phenomena, 
and the absence of recurrent pulinonary emboli in our series, we 
prefer insertion of a KG filter when caval interruption is 
required. 

(Arch Surg 113:1264-1271, 1978) 


| os vena cava interruption is recommended for the 
prevention of pulmonary embolism when anticoagula- 
tion therapy is either ineffective or contraindicated.: 
Until recently, this surgical alternative contributed an 
additional burden of operative morbidity to an already 
compromised patient and for this reason was generally 
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used with reluctance. A variety of obstructing devices that 
can be inserted into the inferior vena cava from remote 
sites using fluoroscopy have been developed during the 
past ten years." It has been consistently reported that 
they provide good protection against pulmonary embolism, 
cause minimal morbidity, and can be safely inserted with a 
minor surgical procedure under local anesthesia. The 
Mobin-Uddin (MU) and Kim-Ray Greenfield (KG) filters 
have emerged as two of the most popular devices. However, 
data that compare their clinical use in the same institution 
have not been published to date. The need for studies of 
this nature, that minimize differences in diagnostie and 
therapeutic practice has prompted this retrospective anal- 
ysis of our experience with the use of these two filters. 


MATERIALS AND METHODS 


The records of all patients in whom an intracaval filter was 
inserted between August 1970, and December 1977, at the affil- 
iated hospitals of the Medical College of Wisconsin, Milwaukee, 
respectively, were reviewed. The indication for filter insertion, the 
presence and character of associated diseases, operative morbidi- 
ty, and the occurrence and cause of early and late mortality were 
documented for each patient. Each chart was specifically reviewed 
for clinieal, autopsy, pulmonary scan, and/or pulmonary angio- 
graphic evidence of embolism subsequent to insertion of the 
filter. 

All patients who were still living were contacted and personally 
examined by us. This examination included specific inquiry into 
the patient's general health, history of pulmonary symptoms that 
might suggest recurrent pulmonary embolism, and documentation 
of the presence and severity of leg edema, ankle ulceration, and 
stasis changes of the skin. The position of the filter was shown by 
a roentgenographie examination of the abdomen. Blood flow 
through the femoral veins was assessed by Doppler examination in 
all patients. B-mode ultrasound was used to determine patency or 
occlusion of the inferior vena cava above and below the filter in 
seven patients. An inferior vena cavagram was obtained in 22 
patients from one to 60 months postoperatively. Where applicable, 
x' analysis was performed to determine the significance of 
statistical differences. 
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All the filters were inserted under local anesthesia with contin- 
uous ECG monitoring and an anssthesiologist in attendance to 
follow the patient’s clinical status. Filters were inserted through 
the internal jugular vein on the right side of the neck that was 
exposed through a transverse incision over the heads of the 
sternocleidomastoid muscle. Cavagrams were obtained before 
filter placement to delineate the caval anatomy and to ensure 
placement just caudal to the renal veins. In four patients, filter 
placement was abandoned because the jugulosubclavian con- 
fluence was too narrow to acccmmodate the inserter. These 
patients have not been included im this study. Initially, all of the 
filters inserted were of the MU type; however, since 1974, the 
majority were of the KG design. 


RESULTS 


Inferior vena cava devices were inserted in 71 patients, 
38 of whom received MU umbrellas and 33, KG filters. The 
ages of these patients ranged from 22 to 88 years, with an 
average of 64 years for the patients with MU and 63 years 
for the patients with the KG ‘ilters. The number of male 
and female patients was aporoximately equal in both 
groups. The underlying conditions associated with venous 
thromboembolism in these patients are summarized in 
Table 1. One third of the patients were in the immediate 
postoperative state and one third had severe cardiac 
and/or pulmonary disease. In comparing the MU group 
with the KG group, twice as many of the former had 
cardiopulmonary disease, and almost three times as many 
were postoperative as compared with the KG patients. The 
occurrence of the other underlying conditions was similar 
in the two groups. 

The indieations for inferior vena cava filter placement in 
these patients are listed in Table 2. An important contrain- 
dieation to the use of anticozgulants in the presence of 
deep veneus thrombosis or pulmonary, embolism prompted 
filter insertion in 34 of the cases (52%) and included 
primarily patients with recent CNS trauma, stroke, or 
gastrointestinal (GI) bleeding. In 14 patients (20%), compli- 
cations of anticoagulation required the discontinuation of 
this therapy at a time when these individuals required 
continuing protection against pulmonary embolism. Gas- 
trointestinal, retroperitoneal, or wound hemorrhage was 
the reason for discontinuing anticoagulant therapy in ten 
cases, and heparin-induced thrombocytopenia was the indi- 
cation for interrupting therapy in four cases. In 12 patients 
(17%), a vena cava filter was inserted after recurrent 
pulmonary embolism during adequate anticoagulation 
with heparin sodium. Filters were implanted prophylacti- 
cally in seven patients who were at high risk for throm- 
boembolism and would not to erate even a minor pulmo- 
nary embolus. 

There were five operative complications. A minor neck 
hematoma developed in one patient receiving anticoagu- 
lant therapy. In two patients, the KG filter came to lie 
obliquely in the cava with its tio against the cava wall after 
release from the inserting capsule. Subsequent cavagram 
showed thrombus extending proximally from the tip of one 
of these filters. A transient 2pisode of severe dyspnea, 
probably due to air embolism, occurred during prolonged 
maneuvers to pass the inserting capsule of the KG filter 
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Table 1.—Preexisting Problems* of 71 Patients Having 
Vena Cava Filters Inserted 


Kim-Ray 


Mobin-Uddin Greenfield Total No. (%) 


Sepsis 4 


Postoperative 23 (32) 
Other 


*Some patients had more than one important medical problem. 





Table 2.—Indications for Caval Interruption 













Kim-Ray 








Mobin-Uddin Greenfield Total No. (9*6) 

Anticoagulant 

contraindicated 15 22 37 (52) 
Complication of 

anticoagulation 10 4 14 (20) 
Failure of anti- 

coagulation 8 4 12 (17) 
Prophylactic 5 2 7 (10) 






Other 0 1 1 





Table 3.—Mortality in 71 Patients After Insertion of 
Intracaval Filter 












Kim-Ray 
Mobin-Uddin Greenfield ^ Total No. (96) 

Late deaths 9 5 14 (20) 
Total deaths / 
total patients 










22/38 (58%) | 8/33 (2496) 30 (42) 





*Less than 30 days. 


Table 4.—Causes of Deaths in 30 Patients After Filter 
Insertion 


Kim-Ray 


Mobin-Uddin Greenfield 





Unknown 


through a small jugular vein. In the fifth patient, two of 
the legs of a KG filter became crossed during its insertion. 
There were no adverse sequellae as a result of any of these 
complications. 

There were no deaths due to the operative procedure or 
to the presence of either type of filter in the vena cava. 
Thirteen of the 16 early deaths were due to progression of 
associated diseases. Late death occurred in 14 patients, 
nine due to progression of the primary underlying disease, 
three due to unrelated problems, and in two patients the 
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Fig 1.—Cavagram showing distal migration of Kim-Ray Greenfield 
filter (arrow). Filter now rests at confluence of iliac veins and 
spans only two thirds of diameter of the lumen. Other x-ray films 
showed patency of both iliac veins. 


cause was not ascertained (Tables 3 and 4). 

Recurrent pulmonary embolism was the primary cause 
of or a major contributor to the demise of three patients in 
the early postoperative period and in each instance 
occurred after insertion of a MU device. One of these 
patients died four hours after placement of a 23-mm MU 
filter. In this instance, a massive embolus delated an 
already large inferior vena cava and dislodged the filter 
sweeping it into the right side of the heart. Postmortem 
examination showed prong marks in the infrarenal vena 
cava; the filter was lodged in the tricuspid valve and a large 
embolus obstructed the entire pulmonary tree. Subse- 
quently, we have used only the 28-mm filter except in the 
occasional patient with a very small inferior vena cava. The 
two other patients with pulmonary embolism died two 
weeks after insertion of their filters. In one case in which 
there had also been severe sepsis unrelated to the proce- 
dure, a large recent pulmonary embolus as well as throm- 
bus both proximal and distal to the filter were found at 
postmortem examination. In the third case, there was no 
clot in the vicinity of the filter at autopsy but recent as well 
as old thrombi were found in the pulmonary arteries 
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Fig 2.—Cavagram showing apparent protrusion of struts of Kim- 
Ray Greenfield filter through inferior vena cava wall (arrow). Note 
also oblique orientation of filter as well as lucency that probably 
represents thrombus at tip of filter. 
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Fig 3.—Postmortem photograph showing struts of Kim-Ray 
Greenfield filter protruding through vena cava wall (arrows). 


suggesting recurrent embolism subsequent to filter inser- 
tion. 

Inferior vena cava patency was objectively assessed in 36 
patients by cavagram (22) or autopsy (14). The caval 
patency of 95% (18 of 19) in patients with KG filters was 
significantly greater than the 47% patency (eight of 17) 
seen in the MU group (P < .01). In seven patients, gray 
scale ultrasound examination was attempted in addition to 
the cavagram. In four instances, the ultrasound examina- 
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tion was considered unsatisfactory due to overlying bowel 
gas. However, in the remaining three patients, patency of 
the inferior vena cava and precise demonstration of filter 
position were subsequently confirmed by cavography. The 
filter, when seen, could be identified as a circumferential 
ring of high-amplitude echos. 

Filter migration occurred in three patients. The only 
instance of proximal migration occurred in conjunction 
with a fatal pulmonary embolus as previously described. 
There were two instances of distal migration, both involv- 
ing KG filters. In one case, the extent of migration was 
inconsequential. However, in the other case, the filter was 
displaced caudally so that it straddled the confluence of the 
iliae veins and controlled only two thirds of the venous 
lumen (Fig 1). This patient has had no evidence of pulmo- 
nary embolism during the 14 months since filter place- 
ment. | 

In four of the patients with MU and in two of the 
patients with KG filters, thrombus was identified proximal 
to the filter. One of the patients with a MU filter who had a 
proximal clot died with a recurrent embolus as noted 
previously. The presence of thrombus proximally to the 
filter has not been associated with any other known 
complication. 

Plain roentgenograms of the abdomen suggested that 
the struts of the KG filters had protruded beyond the 
confines of the inferior vena cava in four patients. This 
appearance was more clearly evident in subsequent vena 
eavagrams (Fig 2). Autopsy in a fifth case showed that all 
of the six struts of the KG device were projecting through 
the caval wall (Fig 3). However, this was not associated 
with pericaval hematoma or other injury. None of these 


patients have had any apparent problems referable to | 


perforation of the inferior vena cava. 

Venous stasis manifested by edema, dermatitis, or ulcer- 
ation was present to some degree in 57% of the patients 
with caval filters. This occurred in 70% of those patients 
with caval occlusion and in 50% of those with a patent vena 
cava. This difference was not statistically significant. 
Stasis phenomena were present in 75% of the patients with 
MU filters and in 38% with the KG device; this difference is 
signifieant (P < .01). 

Determination of venous flow by Doppler examination 
at the common femoral level was of no value for determin- 
ing patency or occlusion of the inferior vena cava after 
filter insertion. Excellent venous flow that was phasic with 
respiration and responded appropriately to compression 
maneuvers was invariably present with either occlusion or 
patency of the vena cava. Absence of normal venous flow 
sound indicated occlusion of the underlying femoral vein. 


COMMENT 


There was no mortality related to the operative insertion 
of an intracaval device in our experience and this is 
consistent with the series reported by Mobin-Uddin et al” 
and Greenfield et al. The occasional operative deaths 
reported in the literature are almost invariably due to 
technical factors and can be eliminated by experience and 
careful roentgenographie control of filter placement.'* The 
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operative mortality of 13% for caval ligation and 8% for 
partial interruption reported by Adams and associates," 
and the 12.2% to 14.2% mortality in the collected series 
reviewed by Bernstein" stand in sharp contrast to the 
experience with intracaval filter placement. Many of the 
listed operative deaths associated with a direct approach to 
the inferior vena cava are undoubtedly a consequence of 
relentless progression of underlying diseases. Neverthe- 
less, the obvious differences in the extent of operative 
trauma and potential anesthetic hazards make insertion of 
a filter the preferred approach for prevention of pulmo- 
nary embolism when caval interruption is necessary. . 

There was a disproportionate early and late mortality of 
58% occurring in the MU group compared with a 24% 
mortality in the KG group (Table 3). Careful review of 
these deaths confirmed that with the exception of the three 
pulmonary emboli previously mentioned, all were due to 
progression of associated underlying diseases or unrelated 
pathologie processes. The higher incidence of late death in 
the MU group may be accounted for by the longer average 
follow-up period in these elderly patients. The higher early 
mortality in the MU group probably relates to a more 
conservative attitude toward filter placement in our initial 
experience when only the MU device was used, and this 
approach was considered only as a last resort for the 
critieally ill. This is further suggested by the higher 
incidence of cardiopulmonary disease and death from 
cardiac problems in the early postoperative period in the 
MU group. By contrast, there has been à diminishing 
reluctance to insert filters in less seriously ill patients (in 
recent months) when the KG filter was almost exclusively 
used. 

Our 8% mortality (3/38) due to recurrent pulmonary 
embolism after insertion of the MU umbrella is less 
favorable than the general experience with this device. In 
summarizing the clinieal results in 2,215 patients who 
received the umbrella filter as of November 1973, Mobin- 
Uddin and associates" cite an incidence of recurrent 
pulmonary emboli of 3.1% with an overall mortality from 
recurrent pulmonary emboli of 0.8%. However, in our 
series, one embolus would have been avoided if the larger 
MU filter had been available. In another instance, the 
absence of thrombus adjacent to the filter suggests that 
the delayed embolus may have come from the right side of 
the heart or superior caval system rather than from the clot 
forming on the proximal surface of the intracaval device. 

The absence of recurrent embolism in the KG group may 
be related to the noticeably lower incidence of caval 
thrombosis." When caval occlusion does occur, a static 
column of blood is present between the filter and the 
entrance of the renal veins and is prone to thrombus 
formation and future emboli. Furthermore, it is well 
established that the paracaval collaterals that develop after 
caval occlusion are large enough to transport substantial 
emboli from the lower limbs to the pulmonary artery.'"" 
Our normal Doppler flow findings at the common femoral 
level in patients with caval thrombosis provide supporting 
evidence for this concept. 

In spite of these theoretical considerations, the series 
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reported by Greenfield et al" indicates a 2.6% incidence of 
pulmonary embolism and is not significantly different 
from the reported experience with the MU umbrella.'* The 
frequency of continued anticoagulation after caval filter 
placement may be an important factor controlling the 
frequency of subsequent embolization. This point is not 
precisely documented in previous reports. However, in 72% 
of our patients, subsequent anticoagulation was contrain- 
dicated and these individuals were forced to rely on the 
filter alone, which may explain the recurrence of emboli 
only in the patients with MU filters. 

The most serious immediate complication of filter 
insertion is proximal migration of the device. This occurred 
in 22 of the patients (0.9%) with MU umbrellas and proved 
fatal in 14 (0.6%) in the report by Mobin-Uddin et al.» One 
instance of proximal migration of a MU filter occurred in 
our experience. Two cases have been reported by others 
since the change from the 23- to the 28-mm filter size, so 
that some degree of concern persists regarding this prob- 
lem. By contrast, proximal filter migration has not 
occurred in any of our patients with KG filters and none 
were reported by Greenfield et al" in their larger series of 
patients with this device. 

Inferior vena cava patency was maintained in 95% of our 
patients with KG filters who could be objectively evaluated 
and this correlates well with the 97% patency reported by 
Greenfield et al." Caval occlusion was shown in 53% of our 
patients with MU umbrellas and in 67% in the series of 
Mobin-Uddin et al.'^ The implications of this disparity in 
caval patency relative to recurrent embolism have been 
discussed. The relationship of patency vs occlusion to the 
development of manifestations of venous insufficiency 
continues to be an area of dispute. Although the incidence 
of late stasis phenomena was significantly less in the KG 
group with the much higher ratio of caval patency, there 
was no statistically significant difference when all the 
patients with caval occlusion with either filter were 
compared with those in whom the inferior vena cava was 
not obstructed. However, more important than caval occlu- 
sion in determining the presence of postoperative venous 
stasis was the presence of edema or other stasis problems 
preoperatively.’ Most of the patients with persistent 
postfilter edema had this problem before filter placement. 
Consistent with this conclusion is our observation that 
strong, phasie Doppler flow sounds were present in the 
femoral veins of patients without edema who had caval 
occlusion and extensive paracaval collateral development. 
Nevertheless, it is likely that caval occlusion accounts for at 
least part of the difference in the 75% incidence of stasis 
problems noted in the patients with MU filters as 
compared with only 38% in the patients with KG filters. In 
this regard, the findings of Adams et al? are interesting in 
that in 43% of their patients with caval ligation stasis 
symptoms developed, whereas only 16% with partial inter- 
ruption had this problem. 

The difference in vena cava patency is almost certainly 
related to variations in filter design. The cone shape of the 
KG device has been shown to allow 80% filling with only a 
64% reduction in the cross-sectional area.’ This permits a 
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continued washing effect by the caval blood flow that may 
enhance lysis of already trapped thrombi. Schroeder et al'* 
presented animal studies showing the ability of the KG 
filter to consistently trap sized emboli larger than 4.5 mm 
in diameter and nearly all emboli larger than 3 mm, in spite 
of the open design of this device. 

Damage to pericaval structures such as the ureter and 
duodenum has been reported after insertion of the MU 
filter due to penetration of a metal stabilizing strut 
through the caval wall into an adjacent structure." In our 
experience, this complication has not occurred in any of the 
patients with either filter. The appearance of protrusion of 
the struts of the KG filter beyond the venous wall noted in 
four of our patients studied by venography was of some 
concern. Greenfield et al” claim that this does not indicate 
perforation but instead an infolding of the strut by the 
outstretched vena cava wall. However, we showed complete 
penetration of the caval wall by the struts of a KG filter at 
autopsy in one case. Therefore, the potential for paracaval 
organ injury exists and this hazard, though infrequent, 
must be considered when this mode of caval control is 
recommended. 

Fortunately, recurrent pulmonary embolism is unusual 
when adequate heparin therapy is instituted and occurs in 
approximately 5% of the patients who have received proper 
anticoagulation treatment." Caval interruption has 
generally been reserved for these recurrent cases. This 
figure contrasts with the estimated 10% to 15% of patients 
with documented thromboembolism who may be candi- 
dates for intracaval filtration... Patients with contraindi- 
cations to anticoagulation or with serious complications 
from anticoagulant therapy represent a gray area in which 
the clinician is often reluctant to resort to caval interrup- 
tion because of anticipated operative risks and complica- 
tions. The development of effective intracaval filters that 
can be inserted with negligible mortality and morbidity 
demands a reevaluation of the indications for caval inter- 
ruption. Several studies have shown that the mortality of 
untreated proved pulmonary embolism is in the range of 
3075. Since the data presented here and elsewhere 
indicate that both the MU and KG filters are safe to insert 
and effective, there is no need to leave the patient with a 
contraindication to anticoagulation unprotected. 


CONCLUSIONS 


Insertion of an inferior cava filter device is safe and 
should be recommended for those patients in whom anti- 
coagulant therapy cannot be used and prophylactically in 
patients who are at high risk for the development of deep 
venous thrombosis and pulmonary embolism. On the basis 
of superior patency rate, a lower incidence of stasis 
complications, and the absence of recurrent pulmonary 
emboli in our experience, we prefer the KG filter when 
caval interruption is required. 
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Discussion 


W. £NDREW DALE, MD, Nashville, Tenn: This comparison of two 
differeat filters is of importance to all of us. My questions and 
eommeats, however, will be directed only toward the MU type of 
which I have placed 25. There has been no difficulty with 
placement nor with migration of any of these filters. Two patients 
died, o-e of carcinomatosis. The other patient suddenly fibrillated 
as the AU carrier was being inserted into the jugular vein under 
local amesthesia, and without an endotracheal tube already placed 
we simply did not successfully cope with this sudden development 
and she died. This resulted in a conference among all involved and 
& decision to change from local to general anesthesia with 
endotracheal intubation, a practice that has been followed since 
that time and which I believe results in better oxygenation, a 
quicker-and more efficient procedure, and overall better control of 
the situation. Although it is tempting to believe that local anes- 
thesia 3 useful for the sicker patients, the opposite is probably 
correct. . 
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I will mention two patients outside this group in whom the MU 
carrier would not pass through the jugular vein so that inferior 
vena cava ligation was necessary as the alternative. Perhaps Dr 
Wingerd will comment on whether anomalies or abnormalities of 
the vein have occurred in his experience. 

May I inquire about your practice regarding heparinization? I 
use this until the time of filter placement and then discontinue it 
for 24 hours. If at the end of that time there is no abdominal or 
flank pain and if the hemocrit reading is unchanged, the patient is 
returned to intravenous heparinization for five to seven days. 
Abdominal or flank pain, or a decrease in hematocrit level 
suggests retroperitoneal oozing and the roughly 50% of the 
patients with this situation have not postoperatively received 
heparin treatment. Please tell us your practice. 

Is it invariably necessary to prove pulmonary embolism by 
angiography prior to filter placement? The acknowledged high 
incidence of diagnostic error in this situation suggests that such 
angiography is important and I invariably use it prior to filter 
placement. Are there exceptions to this? 

"Finally, may I say that while initially it seemed that filter 


placement would completely replace ligation or plication of the 


inferior vena cava, I now believe that it is a procedure requiring 
acquired surgical skill and roentgenographic facilities, which may 
not be available in every hospital. I don't believe it can be 
classified as a minor procedure. If either expertise or facilities are 
lacking, the occasional operator is probably still wiser to approach 
the inferior vena cava retroperitoneally and apply a ligature or a 
clip. | 

RoBERT W. BARNES, MD, Richmond, Va: Although this was not a 
randomized or prospective study, this study by Dr Wingerd and 
his colleagues is a valuable comparison of clinical experience with 
two caval devices at a single center. The thrombogenicity and 
potential for proximal migration of the MU umbrella were noted 
in our limited experience with this device at the University of 
Iowa, Iowa City. Because the KG filter does not share these 
limitations, and because retained thrombi have been shown on 
phlebography to have lyzed, a more liberal range of anatomie 
placement has been feasible: such as the elective positioning in the 
suprarenal vena cava in one patient who had recurrent emboli 
from an infrarenal umbrella. 

As with any device, malpositioning is possible. Recent modifica- 
tion of the design of the KG introducer has permitted the 
capability to hook, shield, retrieve, or reposition a misplaced filter, 
which was carried out in one patient recently who had an 
inadvertent ejection of the device in the right atrium. Although 
insertion via the jugular route is usually used, the femoral 
approach may be used, and this is often done in conjunction with 
pulmonary embolectomy with the Greenfield suction catheter. 
Complications of prong perforation of the vena cava and migra- 
tion of the filter have not occurred in our experience. 

Despite these attributes, we urge caution in extending the 
indications of caval filter management of venous thromboembo- 
lism, which usually can be adequately managed by conventional, 
adequate, controlled heparin therapy. 

I would like to ask Dr Bernhard two questions. Do you have an 
explanation for the caval migration of the KG filter and could this 
not represent unrecognized initial malposition? Second, do you 
have an estimate of the percentage of all patients treated for 
venous thromboembolism at your center who have received a caval 
filter? | 

Makis J. TsapoGas, MD, Stony Brook, NY: Our indications for 
interruption of the inferior vena cava are rather limited. We treat 
most of these patients with continuous infusion of heparin, the 
dosage being regulated by careful laboratory control. We thus 
believe that the incidence of complications is decreased and the 
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anticoagulation is more effective. In selected cases, we use 
fibrinolytic enzymes. 

If conservative treatment is contraindicated or has proved 
ineffective, in our opinion, there is indication for interruption of 
the cava, preferably with the use of clips by direct surgery and 
ligation of all the important collateral veins. We reserve the vena 
cava filters only for patients whose general condition is very 
poor. | 

I was interested to hear the authors report the high percentage 
of failures, complieations, and contraindications with anticoagu- 
lants in their series. May I ask what was their method for 
administering heparin, and what was the laboratory monitoring 
used for the regulation of the optimum dosage. What are the 
authors' indications for the interruption of the cava through direct 
surgery? 

SIDNEY Levitsky, MD, Chicago: I am particularly distressed by 
Dr Wingerd's report of extrusion of the prongs of the KG filter 
outside of the vena cava in the region of susceptible structures of 
the GI and genitourinary tracts. Similar problems have been 
reported with the MU umbrella. 

As an alternative to these sharp-edged filters, I would like to 
bring to your attention the possible use of the Hunter-Sessions 
vena cava balloon occluder that we have used at the University of 
Illinois Medical Center, Chicago, for the past two years. 

This apparatus that consists of a latex balloon inflated with 
diatrizoate sodium is inserted in a similar manner to that of the 
previously mentioned filters. There are no sharp, protruding 
prongs to adhere to the vena cava but rather movement of the 
occluder is prevented by hyperinflation of the balloon. Advantages 
of this technique include precise localization, since the balloon can 
be deflated and reinflated several times before it is disconnected 
from the catheter, and the maintenance of postoperative heparin 
therapy. 

À localized inflammatory reaction gradually evolves that results 
in occlusion of the cava as the diatrizoate sodium is absorbed 
across the rubber diaphragm. Thus far, 115 Hunter-Sessions 
occluders have been implanted throughout the country with no 
evidence of transmural migration of this device. 

Kazi Mopin-Uppin, MD, Marion, Ohio: The recurrent embolus 
rate of 8% in ‘^e authors’ series is much higher than the general 
experience wi. ihe MU umbrella filter. With the use of the 28-mm 
umbrella, in 2,562 patients, recurrent embolism has been reported 
in only .05% as opposed to 2.6% with the KG filter. This increased 
incidence of recurrent embolism may be related to the large spaces 
provided between the struts of the KG device as compared with 
only 3-mm perforations in the webbing of the MU umbrella. 

In Dr Wingerd's series, there have been no misplacements. 


. Greenfield has reported a 12% misplacement rate. The thing that 


bothers me is that after ejection of the filter there is no further 
control over it. Moreover, it may be ejected prematurely. 

Perforation of the wall of the inferior vena cava by the struts of 
the KG filter is potentially hazardous as pointed out by the 
authors. It was evident in vena cavagrams in four cases and 
proved in a fifth case on which an autopsy examination was 
performed. With the use of the 23-mm MU umbrella, perforation 
of the ureter in one patient and the duodenum in the other has 
been reported. This complication has not occurred with the 28-mm 
device. 

The authors reported two instances of distal migration involv- 
ing the KG filters. With the use of the 28-mm umbrella, proximal 
migrations have been reported in 0.4% of the cases. With increased 
physician experience, this complication has greatly diminished. 

In the authors' series of patients, the decreased patency rate of 
the MU umbrella is not surprising since unheparinized filters were 
used. In our own experience with patients in whom the newly 
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available heparin-treated umbrella was used, the patency rate is 
60%. Phlebograms were routinely performed prior to the umbrella 
insertion. Only those patients with fresh, nonadherent clots in the 
iliofemoral veins received the umbrella. This was a select group of 
patients who were extremely likely to have recurrent emboli. The 
decreased patency rate of the umbrella may be due to entrapment 
of emboli. It is difficult to say in how many patients this 
occurred. 

The incidence of recurrent thrombophlebitis and extremity 
edema with the MU umbrella is comparable to the experience 
reported with KG filters, showing that chronic leg edema is 
related more to the preexisting thrombophlebetic process than to 
caval patency. 

In patients with unilateral venous thrombi, inferior vena cava 
interruption may result in inereased morbidity due to extension of 
thrombosis into the uninvolved lower extremity. To provide 
protection with minimum morbidity, based on phlebographic 
studies, the MU umbrella filter was implanted in the iliac vein if 
thrombi were unilateral and there was no contraindication to 
anticoagulant therapy. This concept was evaluated on the basis 
that anticoagulants would prevent further thrombus formation 
and the umbrella would prevent any migration of preformed 
thrombi. During the past two years, the MU umbrella filter has 
been implanted in 16 patients (nine in the iliac vein and seven in 
the inferior vena cava). These patients have been followed up to 
two years without clinical evidence of recurrent embolism. There 
was complete resolution of deep venous thrombi in the patients in 
whom filters remained patent. Selective venous interruption of 
the iliac vein by the umbrella along with anticoagulation therapy 
may provide adequate protection against pulmonary embolism 
with minimum morbidity. 

ROBERT BLUMENBERG, MD, Schenectady, NY: Approximately 1% 
years ago, we had the opportunity to study 51 consecutive vena 
caval interruptions from the viewpoint of postinterruption stasis 
sequelae as well as long-term inferior vena caval patency. We did 
vena cavagraphy from six months to more than eight years 
postoperatively. The bulk were Adams-DeWeese vena caval clips 
placed through a transabdominal incision precisely subjacent to 
the renal veins, with an average operating time of 50 minutes. 
Those patients who were judged to be too ill to tolerate general 
anesthesia received a MU umbrella under local anesthesia. 

Thirty-two cases were studied by cavagraphy, two cases, by 
autopsy, and 17 cases were unavailable for study. There was a 4% 
operative mortality in this series. It is striking that our long-term 
patency rates with the Adams-DeWeese clip was 85% from six 
months to eight years. Umbrella patency was 16% in a very small 
group. There were no thrombi noted proximal to the clip on the 
cavagrams, nor was there any evidence of reembolizing due to 
persistent thrombus at this level. 

In only one case in the clip group was there substantial 
postinterruption stasis sequelae. The patient had a prophylactic 
clip applied and has had moderate edema, controlled by pressure 
gradient stockings. In the umbrella group, there was a good deal of 
edema in almost all of the patients. 

Here, the umbrella was applied and a huge ovarian collateral 
developed. We found this in three of our umbrella cases. Although 
these patients haven’t had reembolization, it was worrisome to see 
on the follow-up cavagram. 

H. M. Lege, MD, Richmond, Va: I would like to mention that we 
had favorable experiences with the use of the KG filter, taking 
advantage of the high rate of patency, in a very difficult group of 
patients, namely, kidney transplant patients, where renal arteries 
are anastomosed end-to-side to the iliac vein. We had experiences 
with three cases without any immediate or delayed reduction in 
the renal function and without any recurrence of pulmenary 
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Dr BERNHARD: Dr Barnes, I am interested. in the clever 
techniques that your group has devised for making sure of more 
accurate filter placement. We have been concerned about precise 
placement of the KG filter and find it somewhat more difficult to 
position properly than the MU filter. As soon as the KG filter is 
extruded from its capsule, it is free and one depends on it to catch 
in the caval wall. It has not been à problem except as we noted in 
two patients in whom it came to lie obliquely in the cava. 

We agree that heparin is the primary therapy for thromboem- 
bolism as was so clearly defined in an interesting paper by Drs 
Silver and Sabiston. However, you may recall that 72% of our 
patients either could not receive anticoagulation therapy or had 
sustained, severe complications ef anticoagulation therapy and 
still required protection against embolization. 

The Hunter balloon, brought to our attention by Dr Levitsky, is 
a very interesting and clever device. Although it has the advan- 
tage that no metal prongs protrude outside of the cava, it does 
occlude the cava completely. This point is illustrated by a cava- 
gram that shows a MU umbrella in a vena cava that is completely 
occluded. The massive bypassing collaterals have the potential for 
permitting future embolization, a complication of caval occlusion 
that has been frequently documented. By contrast, an autopsy 
specimen of thrombus caught up in a MU umbrella shows that it 
does not totally occlude the cava so that some flow can occur 
around the sides. Although the KG filter in this example is 80% 
filled, the lumen is only 60% obstructed. Continuous bathing of the 
clot may induce a certain amount of lysis so the filter becomes 
self-cleansing. 

Dr Dale described a complication leading to an operative death 
that may have been due to air embolism. We had a similar, though 





nonlethal, complication with a KG filter. I think this was due to the 


design of the inserter, which I understand has been changed. We 
believe that careful anesthesiology coverage with full monitoring 
is absolutely mandatory. The procedure of filter insertion should 
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be conducted with al of the formal. support available in the - 
operating room. However, we have always performed this opera- 
tion under local anesthesia and have not run into any problems. 
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Difficulty in passage of. the filter occurred in four patients due — E 


to a small jugular vein. Under these conditions, control was finally 
achieved by direct application of a vena cava clip as sugges by 
Dr Blumenberg. 

We always attempt to prove the presence of deep venous 
thrombosis or pulmonary embolism by angiographic study when 


this is possible. However, patients or referring physicians occa- — 


sionally refuse these studies and sometimes the clinical situation is 
just too cumbersome or angiography is contraindicated. We 
occasionally must rely on noninvasive tests and sometimes find 


that the simplest and safest approach is to proceed directly with — 


filter insertion. 

In answer to Dr Tsapogas, we give heparin continuously and 
control dosage by the activated whole blood clotting time that is a 
reliable and accurate method. Poor control of anticoagulation was 
not a cause for filter placement in our series. The high incidence of 


. contraindication to anticoagulation is related to our patient popu- 


lation, which includes a great deal of massive trauma. As an 
example, we recently inserted a KG filter in a woman who had 
sustained a severe, crushing pelvic injury as well as bilateral leg 
fractures accompanied by massive blood loss and continuous 
oozing from multiple wounds. Because of the nature and extent of 
her injury, we believed she was at high risk for a major pulmonary 
embolism. 

Dr Mobin-Uddin, we are impressed with your improved patency 
rate with the heparin-bonded filter. However, this is only a modest 
improvement over the patency we have noted with nonheparin- 
bonded MU filters. 

I would like to thank Dr Blumenberg for his discussion and 
commend him on his good results with direct surgery on the cava 
in these circumstances. However, in general, with high-risk 
patients, it is safer and simpler to insert a filter. 
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Ex Vivo Renal Artery Reconstruction 


Ronald J. Stoney, MD; Michael Silane, MD; Oscar Salvatierra, Jr, MD 


è Twenty-four patients underwent ex vivo renal artery recon- 
struction of 26 extensive lesions using continuous hypothermic 
perfusion and replacement of the diseased renal artery with a 
hypogastric artery autograft. Postoperative acute tubular necro- 
sis was avoided in these repaired kidneys. There was one 
postoperative graft occlusion accounting for the only failure in 
the series. Of the hypertensive patients, 95% were cured or 
improved during the follow-up period extending from six months 
to six years. Six of these patients have been followed more than 
three years and late postoperative arteriograms showed no 
alteration in their autografts. 

This method, therefore, extends the potential for renal artery 
reconstruction to most renal vascular lesions, reserving 
nephrectomy for the infarcted or severely atrophic kidney only. 

(Arch Surg 113:1272-1278, 1978) 


he spectrum of symptomatic renal artery lesions 

demonstrated by the increased use of arteriography 
now includes a considerable proportion of extensive distal 
lesions. Some are amenable to in situ repair if the involved 
renal artery branches are 3 mm in diameter and not 
aneurysmal.? However, certain fibromuscular dysplastic 
lesions causing hypertension and rare renal artery aneu- 
rysms demand ex vivo reconstruction if the kidney is to be 
salvaged. The pioneering work of Belzer et al, using 
hypothermic perfusion preservation at University of Cali- 
fornia Medical Center, San Francisco, has been previously 
reported. The current report illustrates the technique of ex 
vivo repair, categorizes the patterns of disease requiring 
ex vivo repair, and provides long-term follow-up of our 
previously reported patients. 
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CLINICAL MATERIAL 


Twenty-four patients with symptomatic renovascular lesions 
were treated between 1972 and 1978. There were 22 females and 
two males with an age range from 15 to 54 years (mean, 38 years). 
Diastolic hypertension was the presenting clinical manifestation 
in 21 patients. The duration of hypertension ranged from two 
months to 13 years. Eight patients (88%) had hypertension for one 
year or less. The other 13 patients (62%) had chronic hypertension 
averaging five years from onset to the time of ex vivo renal artery 
reconstruction. 

Four patients had previous renal artery reconstructions for 
hypertension that failed. In each case, an autogenous vein had 
been the graft used. Two vein patch angioplasties degenerated 
and aneurysms appeared. In contrast, the two vein replacement 
grafts developed critical stenoses. 

Three patients had bilateral renovascular lesions. Two of these 
patients have undergone staged bilateral repairs to control hyper- 
tension. The third is awaiting repair of the contralateral lesion 
and, therefore, remains hypertensive at this time. 

Two of three patients with renal artery aneurysms had recur- 
rent flank pain, one of whom also had hematuria. Two of these 
patients had aneurysms in solitary kidneys. Both these solitary 
kidneys had been previously operated on. One had a stone removed 
from the renal pelvis, whereas the other had a “renal suspension” 
procedure. 

Two other patients in this series had solitary kidneys with 
extensive fibromuscular dysplasia of the distal renal artery and its 
branches. Their contralateral kidneys had been previously 
removed for severe renal atrophy secondary to the primary 
arterial disease. 

Twenty-six extensive renovascular lesions were demonstrated 
by arteriographic studies. Eighteen lesions were defined by 
midstream aortograms, whereas eight lesions required selective 
renal arteriograms with multiple projections to delineate their 
configuration. In 20 instances, these preoperative studies provided 
adequate information to plan an ex vivo reconstruction. In the six 
remaining cases, although the arteriograms suggested that in situ 
repair might be difficult, the operative findings themselves were 
the basis for using ex vivo techniques to revascularize these 
kidneys. 


Renal Artery Reconstruction—Stoney et al 








During the period of this study, the emphasis was on repair and 
salvage of kidneys deemed inoperable by customary in situ 
techniques. Whereas all cases in this report would have previously 
required nephrectomy, only two of a total of 28 kidneys exterior- 
ized with the hope of renal preservation actually required nephrec- 
tomy. The lesions in these two were a traumatic renovascular 
disruption and an aneurysmal dissection with thrombosis. The 
kidneys were mobilized, exteriorized, and placed on hypothermic 
perfusion to facilitate the dissection and define the feasibility of 
repair. In these two instances, nephrectomy was ultimately 
required because of extensive intrarenal arterial thrombosis with 
parenchymal infarction. These two patients are, therefore, 
excluded from this report. 


OPERATIVE PREPARATION AND TECHNIQUE 


The patient is hydrated immediately preceding operation and 
diuresis of .5 to 1 ml/min established prior to the induction of 
general anesthesia. Mannitol hexanitrate is used when oliguria 
persists. 

The abdomen is entered through a full-length midline incision. 
The ipsilateral colon is reflected medially exposing the retroperi- 
toneal structures. Gerota’s fascia is incised longitudinally, the 
kidney is freed of perinephric fat, and the ureter is cireumferen- 
tially mobilized into the pelvis. The renal artery and vein are 
mobilized to their junction with the aorta and vena cava, respec- 
tively. 

The arterial autograft, that leter will be substituted for the 
diseased renal artery, is now procured. Depending on the number 
of renal artery branch lesions, the hypogastric artery is dissected 
beyond its first or second order of branches. After removal of the 
hypogastric artery, its orifice is oversewn flush with the medial 
side of the external iliac artery. The distal branches of the 
hypogastric artery deep in the pelvis are ligated. The autograft is 
irrigated with heparin-saline solution (37 °C). If atherosclerosis is 
present in the autograft, the diseased intima is removed using the 
eversion endarterectomy technique. 

Systemic heparin sodium (3,000 units) is administered to the 
patient and appropriate clamps are placed across the origins of the 
renal artery and renal vein. Each is divided distal to the clamps 
and the kidney is exteriorized onto the lower abdomen. The intact 
ureter is encircled with a tourniquet to prevent retrograde bleed- 
ing. In only the first six eases was the donor ureter divided and the 
kidney actually moved to a separate table for ex vivo reconstruc- 
tion. 





The renal artery is cannulated, and the kidney is irrigated until 
the venous return is clear using Ringer’s lactate (4 °C) solution. To 
this is added 10,000 units of heparin, 10 ml of 1% procaine and 15 
mEq/liter of sodium bicarbonate. If the patient has elevated cold 
agglutinin titers determined preoperatively, normothermic irriga- 
tion is substituted. 


Hypothermic Perfusion 


The renal artery cannula is connected to one of the outlets on the 
perfusion manifold attached to the dissecting platform. The 
dissection of the renal artery proceeds toward the hilus until the 
extent of the disease in the branches are exposed (Fig 1). After the 
autograft configuration and the renal artery lesions are deter- 
mined, one of the diseased renal artery branches is divided, while 
perfusion continues to the remainder of the kidney (Fig 2). The 
distal end of the divided branch is anastomosed end-to-end to the 
appropriate branch on the arterial autograft, using interrupted 
sutures (Tycron No. 6-0). The autograft is now cannulated and 
connected to a second outlet on the perfusion manifold, and the 
previously ischemic renal segment is reperfused. Sequential trans- 
fer by similar anastomotic technique of the remaining renal artery 
branches follows (Fig 3). If a branch cannot be matched to the 
autograft configuration for an end-to-end anastomosis, the end of 
the branch is beveled and attached to the side of the autograft at 
an appropriate site. When all the renal artery branches have been 
transposed to the autograft, flow rates and pressures are deter- 
mined and compared to the prerepair values. Flow rates increase 
while perfusion pressure (diastolic) decreases after reconstruction. 
Temporary elevation of the perfusion pressure to 120/80 mm Hg 
permits detection of any anastomotic leaks which are then 
repaired with precise suture placement prior to replantation. The 
duration of extra corporeal preservation varied from 46 minutes to 
one hour and 40 minutes (mean, 73 minutes) in this series. 


Replantation 


The kidney is currently replaced in the renal fossa. The renal 
vein is reanastomosed on the left and on the right it is attached to 
the side of the vena cava slightly caudad to the oversewn stump of 
the right renal vein. The renal artery autograft is anastomosed to 
the side of the aorta 2 to 4 em caudad to the original renal artery 
orifice, which is then oversewn. To facilitate the anastomosis, the 
aorta is doubly clamped to isolate a 2-em segment. A circular 
defect is created in the posterolateral wall of this aortic segment 
that approximates the diameter of the autograft. The end of the 
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Fig 1.—Dissection of diseased renal artery 
` completed. Fibromuscular hyperplasia of 
main renal artery bifurcation and accesso- 
ry artery are visible. Branched hypogastric 
artery autograft (inset) closely approxi- 
mates renal artery configuration. 
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Fig 2.—End-to-end anastomosis of upper 
renal artery branch to hypogastric artery 
branch is constructed, while remaining 
kidney is perfused. 
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Fig 3.—Next renal artery anastomosis is 
being formed while upper and lower poles 
of kidney are continuously perfused. 
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Fig 4.—Left, Renal arteriogram in 12-year-old hypertensive boy, 
demonstrating diaphragm-like obstruction of lower polar artery 
(solid arrow) with poststenotic dilatation. Extensive collateraliza- 
tion (periureteral) is present (open arrow). Right, Arteriogram 
after bifurcation reconstruction with hypogastric artery autograft. 
Dotted lines indicate suture lines. 


Fig 7. 
Demonstrates aneurysmal degeneration of patch and upper pole branch 
artery stenosis (arrows). 





autograft is then anastomosed to the defect using interrupted 
sutures (Tyeron No. 5-0). The aortic and then the renal circulation 
are restored. 


REPORT OF CASES 


Case 1.—A 12-year-old black boy was referred for the surgical 
management of diastolic hypertension (145/110 mm Hg) of one 
year’s duration. Arteriography showed a focal stenosis of the right 
lower polar renal artery branch (Fig 4, left). The ex vivo repair 
used a hypogastric artery autograft for replacement of the renal 
artery bifurcation. Postoperative arteriography one year later is 
seen in Fig 4, right. The patient has been normotensive since the 
operation. 

Case 2.—Previous arterial repair failure occurred in a 40- 
year-old woman who had recurrent severe hypertension (260/130 
mm Hg). Fifteen years previously, she had a vein patch angioplas- 
ty for right renal artery fibr »museular dysplasia, which controlled 
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—Aortogram ten years after vein patch angioplasty of left renal artery. 


Fig 5.—Aneurysmal vein patch with distal fibromuscular disease 
involving four branch arteries. 


Fig 6.—Postoperative arteriograms showing autograft replacement of renal 
artery and four diseased branches. 





1 


her blood pressure (BP) for the next 14 years. Figure 5 shows 
selective arteriograms prior to her reoperation. They show an 
aneurysmal patch site with extensive fibromuscular dysplastic 
lesions in the renal artery branches. Ex vivo repair consisted of a 
trifurcated autograft replacement of three diseased branches, 
with the fourth branch implanted into the side of the autograft. 
The postoperative arteriogram is shown in Fig 6. 

Case 3.—Solitary kidney and previous failed repair occurred in a 
34-year-old woman who was referred for the surgical management 
of recurrent severe hypertension (240/130 mm Hg). Ten years 
previously, she had a left main renal artery vein patch graft 
angioplasty for fibromuscular dysplasia and left renal biopsy. 
Contralateral right nephrectomy was required a year later. Left 
renal arteriography in Fig 7 shows the diseased renal artery with 
extension into the upper polar branch. The aneurysmal vein patch 
was apparent. Ex vivo repair of this solitary kidney required 
replacement of the main renal artery and bifurcation with a 
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Fig 8.—Postoperative arteriogram after reconstruction using 
bifurcated hypogastric autograft “dotted lines). Arteriovenous 
fistula is visualized. 


branched hypogastric artery autograft. Postoperatively, her BP 
returned to normal and has remained so without medication. Her 
postoperative arteriogram (Fig 8) showed the patent repair and an 
intrarenal arteriovenous fistula at the site of her previous renal 
biopsy. 


RESULTS 


Follow-up results were obtzined in all 24 patients. The 
duration varied from six months to six years. Three 
parameters were analyzed. 


Anatomic 


Arteriograms were obtained after 23 of the 26 opera- 
tions to assess patency of tke reconstruction. The only 
autograft thrombosis occurred because of technical diffi- 
culties at the site of the anastomoses to the aorta where 
grossly diseased and thickened intima was present. The 
other 22 patent autografts had 54 renal artery branch 
reconstructions and 52 were proved patent. 


Functional 


Renal function was evaluated by iodohippurate sodium I 
131 renal scintiphotography or the first postoperative day 
in 21 cases and by serial creatinine determinations in all 
cases. By these measurements, there was no evidence of 
substantial tubular necrosis in any case. 

Prompt uptake and rapid excretion of the radioisotope 
was a predominant finding in 86% of the postoperative 
renal scans (Fig 9). Mild transient impairment of function 
in the operative kidney was present in 14%. 

Serum creatinine determinations were compared before 
and after revascularization ir all patients. In only one 
patient (case 3) was there transient chemical deterioration. 
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COUNT RATE vs TIME URINE BAG 


Fig 9.—lodohippurate sodium | 131 scintiphotographs and 
renogram 48 hours after ex vivo renal artery reconstruction. 


Of the four patients with solitary kidneys, one had a 
preoperative creatinine level of 2.6 mg/dl, the highest 
preoperative value in the series. Five years later, this 
patient’s creatinine level remains stable at 2.5 mg/dl. The 
course of the three patients with solitary kidneys and 
normal creatinine levels preoperatively is outlined in Fig 
10. Normal renal function was maintained after the opera- 
tion in two patients. The other patient with a transient 
elevation is case 3. 


Blood Pressure 


Clinical assessment of the BP response to operation was 
possible in 21 hypertensive patients (23 ex vivo repairs). 
One patient remained hypertensive because the recon- 
struction thrombosed. A second patient was unchanged 
after the right-sided revascularization, which has been 
proved patent by follow-up arteriography. A contralateral 
lesion causing his persistent hypertension remains and 
requires repair in the future. The other 19 patients were 
either cured or improved at follow-up. This included eight 
patients with diastolic pressures less than 90 mm Hg 
without medications; two patients with diastolic pressures 
less than 100 mm Hg without medication; and nine patients 
with diastolic pressures less than 100 mm Hg on medica- 
tion, five of whom received only a diuretic. Six of the 19 
patients have been followed for more than three years and 
their BP response is outlined in the Table. 


COMMENT 


Fibromuscular dysplasia is the most common lesion in 
the distal renal artery and branches suited to ex vivo 
repair. The most common pattern observed in the present 
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Fig 10.—Postoperative serum creatinine levels in 
three patients with solitary kidneys. 





study (Fig 11) was segmental stenoses alternating with 
zones of dilation without frank aneurysmal formation (11 
of 21). Less common were stenoses and multiple aneu- 
rysms, fusiform or saccular, occurring in the distal third of 
the main renal artery and extending to involve the primary 
branches (six of 21). 

Finally, two of 21 patients had an occult single 
diaphragm oriented transversely across the renal artery 
lumen with a pinpoint opening. This subtle lesion presents 
the most difficult diagnostie problem, and arteriography 
may show only a hint of a lesion because of the differential 
opacification of the arterial lumen on either side of this 
diaphragm. The two children presented in this series both 
had primary intimal fibroplastic lesions involving the 
orifice of a polar artery (Fig 4, right). Abundant collaterals 
were present in both, documenting the importance of these 
isolated stenoses. 

Ex vivo repai: as described requires temporary exterior- 
ization of the kidney to facilitate reconstruction of small 
renal artery branches. Precise anastomosis after meticu- 
lous dissection and exposure of these lesions is routinely 
achieved. Postoperative arteriographic studies documented 
continuing patency in more than 95% of these microvascu- 
lar repairs. | 

Continuous hypothermic perfusion was the method we 
selected to preserve renal function during the period of ex 
vivo repair. The results of scintiphotographic scans and 
creatinine determinations in solitary kidneys after repair 
doeument the efficacy of this technique, since substantial 
postoperative aeute tubular necrosis was avoided in the 
entire group. 

We continue to use arterial autograft for renal artery 
substitution exclusively. The reports of Dean et al and 
Stanley et al’ attest to the deterioration of the saphenous 
vein used for renal artery substitution. In addition, four of 
the patients requiring ex vivo reconstruction in this series 


1276 Arch Surg—Vol 113, Nov 1978 


Pediatric 


Bifurcation 
Aneurysm 


Fig  11.—Artist'S X illustration 
showing patterns of distal renal 
artery disease repaired by ex 
vivo technique (FMD, fibril mus- 
cular dysplasia). 
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Blood Pressure Response Three to Six Years After Ex 
Vivo Renal Artery Reconstruction in Six Patients 


Postoperative 







Preoperative 
Follow- 
Blood Blood up, yr 
Pressure, Medi- Pressure, Medi- (Mean 
Case mm Hg cation* mm Hg cation* = 4) 


















1 180/110 G,H,D Normal None 6, 5% 
2 220/120 G.H,A,S,D Normal D 4V. 

3 195/120 H,A,D 147/94 None 3/3 
4 140/105 AD Normal None 3% 

5 140/90 H,| 136/92 D 34 

6 160/110 1,D Normal None 3 











*G indicates guanethidine sulfate; H, hydralazine hydrochloride; A, 
methyldopa (Aldomet); !, propranolol hydrochloride (Inderal); S, spirono- 
lactone; and D, diuretic. 


had a previous renal artery repair using autogenous vein 
graft. All four failed because of either stricture or aneurys- 
mal degeneration. 

The hypogastric artery has not shown any deterioration 
when used to replace the main renal artery up to ten years." 
Subsequent follow-up of that group has now been extended 
to 13 years and the results remain the same. The anatomic 
configuration of the hypogastric artery and its size make it 
an ideal replacement for the renal artery and its branches. 
Furthermore, no ischemic sequellae have been observed 
after removal of this artery even in the two patients in 
whom bilateral repairs were used. For these reasons, the 
hypogastric artery autograft is the preferred substitute 
for the diseased renal artery and its branches. Its durabil- 
ity up to six years in ex vivo repairs has been documented 
by late arteriography. We can, therefore, anticipate a 
durable reconstruction using this autograft for these 
young adults and children who have a long life span. 

Finally, the success of this revascularization technique in 
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relieving or reducing BP in hypertensive patients is the 
most important clinical result observed. Nineteen of the 20 
patients with 22 patent grafts at risk are either cured or 
improved. Six of these patients with eight reconstructions 
remain cured or improved three to six years later. This 
attests to the long-term rehabilitative potential of ex vivo 
renal artery reconstruction in the management of hyper- 
tension caused by extensive renal artery disease. 


Kenneth Stieper provided technical assistance. Beverly Hill provided — - 
editorial assistance. | 


Nonproprietary Names and Trademarks of Drugs 


Iodohippurate sodium I 131—Hippuran-131, Hippuran 1-131, 
Hipputope. 

Mannitol hexanitrate—Hezanitrol, Hypertencin, Manexin, Man- 
hexin, Manicole, Manite. 

Methyldopa—Aldomet. 
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Discussion 


JAMES C. STANLEY, MD, Ann Arbor, Mich: Ex vivo arterial repair 
must be within the capabilities of those undertaking renal revas- 
cularizations. In select cases this becomes essential for the optimal 
treatment of renovascular hypertension. However, it should not 
routinely replace standard in situ reconstructions that yield 
results similar to those presently reported. The major concern with 
ex vivo reconstructions relates to the fact that in mobilizing and 
removing the kidney the majority of preexisting collateral vessels 
are disrupted. Subsequent arterial repairs must be deft, for if they 
fail the kidney may be irreversibly injured. Such is not the usual 
sequence with in situ reconstructions. 

The Ann Arbor experience would not define size of a renal 
vessel to be the most important reason for ex vivo reconstructions. 
Very small vessels a few millimeters in diameter may be success- 


fully treated in situ, especially with the use of dilation which has 


continued to provide excellent results up to 11 years in follow-up. 
Our criteria for ex vivo repair would include the presence of 
multiple intraparenchymal stenoses or aneurysms at the level of 
secondary segmental branchings, as well as certain traumatic 
lesions involving segmental vessels, particularly those exhibiting 
dissections. 

Two questions are of particular pertinence to this work. The 
first relates to the necessity for continuous perfusion when 
undertaking ex vivo renal artery repairs. It has been our experi- 
ence, although limited, that flushing the kidney with a cold 
balanced salt solution containing heparin and blockers avoids some 
of the difficulties incumbent to the perfusion apparatus. The 
second area of inquiry concerns the use of procaine as the blocker 
of choice. Intraparenchymal vessels in renovascular hypertension 
may be more vasoreactive and use of longer acting blockers such as 
dibenzyline may be more appropriate. Certainly, employment of 
ex vivo renal artery reconstruetions will continue to be an 
important factor in improving our results in treating renovascular 
hypertensives. 

 HergerT Berkorr, MD, Madison, Wis: Dr Belzer could not 
attend this meeting but he did ask me to present his results using 
this procedure. 

In his series, there are now a total of 27 patients, 21 of whom had 
their surgery for fibromuscular ard the others for conditions such 
as aneurysm or for redo surgery. In all of the reconstructions, also 
as you have heard, autogenous artery has been used exclusively. In 
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the entire series, there are only two failures, both occurring in the 
fibromuseular group. The first was a male patient who required 
five-vessel reconstruetion and who in the postoperative period had 
a nonfunctioning scan. The patient was reoperated on the next . 
day and all vessels were patent and the kidney seemed to be viable. 
However, postoperatively an intravenous pyelogram showed no 
function of the repaired kidney. Dr Belzer believed that although 
this kidney was perfused, the warm ischemic time was too long, 
and for this reason external cooling is now used in addition to 
perfusion cooling. Cold saline is circulated through a silastic 
envelope in which the entire kidney is placed so that the temper- 
ature is uniformly maintained at low hypothermic levels during 
the entire surgical period. 

The second failure was in a 45-year-old patient who did well for 
about eight months and in whom recurrent hypertension devel- 
oped. The arteriogram at that time demonstrated constrictions of 
the small vessels, not only at the anastomotic site but distally. At 
the time of reoperation, the entire kidney was encased in heavy 
scar tissue not only around the renal vessels but also around the 
cortex. Nephrectomy was performed and the patient has remained 
normotensive ever since. The cause of this extensive scarring still 
remains unknown. 

I believe that the results of this series reemphasizes what Dr 
Silane and Dr Stoney have shown us today, that excellent results 
can be obtained even in very complicated lesions using the ex vivo 
technique. 

EDWARD A. DarNKO, MD, San Bernardino, Calif: I wish to 
compliment the authors on bringing this topic and their fine 


results to our attention. I would like to limit my comments to the 


method of preservation of the kidney. We have had experience 
with two solitary kidneys in young females with fibromuscular 
disease with normal serum creatinine levels and hypertension 
uncontrollable by medical means. These patients were treated 
with ex vivo reconstruction of the renal arteries, the secondary 
and tertiary vessels being involved. Perfusion was merely the 
flushing out with cold Sack’s solution. The ureters were left intact 
as the authors subscribe. The kidneys were also cooled with iced 
saline slush during the vascular repair on the abdominal wall. 
On replacement of the kidneys, the hypertension was cured in 
both these patients. The serum creatinine level in one patient 
increased to 1.8 mg/dl one day postoperatively but returned to 
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normal. The other remained totally normal. Whether cold Sack's, 
cold Collins, or cold Ringer's lactate solution is the solution of 
choice, I do not wish to speculate at this time. Perhaps, each is 
suitable as these ex vivo repairs can be done within a safe period of 
time. 

I would like to ask the authors how long the usual ex vivo repair 
takes them and how long these kidneys were receiving perfu- 
sion? 

JOHN MAHEGAN, MD, Palo Alto, Calif: I rise to talk about the use 
of the hypogastrie autograft. As Dr Edwards said earlier today 
and Carrel said many years ago, the best replacement for an 
artery is an artery, and we certainly agree. We have had two 
rather irksome experiences with the autograft that I thought 
worthwhile mentioning today. We removed a right hypogastric 
artery to replace a segmental renal stenosis. 

We were congratulating ourselves postoperatively on an excel- 
lent result when we read the fine print in the pathology report. It 
read "Renal artery, right, fibromuscular hyperplasia. Right hypo- 
gastric artery, fibromuscular dysplasia." The renal artery had a 


— rather nice demonstration of subadventitial fibromuscular dyspla- 


sia. But the hypogastric artery had a different variety of fibro- 
muscular dysplasia in the media, certainly very distinct. Because 
of this, we subsequently have asked our angiographers to move 
their cameras a little bit lower and we have not found dramatic 
fibromuscular dysplasia. We have seen mild changes especially 
near the orifices and these studies preoperatively have led us to 
plan a little bit better what particular part of the hypogastric 


arteries we would like to avoid intraoperatively. 


I would like to ask Dr Stoney if he has identified pathology in 
these fibromuscular dysplasia patients either preoperatively, 
intraoperatively, or postoperatively, UENOREUD ee as we did, in 
the pathology laboratory. 

Dr Stoney: Dr Stanley was appropriately dination about 
dividing collateral circulation when exteriorizing the kidney for an 
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ex vivo reconstruction. Much of the collateral is provided through 
the ureteral circulation as one of our figures showed. In our early 
cases, we divided the ureter and removed the kidney to an 
adjacent area for repair. However, in the last 18 patients, the 
kidney was exteriorized onto the lower abdominal wall, "tethered" 
by the intact ureter, and these important collaterals were, there- 
fore, preserved. 

We have not used phenoxybenzamine hydrochloride (Dibenzy- 
lene) prior to ex vivo repair. Magnesium sulfate and procaine, 
however, are added to the perfusate. 

Dr Berkoff, reviewing Dr Belzer's series, described late fibrotic 
stricture. We have seen this in other arterial repairs, but not yet 
among those late ex vivo renal artery reconstructions. 

I have no experience with external cooling devices such as he 
showed. It is ingenious, but I think a bit cumbersome. We have 
found hypothermie perfusion adequate to protect the functional 
integrity of solitary kidneys undergoing repair. 

Temporary cold storage is one method of renal preservation that 
is always available and should be used if ex vivo repair is necessary 
and perfusion equipment unavailable. However, if extensive | 
repairs are undertaken and the ischemia time unavoidably 
prolonged, continuous hypothermie perfusion better preserves the 
functional integrity of the repaired kidney. 

We have not observed fibromuscular dysplasia in the hypogas- 
tric artery autograft. We have used this artery in more than 100 
arterial replacements to date. We have seen a number of cases of 
external iliac artery involvement, several of which have undergone 
successful, graduated, intraluminal dilation to relieve lower 
extremity ischemic symptoms. 

Finally, my coauthors and I would like to express our apprecia- 
tion to Dr Folkert Belzer, whose pioneering work in organ 
preservation and technical developments are reflected in this 
series reported today. 
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e Ultrastructural characteristics of 20 dysplastic human renal 
arteries were documented. Loss of smooth muscle with collec- 
tion of fibrous connective tissue predominated in medial fibro- 
dysplasia, whereas excessive accumulations of elastic fibrils 
typified perimedial dysplasia. Myofibroblasts were a unique 
feature of both forms of arterial dysplasia. These modified 
smooth muscle cells seemed to be the source of abnormal 
connective tissue synthesis. Transformation of medial smooth 
muscle cells to myofibroblasts represented a morphologic 
continuum. Intramedial vasa vasorum were often isolated from 
surrounding cellular elements by unusual amounts of mural 
ground substances. The results of this study lend further support 
to the hypothesis that ischemia and direct physical forces effect 
hormonally altered cells in the pathogenesis of arterial dyspla- 
sia. 

(Arch Surg 113:1280-1288, 1978) 


rterial dysplasia is an important form of arterial occlu- 
sive disease most commonly affecting the renal and 
extracranial internal carotid vessels. Dysplastie disease not 
involving renal or cerebral vasculature is uncommon, and 
except for occasional lesions of mesenteric and external 
iliac arteries, is of undetermined clinical importance. Clas- 
sification of arterial dysplasia reflects specific criteria 
defined by light microscopy. Two forms of this disease, 
medial fibroplasia and perimedial dysplasia, account for 
nearly 95% of dysplastic lesions. Although gross morpho- 
logic and histopathologic features of arterial dysplasia are 
relatively well recognized, their ultrastructural appearance 
has not been established. 

The objective of the present investigation was to define 
characteristic cellular and subcellular changes associated 
with medial fibroplasia and perimedial dysplasia in human 
arteries. Of particular importance was the study of 
morphologic transformations of medial smooth muscle cells 
to myofibroblasts. 


MATERIALS AND METHODS 


Human renal arteries obtained from 20 women, 24 to 48 years 
old, with arteriographically typical fibrodysplastic disease were 
studied and compared with normal renal arteries. Segments of 
these vessels were excised at the time of renal revascularizations 


(dysplastic tissue) or transplant procedures (controls). Arterial 
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segments were immediately fixed in 2.5% cacodylate-buffered 
glutaraldehyde solution. During fixation, transmural sections 
approximately 1.0 sq mm, were obtained. Tissues were fixed for a 
total of three hours in 2.5% glutaraldehyde and postfixed in 2% 
OsO, for two hours. Specimens were stained en bloc with 0.5% 
uranyl acetate in maleic acid at a pH of 5.2. After dehydration 
with ethanol, specimens were imbedded in epoxy resin (Epon 812). 
Thin sections were prepared and stained with uranyl acetate, 
followed by lead citrate and carbon coating. Specimens were also 
prepared for light microscopic studies using standard techniques 
with hematoxylin and eosin, Verhoeff, and Masson stains. Ultra- 
structural characteristics of normal arterial segments were 
compared with those exhibiting different dysplastic lesions. 


RESULTS 


Categorization of pathologic processes reflected histo- 
logic differences previously published from this institu- 
tion.' Peripheral medial fibroplasia exhibited loss of 
smooth muscle associated with substantial accumulation of 
collagen and ground substance that was limited to the 
outer media. Diffuse medial fibrodysplasia was character- 
ized by a generalized loss of recognizable smooth muscle 
throughout the media, with accumulations of fibrous 
connective tissue and ground substance. One or both forms 
of medial fibroplasia were observed in 17 patients. Perime- 
dial dysplasia was clearly identified in only three patients. 
Although disruption of medial smooth muscle architecture 
was apparent in the latter, the most noticeable abnormali- 
ty was excessive elastic tissue within the adventitia adja- 
cent to the media. The intima, internal elastic lamina and 
outer adventitial tissues were essentially normal in most 
specimens examined. 

Scanning electron microscopic (SEM) studies showed 
morphologic changes that coincided with light microscopic 
findings (Fig 1 and 2). Transmission electron microscopy 
(TEM) was more precise in defining cellular abnormalities. 
Many ultrastructural alterations seemed common to 
medial fibroplasia and perimedial dysplasia in TEM stud- 
ies. Both lesions were characterized by accumulations of 
homogeneous ground substances and fibrous elements. 
Perimedial dysplasia was distinguished by focal collec- 
tions of amorphous material and elastic tissue at the 
adventitial-medial interface. In both medial and perime- 
dial disease, modified smooth muscle cells ranged from 
near-normal to fibroblast-like cells. Fibroblasts per se were 
not identified in the media and were infrequently observed 
within the outer adventitia. Macrophages and leukocytes 
were not part of the dysplastic process. 

Normal smooth muscle cell morphology included close 
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Fig —-—Diffuse medial fibroplasia. Electrondense homogeneous Fig 2.—Perimedial dysplasia. Electrondense homogeneous band 


area (arrows) characterize fibrous connective tissue lesions: | (arrows) characterizes elastic lesions: |, intima; M, media; A, 
intinra; M, media; A, adventitia “scanning electron microscopy, adventitia; LU, lumen; VV, vas vasorum, (scanning electron 
x 50. microscopy, x 30). 





Fig 3.—Medial smooth muscle cell (SM) from region of minimal dysplasia. Relatively normal 
architecture except for focal reduction of myofilaments (mf) and appearance of perinuclear, 
sublemmal, and cytoplasmic vacuoles (V): GC, Golgi complex; M, mitochondria; BM, basement 
membrane; MP, micropinocytotic vesicles; DB, dense body (transmission electron microscopy, 
x 18,000). e 





Fig 4.—Abnormal medial smooth muscle cells (SM) from region of advanced 
dysplasia, isolated by excessive ground substances (GS). Slender cytoplasmic 
processes (CP) reflect decreased cell volume. Myofilaments are dense and homogen- 
eous. Picnotic-appearing nucleus contains hyperchromatic chromatin (transmission 
electron microscopy, x 6,000). 


apposition of cytoplasmic processes, a deeply indented and 
convoluted ovoid nucleus surrounded by a modest number 
of cellular organelles, orderly arranged thick and thin 
myofilaments parallel to the longitudinal cell axis with 
electron dense bodies at their attachment to the plasma 
lamina, as well as basal laminations and scattered micropi- 
nocytotie vesicles. Mitoses were exceedingly rare. The 
earliest recognizable modifications in smooth muscle 
ultrastructure were confined to subcellular organelles and 
myofilaments (Fig 3). Such cells, usually the most distant 
from the dysplastic process, exhibited focal myofilament 
reductions as well as perinuclear sublemmal and cytoplas- 
mic vacuolations. 

In distinct contrast to minimally affected smooth muscle 
were noticeable derangements occurring in areas of 
advanced dysplasia. Certain smooth muscle cells were 


transformed to fibroblast-like cells, whereas others exhib- 


ited changes of extreme cell deterioration (Fig 4). The 
latter cells were usually isolated from surrounding cells by 
excessive amounts of ground substances. Long slender 
cytoplasmic processes with obvious reductions in the cyto- 
plasm/nucleus ratio reflected decreased cell volume. The 


~ 
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nucleus, often appearing pienotic, contained dense chroma- 
tin material. Cell membranes were often indistinct. 
Confluences of micropinocytotic vesicles were frequently 
observed. Myofilaments appeared dense and homogenous. 
Subeellular organelles were sparse. 

Modification of smooth muscle morphology eventuating 
in a fibroblastoid appearance presented as a continuum 
within dysplastie tissue (Fig 5 and 6). Alterations in 
nuclear contour, loss of myofilaments, and increasing 
subcellular organelles (free ribosomes, rough endoplasmie 
reticulum, Golgi complexes, and mitochondria) seemingly 
paralleled altered function from one of contractility to one 
of secretion. More complete transformations resulted in 
evolution of myofibroblasts (Fig 7 through 9). Such cells 
had a noticeably convoluted nucleus with numerous inden- 
tations and evaginations. Major increases in subcellular 
organelles having a more juxtanuclear location and exis- 
tance of peripherally located cytoplasmic filaments were 
primary features of myofibroblasts. Myofilaments were 
scant and ill-defined. Active deposition of proteinaceous 
matter by exopinocytosis was observed in these cells (Fig 
10). Although myofibroblasts had obvious features depicit- 
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Fig 5.—Normal smooth muscle cells (SM) and myofibroblast (MF) from 
region o* active fibroplasia. Differences are apparent in contrasting cyto- 
plasmic contents: DB, dense body; and BM, basement membrane (trans- 
mission electron microscopy, x 6,000). 





Fig 6.—Modified smooth muscle cell (SM). Noticeable diminution of myofilaments, cellular 
organelles, anc cytoplasmic volume: DB, dense body; GS, ground substance (transmission 
electron microscopy, x 10,000). 





Fig 7.—Myofibroblast (MF). Abundant cellular organelles associated with increased secretory 
function. Adjacent cell represents highly modified smooth muscle cell (SM): mf, myofibril; RER, 
rough endoplasmic reticulum; GC, Golgi complex; BM, basement membrane. 





Fig 8.—Myofibroblast (MF). Convoluted nuclear contour similar to smooth muscle nucleus. Characteristic 
cytoplasmic contents include peripheral myofilament (mf) with dense bodies (DB), and centrally located 
organelles: RER, rough endoplasmic reticulum; and GS, ground substances (transmission electron 


microscopy, Xx 8,000). 
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Golgi complex; m, mitochondria; MP, micropinocytotic vesicles; and GS, ground substances (transmission electron 
microscopy, x 8,000). 





Fig 10.—Myofibroblast exhibiting active secretion of proteinaceous matter (P) by exopinocyto- 


sis (insert, x 40,000) GC, Golgi complex; and C, collagen fibers (transmission electron 
microscopy, x 25,000). 
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Fig 11.—Vas vasorum in medial fibroplasia surrounded by collagen fibers 








LL 
=> 
Oo 
c 
oO 
E 
o . 
mm 
Oo 
oco 
ri oo 
+ t. Ao 
1 de® 
ae 
o X 
Oo es 
Me im 
Go 
m o 
o 
Co 
| wm 
E 
Va iwr E 
um 
d 
aih 
= 
E 
he i 
Py 
he 
k 
e. 
-— t n aii "és a n ae Tomte. Cc cx uf aide ED rf ACT E 5 6-3 iz 20. ROI VETE i n "E H P | $a vi b Sat - 





Arterial Dysplasia—Sottiurai et al 


Fig 12.—Vas vasorum in perimedial dysplasia surrounded by homogeneous 
ground substances (GS) and elastin (E) (transmission electron microscopy, 


x 8,000). 
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ing their fibroblast-like function, intrame 
of nermal fibroblasts were not encountered. 

Vasa vasorum within the media of diseased arteries 
were widely separated from adjacent cellular elements by 
either collagen fibrous tissue, homogeneous mucoid 
substances, or both. The type of surrounding connective 
tissue was related to the category of arterial dysplasia. 
Vasa vasorum within medial fibroplasia were surrounded 
predeminantly by collagen fibrous bundles (Fig 11), where- 
as those in perimedial dysplasia were more often 
surrounded by amorphous mucoid substances (Fig 12). The 
most striking observation regarding vasa vasorum was 
their constant intramedial isolation. Quantification of vasa 
vasorum or size was not pursued, nor was such practical in 
the present investigation. 


COMMENT 


Considerable data exist regarding gross morphologie 
and histologic characteristics of arterial dysplasia.' Medial 
fibropasia and perimedial dysplasia represent approxi- 
mately 85% and 10% of dysplastic lesions, respectively. 
Morphologic changes of medial fibroplasia vary from focal 
_ Stenoses to multiple constricting lesions with intervening 
mural aneurysms. Perimedial dysplasia exhibits similar 
stenoses, but aneurysmal dilations do not develop because 
media thinning does not occur. The exact stimuli for 
deposition of extracellular substances and loss of smooth 
muscle in dysplastic vessels is poorly understood. Peculari- 
ties im distribution of vasa vasorum potentiating mural 
ischemia, estrogen influences, and direct physical stresses 
on the vessel wall may be prerequisite to the evolution of 
arterial dysplasia. 

Impairment of arterial wall blood supply as causal factor 
has reeeived considerable circumstantial support. Vasa 
vasorum of arteries other than the aorta usually originate 
from branchings of the parent vessel. The renal, extracran- 
ial carotid, and external iliac arteries are the most common 
vessels to develop medial fibroplasia. These arteries have 
fewer branches in comparison to most vessels of compara- 
ble size, and thus may have fewer vasa vasorum. Mural 
ischemia might be more likely to affect these vessels, 
especialy if existing vasa vasorum become compromised. 
Existarce of peripheral medial fibroplasia may be a clear 
example of the sequela of ischemia secondary to inade- 
quate mural nourishment by vasa vasorum. Outer medial 
smooth muscle cells are logically the most susceptable to 
compromised vasa vasoral blood flow. Inner medial smooth 
muscle -ells, on the other hand, are predictably protected 
from insufficient vasa vasorum blood flow by transluminal 
diffusion of nutrients. 

The Fypothesis of ischemic-induced dysplastic changes 
has received support from two recent experimental studies. 
First, i: has been shown that occlusion of canine vasa 
vasorum thrombin-gel in vivo causes medial ultrastructural 
changes similar to those seen clinically.’ Most important 
was the finding of myofibroblasts as a dominant patholog- 
ic cell. A second study documented reversion of arterial 
smooth muscle in vitro to a more primitive state when 
cultures were subjected to hypoxia.’ Actual proof of 
reduced vasa vasorum, or insufficient medial distribution 
remains to be demonstrated in human medial fibroplasia. 
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Hormonal factors, estrogens in particular, may influence 
evolution of arterial dysplasia. This is relevant in light of 
the fact that more than 90% of the patients exhibiting 
medial fibrodysplasia are female. It has been shown exper- 
imentally that estrogen-stimulated smooth muscle is capa- 
ble of considered secretory activity.’ That progestins are 
less important,’ receives indirect clinical support from the 
finding that use of antiovulants containing such agents 
occurred with a lesser frequency among women with 
arterial fibroplasia than in a normal age-matched popula- 
tion.' 

Physieal stresses may be important in the pathogenesis 
of arterial dysplasia. The more common occurrence of 
right-sided renal artery fibrodysplasia in comparison to 
left-sided disease is perhaps a manifestation of greater 
traction on the former vessel. This may be a result of ptosis 
affecting the right kidney more often than the left. 
Similarly, development of medial fibroplasia of the extra- 
cranial internal carotid artery adjacent to the first through 
third cervical vertebrae may be a consequence of stretch 
forces with hyperextension and extreme rotations of the 
neck.* Although such traction-stretch stresses may alter 
vasa vasorum, there is recent data to suggest a direct 
cellular effect. Repeated stretching of smooth muscle cells 
in culture has been shown to cause increased synthesis of 
collagen and certain acid mucopolysaccharides. Exact 
forces occurring within vessels affected by arterial dyspla- 
sia have not been quanitated in the clinical setting. 

Considerable evidence exists in support of the tenent 
that arterial smooth muscle is a multipotential mesenchy- 
mal cell capable of profound morphologic and functional 
alteration. Others''"* have documented differentiation in 
vitro of contractile arterial smooth muscle to a state 
primarily of extracellular synthesis of proteinacenous 
matter, along with morphologie changes similar to those 
presently reported. No evidence was forthcoming from the 
current study that myofibroblasts evolved from preexist- 
ing fibroblast cells, as has been suggested in other clinical 
disorders. Although not undertaken in the present study, 
dedifferentiated smooth muscle cells in culture ean be 
distinguished from other cells such as fibroblasts by immu- 
noflourescence microscopy. Modification of arterial 
smooth muscle cells to more primitive myofibroblasts 
seems to be a unique pathologic feature of arterial fibro- 
dysplasia. It is reasonable to speculate that ischemia or 
physical forces in hormonally altered cells contribute to 
this transformation. | 
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Discussion 


JAMES C, A. Fucus, MD, Durham, NC: The smooth muscle 
transformation, or dysplasia that the authors describe is a basic 
response that we see in many types of vascular disease. Although 
the particular process they are describing is somewhat limited, it 
has vast implications for vascular surgeons as it may be related to 
most of the diseases on which we operate. 

The changes described occur in the outer medial layers, and the 
authors presented an interesting hypothesis to explain the 
underlying pathogenesis. Much more common, however, is for 
these alterations to occur in the subintimal or inner medial layers. 
As such they may be the initiating feature of atherosclerosis. 

In the Atherosclerosis Laboratory of the Department of Surgery 
at Duke University, Durham, NC, we are interested in studying 
the process of intimal hyperplasia. By performing tissue grafts on 
Rhesus monkeys, we find that normal vessels become thickened 
and narrowed by severe proliferation of tissue in the subintimal 
and inner medial regions. Transmission electron microscopy 
confirms that this hyperplastic tissue is proliferating smooth 
muscle. The cells have the same characteristics as the myofibro- 
blasts just described with concentration of the cytoplasm, irregu- 
larities of the nucleus, increased amounts of elastin and collagen, 
dense bodies, and subsurface vesicles. 

Light microscopy shows intimal hyperplastic areas to contain 
transformed smooth muscle cells, surrounded with material that 
stains intensely with Alcian blue. This has proved to be a glycose 
aminoglyeans by enzyme digestion, thereby emphasizing that 
there are other components to the ground substance. 

The smooth muscle transformation described today and the 
underlying metabolic or physical stimuli that account for it are 
therefore extremely important topics for discussion. They likely 
involve the pathogenesis of the diseases that we treat and they 
also determine the results of the procedures we select at the time 
of operation. 

CHRISTOPHER K. ZARINS, MD, Chicago: The authors provided an 
excellent description of the ultrastructural morphology seen in 
human renal artery dysplasia. It is clear that the arterial wall is 
not a static conduit but a complex, integrated functional unit 
capable of adapting and remodeling its structure and matrix 
composition to fulfill functional demands. This adaptive capability 
is centered about the medial smooth muscle cell that secretes 
elastin and collagen. Dr Sottiurai has shown us cells that contain 
myofilaments and have greatly increased secretory activity. It is 
attractive to postulate that these are modified medial smooth 
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tension such as occurs in hypertension or cell proliferation asso- 
ciated with normal primary or secondary vessel growth, results in 
similar cellular changes and increased production of matrix mate- 
rials, including collagen and elastin. 

In vitro cyclic stretching of smooth muscle cells and other 
environmental changes cause similar alterations. Although these 
changes probably reflect a shift away from a primarily contractile 
function, they are nonspecific. On the other hand, connective 
tissue cells that are probably not of smooth muscle cell origin may 
undergo a converse series of changes. For example, one can see the 
development of myofilaments in fibroblasts subjected to increased 
tissue tension that occurs with normal healing. Thus, one cannot at 
this time definitely state on morphologic grounds alone that the 
"myofibroblast'"-like cells seen in these dysplastic arterial lesions 
are altered medial smooth muscle cells. They could also have arisen 
from fibroblasts or from some precursor stem cell. Whatever the 
origin of these cells, however, it seems likely that their presence is 
associated with a combination of mechanical and hormonal stimuli 
of the artery wall that may have resulted from an abnormal 
functional state and/or an altered tissue response. 

On experimental and theoretical grounds, the authors have — 
implicated insufficiency of the vasa vasorum in the pathogenesis 
of arterial dysplasia. Yet, it is well known that complex atheros- 
clerotic plaques often show a great abundance of vasal channels. 
Whether vasal channels participate as primary or secondary 
responses to other stimuli is as yet unclear and further studies 
would be of great interest. In this regard, I would like to ask the 
authors if they saw any changes in the appearance of the vasa in 
renal arteries from the transplant patients as compared to those 
from the normal portions of the dysplastic arteries. Could the vasa 
merely be more apparent in the dysplastic areas because they are 
surrounded by matrix whereas elsewhere they collapse when the 
artery is excised? 

Dr STANLEY: I am not sure how this particular disease relates to 
atherosclerosis, although I do have strong biases about how smooth 
muscle does and I think those would parallel the same thoughts 
that Dr Fuchs has. 

In response to Dr Zarins’ question, it is very circumstantial and 
conjectural when you look at an end-stage lesion to say that the 
vasa vasora are the cause. It may be that the isolation of these 
medial vasa are just there because something else was deposited or 
was associated with the process to deposit a lot of connective 
tissue. 

The major basis for accepting that kind of hypothesis are in two 
experimental studies, one cell culture where smooth muscle has 
transformed much quicker and produced much more in the way of 
proteinaceous materials in a hypoxic situation, and in an experi- 
mental study we did where we thrombosed the vasa vasorum in 
dogs and produced myofibroblasts identical to this particular type 
lesion that we saw. 

It is very unusual these days to find any disease or disease 
process where descriptive anatomy or ultrastructural studies like 
these really offer much in the way of insight other than an, “Oh, 
golly, gee whiz, it’s a new cell.” On the other hand, I think in 
arterial dysplasia this may be an exception. The singular presence 
of a myofibroblast has to be explained. That is not a normal 
component of a normal artery, nor is the isolation of the vasa 
vasora which were in close juxtaposition to smooth muscle in the 
transplant kidney renal arteries. It is a unique finding and I think 
it has to be accounted for when you try to talk about the 
process. 

In our manuscript, we have detailed fairly completely our 
perceptions of both experimental, in vivo, and in vitro studies that 
suggest that smooth muscle does transform. It is a continuum to 
the myofibroblasts and responsible for this deposition of scar 
tissue that we see in arterial fibrodysplasia. 
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Isolated Aneurysms of the Iliac Artery 


Stephen F. Lowry, MD, Richard O. Kraft, MD 


* Clinical and diagnostic material were gathered from eight 
cases of iliac aneurysms encountered over a ten-year period. 
From tae literature, descriptions of 36 lesions were also reviewed 
lo idertify their outcome when treated conservatively. Six of the 
eight aneurysms treated as expected resulted in eventual 
rupture. 

Altheugh 4896 of all patients (those in the present series and 
those seported in the literature) had symptoms before rupture, 
the syraptoms of intact iliac aneurysms often mimicked urologi- 
cal or meurological diseases. In contrast to persons with abdom- 
inal aortic aneurysms, only 36% of all patients had a palpable 
abdommal or rectal mass before rupture. In 65% of all cases, 
noninvasive roentgenography failed to show the lesions. An 
aneurysmal lesion was often (23%) present in the opposite iliac 
systenxas well. Ninety-three percent of all patients survived after 
an elecive operation, but only 48% survived after an emergency 
iliac arsurysmectomy after rupture occurred. 

(Arc* Surg 113:1289-1293, 1978) 


T^» aneurysmal dilation of the iliac artery is consid- 
erel to be a rare abnormality. Although earlier post- 
mortem studies disclosed only two such lesions, a number 
of recent reports’ indicate that angiography has aided in 
the def nition of these lesions and that they may be more 
commen than previously suspected. 

Therapeutic recommendations for iliac artery aneu- 
rysms Lave previously been based on the unproved assump- 
tion that these lesions display a clinical pattern similar to 
that of abdominal aortic aneurysms. The eurrent analysis 
was urdertaken to provide additional data regarding 
isolatec arteriosclerotic aneurysms of the iliac system and 
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to review previous reports with an emphasis on diagnostic 
and prognostic factors. 


CONTENT 


This report discusses eight arteriosclerotie aneurysms of 
the iliac artery system that were encountered at the 
vascular surgical services of the St Joseph Mercy, Veterans 
Administration, and University of Michigan hospitals in 
Ann Arbor during 1964 through 1973. Thirty-six detailed 
descriptions of similar lesions are available from the 
literature*** and also are included in this analysis. Only 
those reports with sufficient data to identify specific 
lesions have been included here. 

Iliac aneurysms associated with abdominal aortic lesions 
are excluded. Also excluded are the rare congenital and 
mycotic lesions, as well as posttraumatic aneurysms of the 
iliac system, including some associated with pregnancy. 
Such cases represent different causes than those under 
current consideration. 


Patient Characteristics 


Pertinent clinical details of the eight patients evaluated 
by us are given in Table 1. The mean age of these patients 
was 68 years. All subjects were men and many of them had 
associated cardiovascular and hypertensive disease. These 
characteristics are almost identical to those reported in a 
series of abdominal aortic aneurysms? and to previous 
reports of iliac artery lesions. 


Incidence and Natural Course of the Disease 


The management of arterial disease requires an under- 
standing of both the incidence of the particular lesion and 
the clinieal behavior of untreated lesions. Because of the 
increased incidence of iliac aneurysms since the introduc- 
tion of modern diagnostic techniques, it is even more 
important to delineate its natural course and ultimate 
outcome. 

During the ten-year period of investigation at one 
institution (St Joseph Mercy Hospital), we evaluated 320 
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*+ indicates affirmative; —, negative. 
{All were male patients; the mean age was 68 years. 
iC indicates common iliac artery. 


aneurysms of the abdominal aorta and its branches. 
Concurrently, five isolated aneurysms of the iliac system 
were encountered. The relative frequency of iliac aneu- 
rysms not associated with aortic dilation was 1.5%. This 
incidence parallels that previously reported by Steinberg" 
who detected three such lesions in 500 consecutive angio- 
grams. Three additional cases of isolated iliac aneurysms 
were recalled from the surgical experience at the Veterans 
Administration and University of Michigan hospitals and 
are included in our tabulations. 

An estimation of survival in cases treated as expected is 
possible from previously reported cases. Eight reports of 


cases of intact and initially untreated iliac aneurysms are 


available from the literature.*'*'**'* These patients’ 
cases, several of which were reported before the general 
availability of modern surgical therapy, can be considered 
examples of the natural history of this lesion. Some of 
these patients died before the time of reporting. Death in 
six of the seven was secondary to rupture of their iliac 
aneurysms an average of five months from the time of 
diagnosis. The seventh patient suffered a fatal myocardial 
infaretion without aneurysmal disruption. These figures 
represent a 75% rate of disruption in untreated cases and 
they parallel our own experience in which six of eight 
patients had rupture at the time of initial diagnosis. This 
suggests a high probability of catastrophe in untreated 
cases and is the standard against which elective interven- 
tion should be compared. The following case illustrates 
many of the diagnostic and postoperative problems asso- 
ciated with iliac artery aneurysms. 


REPORT OF A CASE 


A 75-year-old man was admitted to the St Joseph Mercy 
Hospital six hours after awakening with severe left lower 
quadrant abdominal pain radiating posteriorly down the left leg. 
At the time of admission, the blood pressure was 90/60 mm Hg, 
the patient was lethargic, and a 6x6-em nonpulsatile mass was 
palpable in the left lower abdomen. Generalized weakness and 
diminished pulses (1+) were noted in the left leg. Rectal exami- 
nation showed a perianal hematoma (Fig 1) and loss of rectal 
sphincter tone. Medical history disclosed that six years before this 
admission, a right renal artery reconstruction for hypertension 
(210/110 mm Hg) was successfully performed. No evidence of 
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aneurysmal dilation in the iliac arteries was noted at that time. 
Two years before the current admission, anticoagulant therapy 
was started because of symptoms of cerebrovascular insufficiency. 
An emergency arteriogram showed a 5-cm left common iliac 
artery aneurysm with extravasation into the pelvis (Fig 2). The 
renal artery graft was patent. 

Immediate operation was performed and a decrease in blood 
pressure occurred during induction of anesthesia. Pressure was 
quickly restored with aortic cross clamping and fluid infusion. The 
left iliac artery aneurysm was controlled and an aortic to left 
femoral artery graft was constructed. The right limb of a bifurca- 
tion graft was sewn to the right common iliac artery. During the 
two-hour operation, 3,000 ml of blood was transfused and the urine 
output was 400 ml. 

Eight hours after the operation, occlusion of the left limb of the 
graft was noted. Revision, with the patient under local anesthesia, 
resulted in adequate pulsatile flow. 

During the postoperative period, progressive respiratory insuf- 
ficiency developed and a tracheostomy was performed on the 
seventh day. Progressive renal insufficiency (BUN level, 150 
mg/dl; creatinine level, 12.1 mg/dl) necessitated hemodialysis. 
Despite these measures, the patient died during intractable 
ventricular fibrillation on the 25th day of hospitalization. 


SYMPTOMS 


Frequently patients will be encountered in whom no 
symptoms are apparent before rupture. In our experience, 
four of six patients were asymptomatic before the disrup- 
tion of their iliac aneurysms. When symptoms are present, 
these complaints are often initially referable to the geni- 
tourinary system or may resemble primary musculoskele- 
tal abnormalities. These symptom complexes are specifi- 
cally represented in previous reports of urological**-29 or 
neurological symptoms.''*! Symptoms of associated pe- 
ripheral arterial occlusive disease may also be present. 
Abdominal pain or gastrointestinal (GI) complaints asso- 
ciated with intact iliac aneurysms are relatively uncom- 
mon.*:!* ^ 

The scarcity and lack of specificity of symptoms are 
responsible for the frequency of rupture at the time of 
diagnosis. Once disruption has occurred, abdominal pain 
becomes paramount and a surprising incidence of GI 
bleeding is part of the complex. Previous reports have dealt 
with erosion of these aneurysms into the intestinal 
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Fig 1.—Perianal hematoma noted in patient with abdominal pain 


and mass in left lower quadrant. No palpable mass was found on 
rectal examination. 


Fig 2.—Arteriogram of patient with abdominal mass and perianal 
hematoma. Small arrows outline left common iliac artery aneu- 
rysm amd larger arrows show large pelvic hematoma. 
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tract, 511-1517 the large bowel being the most common 
site. We encountered one such patient (case 5) with 
massive hemorrhage into the sigmoid colon. 

As anticipated from the complaints associated with 
intact aneurysms, symptoms suggestive of urinary tract 
obstruction are also noted after disruption.’?’2! These 
complaints may focus attention to the urinary outflow 
system while the diagnosis of the offending lesion is 
dangerously delayed. One patient (case 2) in the current 
series had urinary retention, and operation was undertak- 
en only after profound hypotension developed 24 hours 
later. 

The literature combined with our own experience with 
iliac aneurysms indicate that 60% (26/44) of these patients 
will already have ruptures at the time of initial diagnosis 
(Table 2). This contrasts substantially with our concurrent 
series of 206 surgically treated abdominal aortic aneu- 
rysms in which only 17% eluded diagnosis before rupture. 


PHYSICAL EXAMINATION 


Because of the location of iliac lesions within the pelvic 
cavity, physical examination of patients with iliac aneu- 
rysms is often inconclusive. In our experience, 90% of 
patients with aneurysms of the abdominal aorta had a 
pulsatile mass present at the time of examination. In the 
present series and in all of the cases in the literature cited 
here, only 36% (16/44) of patients with iliac artery aneu- 
rysms had a palpable mass before rupture. Once rupture 
had occurred, only 65% (17/26) of all patients had a palpable 
abdominal or rectal mass (Table 2). Two of our patients had 
bilateral femoral bruits, and one had an abdominal bruit. 
As just mentioned, a perianal ecchymosis (Fig 1), signify- 
ing the dissection of blood through the retroperitoneal 
space, may be a key to diagnosis. Anal paralysis or 
neurological deficits in the corresponding extremity, noted 
in several of these patients, may also be clues. The 
stigmata of associated occlusive disease, such as decreased 
arterial pulsations, peripheral embolization, or trophic 
changes, should arouse suspicion of a primary vascular 
cause and appropriate studies should be initiated. 


ROENTGENOGRAPHIC DIAGNOSIS 


Eighty percent of our concurrently evaluated aortic 
aneurysms were seen on abdominal films, but only 35% of 
the iliac artery aneurysms were detected on the basis of 
vessel wall calcification. Intravenous (IV) pyelography 
may be helpful in the differentiation of symptoms resem- 
bling obstructive uropathy. In cases where barium enema 
studies were done to clarify causes of lower intestinal 
bleeding, the results have been inconclusive. Application of 
ultrasound has been reported to be effective in the diagno- 
sis of this lesion," and computerized tomography may also 
be beneficial as a noninvasive diagnostic technique. 

Arteriography is absolutely diagnostic and should be 
used more often, but one must recognize the frequency and 
variety of errors that can occur with its use. A recommen- 
dation for early use of angiography in suspected cases or 
where other contrast studies have not been helpful can be 
supported by the finding that there have been reported 
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69 M C, 23/44 


F 1, 19/44 


26/44 
(60%) 


Cumulative results, includ- 
ing eight cases in 
present series 

(N = 44) 


40 
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*C indicates common iliac artery; |, internal iliac artery. 


delays of up to 72 hours between rupture and definitive 
diagnosis. 


Size and Location 


Despite the lack of symptoms and physical findings, 
these aneurysms are surprisingly large; the average diam- 
eter of those reported in the literature is 8.5 em; in this 
series it is 7.5 em. Approximately 50% of those previously 
reported were located in the common iliac artery, with the 
remainder involving the hypogastric vessels (Table 2). Our 
experience has been confined to lesions of the common iliac 
system. Nearly a fourth of these patients had a second 
aneurysm present, usually in the opposite iliae arterial 
tree. 


Operative Results 


At St Joseph Mercy Hospital during 1964 to 1973, of the 
206 cases of surgically operable aortic aneurysms, 34 
persons (17%) suffered ruptures. Of those who had 
ruptures, 21 (62%) survived. Of the eight cases of surgically 
operable iliac aneurysms, six (75%) of the persons had 
ruptures and two of the persons who had ruptures 
survived. 

Elective surgical intervention for iliac artery aneurysms 
resulted in a mortality of less than 10%, which was roughly 
equivalent to that for aortic resection. Cumulative results 
showed that operative mortality for ruptured iliac aneu- 
rysms was 52%, a less optimistic figure than the 38% for 
patients in the concurrent series who had. an emergency 
aortic aneurysmectomy. The high operative mortality asso- 
ciated with aneurysmal rupture reflects both the delay in 
diagnosis as well as the precarious status of elderly 
patients when subjected to massive hemorrhage. The 
frequency of associated systemie disease also complicates 
the operative and convalescent periods. 

Our two patients undergoing elective resection of their 
iliac aneurysms survived and were well when seen in 
follow-up evaluation two and four years postoperatively. 
Four of our six patients with ruptured aneurysms did not 
survive their hospital course and died of causes directly 
related to profound shock or cardiorespiratory failure 
present when initially seen. 

Surgical approaches to the iliac artery aneurysm have 
been described in detail.*5*:*:^? The principles are 
similar to those used in aneurysmectomies of other major 
vessels. In the elective procedure where all branches of the 
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aorta have been angiographically defined, a retroperiton- 
eal or transperitoneal approach may be used, as dictated by 
the presence of lesions in other vessels. The emergent care 
of a leaking iliac artery aneurysm usually requires a 
transabdominal approach to ensure that adequate proximal 
control is obtained. Careful dissection is necessary to avoid 
injury to the ureter, which is proximal to the aneurysm in 
all cases. 


COMMENT 


Within the past 30 years, few areas of surgical expertise 
have advanced so rapidly as that involving the peripheral 
arteries. These afflictions have become more amenable to 
operative intervention and the more unusual lesions are 
being studied with heightened interest. Isolated arterio- 
sclerotic aneurysms of the iliac system are such lesions; but 
aside from reports of cases, to our knowledge no attempt to 
delineate the natural course, presentation, or results of 
therapy has been recorded. 

Markowitz and Norman" previously reported a series of 
iliac artery aneurysms of various causes. They estimated 
an incidence of rupture at approximately 16%. The data 
provided in their report was not, in our opinion, sufficient 
to fully determine which aneurysms were arteriosclerotic 
in nature. | 

Despite a high mortality from associated systemic 
illness, we expect from our data that at least 50% of 
untreated iliac aneurysms will ultimately result in disrup- 
tion. Szilagyi et al* reported that the potential for rupture 
of aortie aneurysms tends to vary directly with the diame- 
ter of the lesion. There is no reason to doubt a similar 
application of Laplace's physical law to aneurysms of the 
iliac system. Continued expansion is a predictable destiny 
for these lesions, as their size in relation to the normal 
diameter of iliac vessels is even more striking than for 
comparable aneurysms of the abdominal aorta. 

The wide range of symptoms related to these lesions 
results from their proximity to structures within the pelvic 
concavity. Diagnostic inaecuracy in both the intact and 
ruptured state, as well as the lack of physical findings 
referable to the aneurysm, serve to make this a truly lethal 
affliction. Until a high index of clinical suspicion and 
earlier use of angiography are employed, iliac artery 
aneurysms will not be apparent until disruption occurs. 

Operative intervention when done electively is a safe 
and effective method of dealing with iliae lesions. The 
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combined survival after elective resection was 98%. — 
Tecknieally, these lesions may be excised with graft 
substitution, or they may be isolated, entrapped, and 
bypassed as the local findings best indicate. Those lesions 
involving “noncritical” vessels such as unilateral hypogas- 
trie aneurysms may be best handled by simple ligation or 
enanevrysmorrhaphy. A policy of recognizing few opera- 
tive contraindications, even in the presence of nonmalig- 
nant systemic disease or organ-specific arteriosclerosis, 
would appear to be reasonable in these cases. Aside from 
the obvious exceptions of pa-ients requiring alternate 
theraps of an urgent nature cr those with minimal life 
expectancy, we recommend surgical resection as soon as 
possible after diagnosis. Those patients for whom expec- 
tant treatment is deemed necessary should have frequent 


-* 


follow-up - examinations and immediate. therapy” ‘bed 


impending or actual rupture. Once disruption has occurred, - 


the fate of the patient depends on rapid operative therapy. - 


Whenever resection is successful, the frequently associated 
systemic complications require diligent postoperative care. 
The mortality with emergent surgery remains high. 

Our experience combined with that from the literature 
indicates that these lesions are rare but that when present 
they have a propensity toward rupture. The diagnosis of 
iliac artery aneurysms is difficult and demands that 
aggressive efforts to clarify the diagnosis are warranted so 
that operative therapy can be instituted promptly. 


William J. Fry, MD, helped prepare this report. 
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Discussion 


BERNARDO MARTINEZ, MD, Toledo, Ohio: This patient had a 
painless edema of the entire right lewer extremity of three weeks’ 
‘duration. Obviously the aneurysm was compressing the iliac vein. 
The pztient was treated elsewhere with heparin sodium and 
warfarn sedium (Coumadin), and this was a predisposing factor in 
the later rupture. As the authors pointed out, there was no mass 
palpable. 

The ultrasound showed an abnormal lesion in the right retroper- 
itoneal space. Translumbar aortogram showed a small infrarenal 
abdominal aortic aneurysm, with dye filling the aneurysm. There 
was communication with the iliac vein and filling of the inferior 
vena cava. A venogram showed complete obstruction of the iliac 
vein. 

At tae time of surgery, the infrarenal aortic aneurysm was 
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found, and there was a large iliae aneurysm occupying the entire 
pelvis. There was communication with the right iliac vein and a 
retroperitoneal hematoma. This patient was treated by oversew- 
ing of the aneurysm wall into the iliac vein and by aortobifemoral 
reconstruction. The postoperative venogram showed that there 
was little change with the pathway collateral circulation. 

A month postoperatively, there was a persistent edema in the 
entire right lower extremity. But it was much smaller than 
previously. 

RICHARD QO. KRAFT, MD, Ann Arbor, Mich: I think in summation 
we can simply state that these lesions are extraordinarily rare, 
they are twice as difficult as aortic aneurysms to diagnose, and 
they are twice as deadly once the diagnosis is established. 
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" ee The activity of Nebcin® (tobramycin sulfate, Lilly) 
against a wide range of gram-negative organisms is 
now well known. A review of worldwide literature 

, shows “that tobramycin has significant antibacterial 
activity and that it is the most potent of all aminogly- 


cosides against P. aeruginosa. The antibacterial 
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activities of tobramycin and gentamicin against mem- serious complicated and recurrent urinary 


bers of -he Enterobacteriaceae are comparable, with tract infections 
each agent possessing slightly greater activity than the serious skin, bone, and soft-tissue infections, 
other against selected strains of any species.” including burns 
Nebein is indicated in thetreatment of caused by susceptible strains of the following 
seoticemia microorganisms: Pseudomonas aeruginosa, 








Escherichia coli, Proteus sp. (indole-positive and 
indole-negative), Providencia, Klebsiella-Entero- 
bacter-Serratia group, Citrobacter sp., and 
staphylococci, including Staphylococcus aureus 
(coagulase-positive and coagulase-negative ). 


The proximal tubule 


The proximal tubule is the site in the 
renal system where aminoglycosides produce 
nephrotoxicity. 

An investigator has studied the urinary 
excretion of alanine aminopeptidase, a principal 
enzyme ofthe brush-border membrane of the proximal 
tubule? Levels of the enzyme become elevated in the 
urine as a result of toxic lesions in acute tubular necro- 
sis or of inflammatory processes in the kidney, such as 
rejection crisis. In measurements of the effect of amino- 
glycosides (administered for three consecutive days) on the excretion 
of this enzyme by healthy humans, tobramycin appeared to have a 
minimum effect on the brush-border membrane. 

Another investigative team has studied the relationship between 
tissue concentration and toxicity? The toxicity of aminoglycosides 
may be related to the degree of their binding to tissue. Hence, 
aminoglycosides that accumulate less may be less nephrotoxic. 

All aminoglycosides are potentially nephrotoxic and ototoxic. 
Therefore, patients should be monitored closely when aminogly- 
cosides are being used. Patients with impaired renal function, the 
elderly, those with underlying disease, those with prior exposure to 
potentially nephrotoxic agents, and those with poor host resistance 
are at special risk. During clinical trials in 3506 patients treated with 
tobramycin, investigators reported drug-related nephrotoxicity in 
1.5 percent (53 patients).* 

In view of the effectiveness of Nebcin and the relatively low risk of 
nephrotoxicity, tobramycin can be an appropriate choice for patients 
requiring aminoglycoside therapy. 


se-ious lower respiratory infections 
gastrointestinal infections. including 
peritonitis 
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Summary of Prescribing Information 


WARNINGS 
Patients treated with Nebcin should be under close clinical observation, 
because tobramycin and other aminoglycoside antibiotics have an inherent 
potential for causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impairment 
may develop if patients have preexisting renal damage and if Nebcin is admin- 
istered for longer periods or in higher doses than those recommended. 

Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function 
should be closely monitored in patients with known or suspected renal 
impairment and also in those whose renal function is initially normal but who 
develop signs of renal dysfunction during therapy. Such impairment may be 
characterized by cylindruria, oliguria, proteinuria, or evidence of nitrogen 
retention (increasing BUN, NPN, or creatinine). Evidence of impairment in 
renal, vestibular, or auditory function requires discontinuation of the drug 
or dosage adjustment. 

Nebcin should be used with caution in premature and neonatal infants 
because of their renal immaturity and the resulting prolongation of serum 
half-life of the drug. 

In the case of overdosage or toxic reactions, peritoneal dialysis or hemo- 
dialysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and prolonged 
concentrations above 12 mcg/ml should be avoided. Urine should be 
examined for increased excretion of protein, cells, and casts. 

Concurrent and sequential use of other neurotoxic and/or nephrotoxic 
antibiotics, particularly streptomycin, neomycin, kanamycin, gentamicin, 
cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
mycin, should be avoided. 

Nebcin should not be given concurrently with potent diuretics. Some 
diuretics themselves cause ototoxicity, and intravenously administered 
diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
tions in serum and tissue. 

Usage in Pregnancy — Safety of this product for use during pregnancy has 
not been established. 


Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
group, is derived from the actinomycete Streptomyces tenebrarius. Nebcin Injection is 
a clear and colorless sterile aqueous solution for parenteral administration. It is stable 
and requires no refrigeration. 

Indications and Usage: Nebcin is indicated for the treatment of serious infections 
caused by susceptible strains of the following microorganisms: Pseudomonas 
aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole-negative), 


- Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter sp., and staphylococci, 


including Staphylococcus aureus (coagulase-positive and coagulase-negative). 

Nebcin is indicated in the treatment of septicemia; central-nervous-system 
infections, including meningitis; neonatal sepsis; serious lower respiratory infections; 
gastrointestinal infections, including peritonitis; and serious skin, bone, and soft-tissue 
infections, including burns, caused by the susceptible organisms listed above. Clinical 
studies have shown Nebcin also to be effective in serious complicated and recurrent 
urinary tract infections due to these organisms. Aminoglycosides, including Nebcin, 
are not indicated in uncomplicated initial episodes of urinary tract infections unless 
the causative organisms are not susceptible to antibiotics having less potential toxicity. 
Nebcin may be considered in serious staphylococcal infections when penicillin or 
other potentially less toxic drugs are contraindicated and when bacterial brass saos 
testing and clinical judgment indicate its use. 

Bacterial cultures should be obtained prior to and during treatment to isolate and 
identify etiologic organisms and to test their susceptibility to tobramycin. If suscepti- 
bility tests show that the causative organisms are resistant to tobramycin, other 
appropriate therapy should be instituted. In patients in whom gra m-negative 
septicemia, neonatal sepsis, or meningitis is suspected, including those in whom 
concurrent therapy with a penicillin or cephalosporin and an aminoglycoside may be 
indicated, treatment with Nebcin may be initiated before the results of susceptibility 


3 _ studies are obtained. The decision to continue therapy with Nebcin should be based on 


the results of susceptibility studies, the severity of the infection, and the important 
additional concepts discussed in the WARNINGS box above. 

Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
to its use. 

Warnings: See WARNINGS box above. 


. Precautions: Specimens should be collected during therapy for examination, as 


recommended in the WARNINGS box. 

Neuromuscular blockade and respiratory paralysis have been reported in cats 
receiving very high doses of tobramycin (40 mg/kg). The possibility that prolonged or 
secondary apnea may occur should be considered if tobramycin is administeredto 
anesthetized patients who are also receiving neuromuscular blocking agents, such as 
succinylcholine or tubocurarine. 

Cross-allergenicity among aminoglycosides has been demonstrated. 

If overgrowth of nonsusceptible organisms occurs, appropriate therapy should 
be initiated. 
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BUN, NPN, and serum creatinine and by oliguria, ‘cylindruria, and creased protein- 

uria, have been reported, especially in patients with a history of renal impairment who 

are treated for longer periods or with higher doses than those recommended. 

Neurotoxicity — Adverse effects on both the vestibular and auditory branches of the 
eighth nerve have been noted, especially in patients receiving high doses or prolonged 
therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the ears, and 
hearing loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function 
who do not receive Nebcin in higher doses or for longer periods of time than those 
recommended. 

Other reported adverse reactions possibly related to Nebcin include increased serum 
transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, granulocytopenia, 
and thrombocytopenia; and fever, rash, itching, urticaria, nausea, vomiting, headache, 
and lethargy. 

Suggested Dosage Guides — I.M./1.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal function) — 

3 mg/kg/day administered in three equal doses every eight hours. In life-threatening 

situations, the dosage may be increased up to 5 mg/kg/day administered in three or 

four equal doses. This dosage should be reduced to 3 mg/kg/day as soon as clinically 
indicated. (Refer to Table 1 for dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function) — 
Up to 4 mg/kg/day may be given in two equal doses every 12 hours. 

Dosage guidelines for adult or pediatric patients with reduced renal function — 

After a loading dose of 1 mg/kg, subsequent dosage must be adjusted either with 

reduced doses at eight-hour intervals or with normal doses at prolonged intervals. 

To determine the reduced dose at eight-hour intervals, see the convenient nomogram 

in the package literature* To calculate normal dosage at prolonged intervals (if the 

creatinine clearance rate is not available and the patient's condition is stable), the 
following formula may be used: 
1 mg/kg q(6* serum creatinine) h 

Neither regimen should be used when dialysis is being performed. 

I.V. Administration — The usual volume of diluent for adults is 50 to 100 ml. For 
children, the volume of diluent should be proportionately less than for adults. The 
diluted solution usually should be infused over a period of 20 to 60 minutes. 


*An alternate rough guide for determining reduced dosage at eight-hour intervals (for patients 
whose steady-state serum creatinine values are known) is to divide the normally recommended dose by 
the patient's serum creatinine. 


Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 


Maximum Dose for Life- 
Threatening Infections 
(Reduce as soon as possible) 
1.66 mg/kgq8h 
(Total, 5 mg/kg/day) 


Usual Dose for 
Serious Infections 
For Patient 
Weighing 
kg Ib 


1 mg/kgq8h 
(Total, 3 mg/kg/day) 





*Applicable to al! product forms except Nebcin, Pediatric, Injection (see How Supplied). 


How Supplied: Ampoules (Vials) Nebcin* (tobramycin sulfate, Lilly), Injection, 80 mg 
(equivalent to tobramycin) per 2 ml, 2 ml, rubber-stoppered, in packages of 1 and 
Traypaks™(multivial cartons, Lilly) of 25. 

Ampoules (Vials) Nebcin, Pediatric, Injection, 20 mg (equivalent to tobramycin) per 
2 ml, 2 ml, rubber-stoppered, in packages of 1. 

Hyporets® (disposable syringes, Lilly) Nebcin, Injection, 60 mg (equivalent to 
tobramycin) per 1.5 ml, 1.5 ml, and 80 mg (equivalent to tobramycin) per 2 ml, 2 ml, 
in packages of 24. 
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Effect of Arterial 
Reconstruction on Limb Salvage 


A Ten-Year Appraisal 


Balt-j S. Maini, MD, John A. Mannick, MD 


e Two hundred forty-four consecutive patients were reviewed 
whospresented themselves over a ten-year period (1967 to 1977) 
withitthreatened limb loss secondary to arteriosclerosis involving 
the arteries supplying the lower extremities. Patients with clau- 
dicæion as the presenting complaint were not included. Primary 
amputation was performed in 14 patients (696), with an operative 
morality of 21%, whereas arterial reconstructive surgery was 
carmed out in 230 patients (94%) with an operative mortality of 
2.7%. 

Ose hundred eleven femoral-popliteal vein grafts in 101 
patients showed a cumulative five-year graft patency of 78% with 
a limb salvage rate of 89%. Forty-four femoral-tibial vein grafts in 
41 patients had a five-year graft patency of 55% and a limb 
salvage rate of 73%. Twenty-eight femoral-femoral grafts and 21 
axilfary-bilateral femoral grafts yielded five-year graft patency 
rates of 9196 and 7796, respectively: the limb salvage rates were 
91% and 86%. Inclusive of the 14 patients undergoing primary 
amputation, the overall five-year cumulative limb salvage in the 
enti»e group was 76%. 

(Arch Surg 113:1297-1304, 1978) 


here is considerable data now available in the litera- 
ture regarding the early and late patency of various 
arterial reconstructive procedures used in the salvage of 
ischemie limbs. However, little is known regarding the 
overall effect of arterial reconstruction on limb salvage in 
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patients with threatened limb loss secondary to atheroscle- 
rotie arterial occlusive disease. To assess the validity of 
arterial reconstruction for limb salvage, we reviewed our 
experience over a ten-year period, from 1967 to 1971. The 
study was aimed at determining the operative risk and 
long-term results of arterial reconstruetion for limb 
salvage in an elderly, high-risk patient group, and whether 
arterial surgery is a preferred choice over primary major 
amputation. 


PATIENT SELECTION CRITERIA 


Two hundred forty-four consecutive patients with threatened 
limb loss secondary to arteriosclerotic occlusive disease of the 
lower extremities were studied. Patients with disabling claudica- 
tion or with ischemia secondary to thromboembolism were not 
included. Only those patients with threatened limb loss strictly 
determined by the presence of unremitting ischemic rest pain, 
pregangrenous skin changes, ischemic uleeration, and gangrene 
were included in this study. Two hundred thirty patients (94%) 
were submitted to arterial reconstructive procedures. There were 
121 men and 109 women, and the average age of the entire group 
was 66 years (range, 32 to 90 years). Fifty-six patients (24%) had 
diabetes mellitus. Table 1 depicts the initial presenting features in 
191 patients undergoing four commonly used but eontroversial 
operations for limb salvage. In addtion, Dacron femoral-popliteal 


grafts were placed in eight patients, nine were submitted to 


aorto-femoral bypass grafts, and three patients underwent 
profundaplasty alone as the initial operation. Thirty-five patients 
underwent additional procedures for limb salvage after failure of 
their initial operation. These included 15 patients from among the 
209 described previously, and 20 patients who had undergone their 
initial procedures elsewhere and referred to us for additional 
surgery in an effort to salvage severely ischemic limbs. All but 20 
patients were personally followed, yielding a follow-up rate of 
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Table 1.—Vascular Reconstruction for Limb Salvage: Indications at Initial 
Presentation 





Patients With Patients 
Patients With — Pregangrenous Ischemic With 
Rest Pain Skin Changes Ulcers Gangrene 


rM peia panne mean, 
No. (%) No. (%) No. (%) No. (%) 
Femoral-femoral 24 (86) 4 (14) 5 (18) 10 (36) 
Axillary-femoral 16 (76) 3 (14) 5 (24) 10 (48) 

















ioo 106 
108 S 73 53 39 rA 100 
90 EDEN mers 19 i3 10 $ Joo 
Te NE 52 "V ZETA" we ole abe D es esas o x£ 
d eT. onm. O--------- Oe ee Ome ------ o 80 » 
70 18 13 10 6 ^ è 
60 60 @ 
50 so § 
40 40 o 
30 e— ——-e Limb Salvage w% $ 
3 
20 o.- -- -o Graft Patency 20 E 
10 10 
— Lo ——— — — a 
Im 6m ly 2y 3y 4y Sy 6y 7y 8y 
Time 
Fig 1.—Plot of life-table analysis of 111 femoropopliteal vein grafts performed for limb 
salvage. After six months, limb salvage consistently exceeds graft patency. 
44 
1004 100 
90 À 37 90 
\ 
80 25 80 
ped ore 22 20 I5 lo 4 ae 
© ^ 
70 ^a. TO > 
E: 23 > ~ x e 
È 60 r1 OTSA 60 $ 
NE S; oU O --------- Om ee ee eee O --------- o Qa 
2 50 I5 II 7 3 50 V 
& 5 
= 40 40 © 
© : o 
= 30 o————* Limb Salvage 30 2 
2 5 
g 20 o --- -o Graft Patency 20 è 
3 3 
© 10 io 9 
Im 6m ly 2y 3y 4y 5y 
Time 
Fig 2.—Plot of life-table analysis of AA femorotibial vein grafts. Limb salvage 
consistently exceeds graft patency after early preoperative period. 
Arch Surg—Vol 113, Nov 1978 Arterial Reconstruction—Maini & Mannick 


1298 


*—  ——* Limb Salvage 


Cumulative Graft Patency 96 


o- -——-—0 Graft Patency 


Cumulatige Limh Salvage % 


6m ly SEM ee m. 4y 
Time ASSUM 
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91%. Results for graft patency and limb salvage were calculated by 
the life-table method.' 


RESULTS 
Amputations 


Fourteen patients (6%) were submitted to primary major 
amputation of the lower extremities as indicated by the 
presence of one or more of the following factors: (1) poor 
medical condition precluding prolonged anesthesia, (2) 
vascular anatomy unsuitable for reconstruction, and (8) 
extensive gangrene. Three patients died in the postopera- 
tive period, yielding an operative mortality of 21%. Deaths 
were related to cardiorespiratory failure and sepsis. Forty 
patients (17%), including 11 diabetics, underwent 43 major 
lower extremity amputations after arterial reconstruction. 
Six of these patients died in the postoperative period: a 
mortality of 14%. 


Femoral-Popliteal Grafts 


One hundred eleven femoral-popliteal vein grafts were 
placed in 101 patients with a 30-day mortality of 2.7% 
(three patients). An analysis of graft patency rates by the 
life-table method, is shown in Fig 1. The 98%-patency at 30 
days, we believe, reflects attention to details of anastomot- 
ic technique, and routine use of intraoperative arteriog- 
raphy. The graft patency at five through eight years was 
78%. Figure 1 also depicts the resultant effects of femoral 
popliteal vein grafts on limb salvage. Although early graft 
failure and amputation rates run parallel, the five-year 
limb salvage rate of 89% is maintained up to eight years. 
The majority of amputations (seven of nine) were 
performed in the first year, after which the risk of losing 
an extremity becomes rather small in this group, there 
being one amputation each in the second and fourth years. 
The limb salvage rate is 11% more than that of graft 
patency at five years; a fact which is true of nearly all 
reconstructions for limb salvage in the present patient 
population. A cumulative patient survival of 54% at five 
years was observed in this group of patients whose age 
averaged 66 years. 


Femoral-Tibial Grafts 


Forty-four femoral-tibial bypass vein grafts were placed 
in 41 patients. One patient died postoperatively: a mortal- 
ity of 2.2%. As shown in Fig 2, the early graft patency was 
79%, with a five-year patency of 55%. There were no 
amputations in this group of patients after the first year, 
yielding a five-year limb salvage rate of 73%. The limb 
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Table 2.—Life-Table Analysis Showing Fate of 244 Patients With Threatened Limb Loss 


No. Withdrawn Due to Death 
or Duration of follow-up 


Cumulative 
Limb Salvage, % 


Interval 
Limb Salvage, 96 


Amputation Rate 
in Interval, 95 


salvage rate exceeded graft patency by 18% at five years 
(Fig 2). A 36%-life expectancy at five years was observed in 
these patients whose age averaged 71 years. 


Femoral-Femoral Grafts 


One patient died postoperatively, resulting in a mortali- 
ty of 3.5% among the 28 patients operated on. There were 
no early graft occlusions, but two failed grafts were noted 
in the one- to 12-month period. An excellent five-year graft 
patency of 91% was obtained. The figures for limb salvage 
are similar, namely 91% at five years (Fig 3). One patient 
underwent below-knee amputation because of extensive 
gangrene despite a functioning graft. Patient survival was 
58% at five years, the average age of this group being 67 
years. 


Axillary-Bilateral Femoral Grafts 


An operative mortality of 4.776 (one patient) was 
observed in this group of 21 patients. The early graft 
patency rates were excellent, there being no failures in the 
first 30 days after graft placement. Four failed grafts 
occurred within the first year, and an acceptable five-year 
graft patency of 77% was observed. The limb salvage rates 
in these patients were comparable, showing an early 


salvage rate of 100%, and an 86%-limb salvage rate at five 


years. Five amputations were performed in the first year. 
The relation between limb salvage and patency of axillary- 
bilateral femoral grafts is depicted in Fig 4. The cumula- 
tive life expectancy was 85% at five years in these patients 
who had an average age of 677 years. 


Aortofemoral Grafts 


The vast majority of aortoiliac and aortofemoral grafts 
in our experience during the past decade were performed 
for disabling claudication. Only nine patients (average age, 
52 years) were found to conform to the strict criteria of 
threatened limb loss used in the present report. There was 
no operative mortality. Successful limb salvage was 
achieved in all patients except one, in whom multiple 
procedures were required four years after the aortic 
operation and ultimately resulted in a below-knee amputa- 
tion. Another patient underwent successful revision of one 
limb of the aortofemoral graft when it occluded 18 months 
after the initial operation. 


Miscellaneous Procedures 


Three patients with severely ischemic limbs underwent 
profundaplasty as the only operation, with suecessful limb 
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Fig 5.—Plot of life-table analysis of limb salvage in all 230 patients - 
undergoing arterial reconstructive surgery in present series. 
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salvage in two of the patients. Documented significant 
stenosis at the origin of the deep femoral artery and lack of 
distal vessels for femoropopliteal reconstruction were the 
major indications for this procedure. In our experience, 
10% of the patients requiring bypass grafting in the lower 
extremity also underwent simultaneous profundaplasty. 

Eight patients underwent femoral-popliteal bypass 
grafting using Dacron, because of failure to obtain suitable 
veins. Graft patency was achieved in three patients, and 
two patients underwent below-knee amputation after 
graft failure. 

Thirty-five patients were submitted to a variety of 44 
additional arterial reconstructive procedures after failure 
of an initial operation for limb salvage. One postoperative 
death (2.3%) occurred. This death was not directly attrib- 
uted to a surgical procedure; multiple episodes of graft 
thrombosis may have been related to asymptomatic but 
extensive pancreatic carcinoma detected at autopsy. The 
average age of this group of patients was 52 years, which is 
14 years younger than that for the entire group. Limb 
salvage without major amputation was successful in 20 
patients (57%) during a five-year follow-up period. 


Overall Results 


Table 2 gives the actuarial limb salvage rates in the 244 
patients with threatened limbs. The early limb salvage rate 
was 91%, and at five years, an overall 76%-limb salvage rate 
was observed. 

To specifically determine the effect of arterial recon- 
struction on limb salvage, life-table analysis was carried 
out (Fig 5). Patients were at greatest risk of losing an 
extremity during the first year after vascular reconstruc- 
tion. Eleven amputations (26%) were performed in the first 
month postoperatively, and 25 amputations (60%) during 
the following 11 months. Accordingly, a 96%-limb salvage 
rate at the end of the first month, 84% at one year, and an 
80%-limb salvage rate at five years were observed. 

The survival of this patient population undergoing arte- 
rial surgery was determined and is depicted in Fig 6. Other 
than the seven operative deaths (11%) in the first month, 
there were 21 additional deaths (32%) during the remain- 
der of the first year, with 21 deaths in the second year after 
operation. Interestingly, only five, four, and seven deaths 
were recorded during the third, fourth, and fifth years, 
respectively. With the majority of deaths in the first two 
years, a cumulative patient survival of 75% at two years 
and 58% at the end of five years was observed in the 230 
patients who underwent arterial reconstruction. 


COMMENT 


There are few studies in the literature that specifically 
attempt to determine the fate of a patient population with 
threatened limb loss, irrespective of the nature of the 
operation performed. An effort to clarify this issue has 
been made by Collins et al? who observed an 86%-early limb 
salvage after a variety of procedures for severe lower limb 
ischemia. In another report, Yogasundaram? showed that 
arterial reconstruction was possible in 50% of the patients 
with threatened limbs, and limb salvage was accomplished 
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in 76%. However, the lack of life-table analyses in both 
these series makes interpretation rather difficult. In the 
same context, when reporting results for arterial surgery, 
it is helpful to very precisely define the indications (clau- 
dication vs limb salvage) for performing arterial recon- 
struction, since this seems to have an important bearing on 
the final outcome as regards graft patency. In the present 
group of 244 patients with threatened limbs, a high 
proportion (9496) were considered suitable for vascular 
reconstruction and early limb salvage was achieved in 96% 
of the 230 patients who were operated on, whereas the 
five-year limb salvage had decreased to 80% in this group. 
The 2.7%-overall operative mortality in this series of 230 
patients is probably acceptable. Improved techniques of 
patient monitoring and the availability of noninvasive 
methods to help identify the high-risk patient with coro- 
nary artery disease should help decrease the mortality 
further. 

The role of primary major amputation for severely 
ischemic limbs has been emphasized by Stoney et al* who 
showed discouraging results in 28 patients undergoing 
femoral-popliteal grafts for limb salvage. An important 
factor preventing us from considering primary amputation 
in the present series was the high mortality for major 
lower limb amputations we and others have observed. Kihn 
et al in a review of 559 amputations, showed an operative 
mortality of 8.5% for 200 below-knee amputations. Other 
reports have presented similar high mortality,** although, 
during the past few years, mortality after major amputa- 
tions has gradually decreased.** Certainly, in the present 
series, a 219 -mortality with primary amputations and a 
14%-mortality for major amputations after arterial recon- 
struction, seems discouraging. 

Interestingly, in this report, five of seven deaths in the 
entire group of 230 patients undergoing arterial recon- 
struction were associated with major amputations. This 
may simply mean that the patients who were the worst 
operative risks had the most extensive disease, the most 
graft failures, and, therefore, were more likely to have 
major amputations. However, it may also reflect a longer 
period of hospitalization and at least a temporary period of 
decreased mobility for patients who required amputa- 
tions. 

Both in terms of mortality and rehabilitation potential," 
our data do not support the use of amputation as the 
primary procedure in these patients. The overall survival 
rate (58% at five years) of this elderly, high-risk population 
undergoing arterial reconstruction does not differ from 
that reported earlier." Although the disappointing long- 
term survival in patients operated on for limb salvage is a 
reflection of the severity of atherosclerosis, the distinct 
advantages associated with preservation of limbs for the 
remainder of the patients’ life span reaffirm to our minds, 
the approach to limb salvage by arterial reconstruction. 

Previous reports by Reichle and Tyson,'* LoGerfo et al," 
and Ramsburgh et al" have demonstrated the safety of 
using femoral-popliteal bypass vein grafts for revasculari- 
zation of the severely ischemic lower extremity, where 
mortality of less than 3% have been recorded. However, 
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reported early (30 days) vein graft patency rates have 
varied from 76% to more than 9055.!'* The present experi- 
ence suggests that compulsive attention to operative tech- 
nicue and routine use of on-the-table angiography will 
result in high (more than 90%) early patency and satisfac- 
tory late patency of femoral-popliteal vein grafts 
performed for limb salvage. 

Vein grafts, placed in tibial vessels, have a less promis- 
ing outcome than that seen with grafts placed more 
proximally. However, patients with tibial vessel grafts 
represent an older age group (average, 71 years) and 
probably have a more severe generalized arteriosclerotic 
disease. (A 36%-five-year survival in this group was 
observed as compared with 54% in patients undergoing 
femoral-popliteal grafts). The high incidence of early graft 
occlusion (21% at 30 days) reflects a combination of exten- 
sive disease and technical problems associated with small 
vessel reeonstructions. An early patency of 79% in this 
series is comparable to the 81% reported by Imparato et al" 
and 63.9% reported by Reichle and Tyson. Our five-year 
graft patency of 55% represents the results in a larger 
group of patients than those we have reported earlier." 
Five-year patency rates of 52.5% have been recorded by 
Imparato et al" and 40.5% by Reichle and Tyson" in a 
similar group of patients. In our experience, grafts to tibial 
vessels seem to have an important place in the salvage of 
severely ischemic limbs in carefully selected patients. The 
grim prognosis (76% amputations at one year) in unoper- 
ated patients, as shown by Nicholas et al," supports this 
contention. 

If an isolated popliteal artery segment'**?* is coexistent 
with one or more severely diseased tibial vessels, we prefer 
to place the graft in the popliteal segment in most 
instances. We continue to be encouraged by the long-term 
patency in this group of patients. For the present, we have 
confined :he use of multiple sequential grafting? to 
diabetic patients with gangrenous foot lesions. However, 
this operation needs further evaluation to define its precise 
role. i 

A survey of reports on femoral-femoral grafts? 
demonstrates a heterogenous group of patients undergo- 
ing this procedure, and patients with claudication and limb 
salvage have not been analyzed separately with respect to 
graft patency. The present group of 28 patients who 
underwent femoral-femoral grafting for limb salvage 
show excellent long-term graft pateney (91%) and limb 
salvage (91%) with acceptable mortality. The simplicity of 
the operation, minimal complications, and good long-term 
results emphasize the role of this procedure in dealing with 
limb ischemia secondary to unilateral iliac occlusive 
disease. 

The available data on  axillary-bilateral femoral 
grafts" eontains a preponderance of patients operated 
on for limb salvage, but those with claudication are also 
included. LoGerfo et al” reported an early patency of 90% 
and a five-year patency of 74%. Similarly, Johnson et al?° 
reported an early patency of 94%, a 76%-patency at five 
years, and a limb salvage of 77.676 at five years. Although 
the number of patients undergoing axillary-bilateral femo- 


Arch Surg—Vol 113, Nov 1978 


ral grafts in our report is small (21 patients), the long-term 
results for patency and limb salvage (77% and 86%, respec- 
tively) are, nevertheless, encouraging. The efficacy and 
safety of axillofemoral grafting in revascularizing limbs in 
elderly patients who present a formidable risk for major 
aortic procedures must be kept in mind. 

Another important issue that deserves attention, is the 
fate of ischemic limbs when graft failure has occurred. 
Review of our data shows that the overall limb salvage 
rates were 9% to 15% higher than the graft patency rates, 
except for femoral-femoral grafts where the figures were 
equal at five years. Also, we found no evidence that 
placement of femoral-popliteal or femoral-tibial grafts or 
their subsequent failure had a permanent deleterious 
effect on the collateral circulation, as reflected by the level 
of subsequent amputation. Although early graft failures 


are associated with major amputations in a large percent- 


age of patients operated for limb salvage, a considerable 
number of patients who have healed ischemie lesions or 
minor amputations, will maintain viable extremities after 
late graft failure, without further surgery. Moreover, in 35 
patients, in the present series, who again had threatened 
limb loss after late failure of the initial arterial reconstruc- 
tion, successful revascularization with limb salvage was 
achieved in 57% with low operative mortality. 
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Discussion 


RoBERT P. LEATHER, MD, Albany, NY: Three years ago, we 
returned to the use of the greater saphenous vein used "in situ" as 
an arterial bypass because of the continued excellent results 
obtained by K. V. Hall of Oslo, and because of the theoretical 
advantages of better hemodynamics, undisturbed blood supply to 
the vein wall minimizing thrombogenicity, and a greater ease of 
anastomosis because of better matching of the sizes of the veins 
and arteries at each end. These advantages, if important, should 
result in higher patency rates, particularly in longer bypasses with 
lower flow rates, namely those to the isolated popliteal segments 
and tibial vessels especially the peroneal artery. 

Using Baluchi or microvascular scissors introduced through a 
side branch, the valve, which is brought into the closed position by 
perfusate from above, is engaged and incised in the major axis 


= with a single snip, thereby rendering it incompetent. 


Potential arterial venous fistulae are identified with an opera- 
tive arteriogram, performed after the construction of proximal 
and distal anastomoses. 

This type of bypass has been placed in 68 severely ischemic 
extremities, some of them going to the dorsalis pedis artery and to 
the posterior tibial artery at the ankle. Thirty-two of these 
bypasses were in the tibial vessels and five to isolated popliteal 
segments. Limb salvage was accomplished in 66 of 68 limbs at risk 
with a 30-day mortality of 3%. There was one occlusion at 21 days 
to an isolated popliteal segment, one occlusion at four months to 
the posterior tibial artery, and one occlusion at eight months to an 
isolated popliteal segment, the remaining 65 remaining patent for 
two to 36 months. In 64 consecutive attempts using the in situ 
method as previously described, the procedure was abandoned in 
only seven instances, about 10%, indicating that the method also 
allows for use of the veins that would otherwise be inadequate 
when harvested and reversed. 

Looking at the tibial vessel in particular, there were 31 of 32 
tibial bypasses patent, nine of which were to the peroneal artery. 
These results compare very favorably with the reported 15% to 
30%-failure rate at 30 to 60 days. Although the follow-up here is 
short, the method may have great merit. 

P. V. PATHANJALI SHARMA, MD, New York: I would like to 
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address myself to the question of patients in poor medical 
eondition who were unable to undergo vascular reconstruction for 
limb salvage. 

We, at New York Medical College, use the automated physiolog- 
ical profile of Drs DelGuercio and Cohn, to assess the patients' 
cardiopulmonary capabilities to withstand major surgery. 

Recently, a 67-year-old man had rest pain and ischemic ulcer. 
The arteriogram showed a complete occlusion of the superficial 
femoral artery with reconstruction of popliteal artery below the 
knee and one vessel runoff. The preoperative physiologic profile 
revealed an inadequate cardiac index, elevated peripheral vascular 
resistance, a pulmonary artery wedge pressure of 9 mm Hg, and a 
suboptimal ventricular function. 

In response to a modest fluid challenge, the cardiac index and 
the peripherial vascular resistance remained the same, although 
the pulmonary artery wedge pressure nearly doubled and the 
pulmonary vascular resistance nearly trebled. 

Intravenous administration of 7.5 mg of chlorpromazine reduced 
the peripheral vascular resistance by 40%, the pulmonary vascular 
resistance decreased from 600 dynes/s to 200 dynes/s, allowing a 
40%-increase in the cardiac index. | 

Thus, the reduction in afterload so improved the left ventricular 
function that we were able to perform distal tibial bypass and not 
amputation. Such physiologic fine tuning before and after opera- 
tion as well as during surgery has enabled us to perform limb 
salvage reconstructions in poor-risk patients. 

DR. MaiNr: Dr Leather has provided excellent results with in situ 
vein grafts. We have no experience with that particular tech- 
nique. 

In response to Dr Sharma's question, we appreciate the vital role 
played by the physiologie monitoring of patients. We do not at the 
present use it routinely for femoropopliteal or femorotibial grafts 
in the patient population that I have described. However, we use it 
as a routine procedure in patients undergoing abdominal aortic 
aneurysm resection. We do believe that increasing use of noninva- 
sive diagnostic techniques will enable us to identify high-risk 
patients prior to operation. Such patients would, perhaps, benefit 
most from monitoring with flow-directed balloon catheters. 
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Avitene (MCH) at work 


controlling parenchymal bleeding 
from a lacerated spleen in a chilc 


1. The spleen was nearly transected and a 
partial splenectomy was performed. 
Hemostatic mattress sutures were placed in the 
splenic capsule but there was residual bleeding 
from the splenic parenchyma. 


2. Avitene® (microfibrillar collagen hemostat) 
was applied directly to the bleeding surface 
with dry forceps. Using a dry sponge, 
moderate pressure was maintained for 

5 to 7 minutes. 


3. With bleeding controlled, excess Avitene 
was teased off the surface of the spleen. 

The remaining portion of the spleen was not 
resected. Recovery from partial splenectomy 
was uneventful. 


Please seesfacing page for brief summary. 
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Avitene? (microfibrillar collagen hemostat), 
derivec from purified bovine corium, differs 
physically, chemically, and clinically from 
other topical hemostats. Supplementing 
convertional hemostatic techniques, Avitene 
extends your range of options when 

surgicel bleeding problems are encountered. 
In cases where sutures, cautery. or pressure 
are impractical or ineffective, Avitene... 


...a medified natural collagen, triggers the 
norma: hemostatic mechanism, and produces 
a normal (physiologic) clot 


...adheres tenaciously, even to irregular bleeding 
surfaces 


controls generalized bleeding from soft, friable 
tissues and highly vascularized organs 


...procuces minimal foreign body response 


is efiective in most patients receiving heparin 
or aspirin, and in those who are moderately 
throm »ocytopenic. 


Numerous clinical studies document the efficacy 
of Avivene in a wide range of surgical 
procecures. Reprints of these studies and films 
showirg surgeons using Avitene (microfibrillar 
collagen hemostat) are available at your request 
Films currently available include: (1) Six 
Demoastrations of Effectiveness; (2) Use in 
Partial Nephrectomy; (3) Use in Thoracic 
Surgery; (4) Use in Neurosurgery: and (5) Use 
in Bore Bleeding. 


For further information, write: 


Medical Director, Avicon, Inc., PO. Box 85, 
Fort Worth. Texas 76101. 
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HOW TO USE AVITENE” 


Keep Avitene dry. Care must be taken to ensure that Avitene is 
kept scrupulously dry, as prolonged exposure to moisture will 
impair its hemostatic efficacy. It will adhere to any wet surface and 
should be applied only with dry smooth forceps. 

Apply Avitene directly to the source of the bleeding. It is important 
that Avitene be applied directly to the source of bleeding. Other- 
wise Avitene may seal over the exit site of deeper hemorrhage and 
conceal an underlying hematoma. Surfaces to be treated should 
first be compressed with dry sponges, and then covered with 
Avitene. The amount required will depend on the force and 
severity of the bleeding. 

Apply pressure with a dry sponge. It is then necessary to apply 
moderate pressure over the Avitene with a dry sponge. The period 
of time necessary will vary with the severity of the bleeding, and 
may range from a minute for capillary bleeding, to three to five 
minutes for brisk bleeding or arterial leaks. For control of oozing 
from cancellous bone, Avitene should be firmly packed into the 
spongy bone surface. 

Remove excess Avitene. After five to ten minutes, excess Avitene 
should be teased away; this can usually be accomplished without 
initiating rebleeding. If breakthrough bleeding occurs in areas of 
thin application, additional Avitene may be applied. The amount 
required depends, again, on the severity of bleeding. In capillary 
bleeding, one gram will usually be sufficient for a 50 cm? area. 
Thicker coverage may be required for brisk bleeding. 

Avitene® (microfibrillar collagen hemostat) 

Description: Avitene is an absorbable topical hemostatic agent 
prepared as a dry, sterile, fibrous, water insoluble partial 
hydrochloric acid salt of purified bovine corium collagen. 
Indications: Avitene is used in surgical procedures as an adjunct 
to hemostasis when control of bleeding by ligature or conven- 
tional procedures is ineffective or impractical. 
Contraindications: Avitene should not be used in the closure of skin 
incisions as it may interfere with the healing of the skin edges. 
Warnings: Avitene is inactivated by autoclaving. Ethylene oxide 
reacts with bound hydrochloric acid to form ethylene chloro- 
hydrin. This product should not be resterilized. It is not for 
injection. Moistening Avitene or wetting with saline or throm- 
bin impairs its hemostatic efficacy. It should be used dry. 
Discard any unused portion. As with any foreign substance, use 
in contaminated wounds may enhance infection. 

Precautions: Only that amount of Avitene necessary to produce 
hemostasis should be used. After several minutes, excess mate- 
rial should be removed; this is usually possible without the 
re-initiation of active bleeding. Avitene contains a low, but 
detectable. level of intercalated bovine serum protein which 
reacts immunologically as does beef serum albumin. Increases 
in anti-BSA titer have been observed following treatment with 
Avitene. About two-thirds of individuals exhibit antibody titers 
because of ingestion of food products of bovine origin. Intra- 
dermal skin tests have occasionally shown a weak positive 
reaction to BSA or Avitene but these have not been correlated 
with IgG titers to BSA. Tests have failed to demonstrate 
clinically significant elicitation of antibodies of the IgE class 
against BSA following Avitene therapy. Care should be exer 
cised to avoid spillage on nonbleeding surfaces, particularly in 
abdominal or thoracic viscera. Teratology studies in rats and 
rabbits have revealed no harm to the animal fetus. There are 
no well-controlled studies in pregnant women, therefore, Avi- 
tene should be used in pregnant women only when ciearly 
needed. 

Adverse reactions: The most serious adverse reactions reported 
which may be related to the use of this drug are potentiation of 
infection including abscess formation, hematoma, wound dehi- 
scence, mediastinitis. Other reported adverse reactions possibly 
drug related are adhesion formation, allergic reaction, foreign 
body reaction, subgaleal seroma (report of a single case). 

How supplied: In | g and 5 g sterile jars of sterile microfibrillar 
collagen hemostat all contained in sealed can. Sterility of the 
jars exterior cannot be guaranteed if can seal is broken. 
Content of jar is sterile until opened. 6/78 
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Diagnosis of Peripheral Occlusive Disease 


Comparison of Clinical Evaluation and Noninvasive Laboratory 


William H. Baker, MD; S. Timothy String, MD; Andrew C. Hayes; Diane Turner 


* One hundred and two patients with peripheral vascular 
disease were evaluated by the attending surgeon, residents and 
students, and the vascular laboratory prior to arteriography to 
test their ability to make a correct anatomic diagnosis. The 
attending surgeons made a correct anatomic diagnosis in 98 
patients and were at least partially correct in the other four. 
Surgical housestaff and students were 62% totally correct, 35% 
partially correct, and 3% totally wrong. The vascular laboratory 
results were almost identical with the attending surgeon, but two 
patients could not be evaluated because of calcified arteries. 
The operation that was eventually performed was suggested 
initially by the laboratory and the attending surgeon in 9896 of the 
patients. 

(Arch Surg 113:1308-1310, 1978) 


T he last several years have seen a meteoric rise in the 
number of vascular laboratories, both in academic and 
nonacademic medical centers. The noninvasive vascular 
laboratory provides the physician with technician-gener- 
ated, accurate, and objective data. We perceive a trend to 
emphasize this data rather than the conventional history 
and physical examination in the diagnosis of patients with 
peripheral vascular disease. Contrariwise, some vascular 
surgeons solve their day to day patient problems without 
the use of the vascular laboratory. Since the use of the 
vascular laboratory is not universal, we questioned wheth- 
er this trend which emphasizes vascular laboratory data is 


justified. Second, what is the effect of the vascular labora- 


tory on the teaching of physical diagnosis to housestaff 
and students? In an effort to answer these questions, the 
following prospective study was undertaken. 


METHODS AND MATERIALS 


One hundred and two patients with lower extremity occlusive 
disease were prospectively evaluated by the attending surgeon, 
surgical housestaff and students, and the vascular laboratory. 
Venous and cerebrovascular patients were not included. These 
evaluations were performed at both Loyola University Medical 
Center, Maywood, Ill (61 patients) and the University of South 
Alabama, Mobile (41 patients). All patients had been admitted to 
the hospital for signs and symptoms of peripheral vascular disease 
and eventually had contrast angiography to delineate the 
anatomic extent of their disease. 

À routine history and physical examination were performed. 
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Special attention was paid to symptoms of intermittent claudica- 
tion, especially the location of the patient’s discomfort and the 
amount of exercise required to bring on the discomfort. A history 
of ischemic rest pain or nonhealing of skin lesions was noted. 
Careful physical examination was then performed, which included 
palpation of the aortic pulse in the abdomen, the femoral pulses in 
each groin, the popliteal pulse behind the knee, and the dorsalis 
pedis and posterior tibial pulses at the ankle. An ordinary stetho- 
scope was used to elicit bruits. For example, reduced femoral 
pulses with bruits indicate aortoiliac stenosis, whereas an absent 
popliteal pulse in the presence of a femoral pulse indicates 
superficial femoral artery (SFA) occlusion. Skin lesions were also 
noted and the filling of the foot in the dependent and the elevated 
position evaluated. 

If after an examination at rest, there still was some question as 
to the patient's anatomic lesions, the patient was exercised to 
tolerance and the examination repeated. For example, a patient 
with a history of one block claudication of the thigh and calf has 
only evidence of a superficial femoral artery occlusion at rest. 
After exercise there is a loud iliofemoral bruit and a reduced 
femoral pulsation suggesting iliac stenosis in addition to the SFA 
occlusion. At the end of the examination, the examiner was asked 
to record the anatomic location of the arterial obstruction. In 
addition, he was asked to state whether the patient was an 
operative candidate or not, and third, he was asked to state which 
operation he thought would be performed on the basis of his 
physical examination (Figure). 

The vascular laboratory data was generated using two different 
methods. At Loyola University Medical Center, four cuffs (10 x 40 
cm) were placed around the high thigh, above knee, below knee, 
and ankle levels. Using a Doppler ultrasonic velocity detector at 
the ankle, the pressures were measured in all four positions.’ In 
this laboratory, a high-thigh pressure should be 1209; of the 
brachial pressure or greater. If a 20% gradient exists between two 
different cuff levels, an obstruetion is said to exist between these 
levels. In addition, Doppler flow tracings were obtained in the 
groin. The only differentiation between normal and abnormal was 
the presence or absence of the reverse flow component. At the 
University of South Alabama, a single 100.5 x 19-em cuff was 
placed between the groin and knee instead of two smaller cuffs.: A 
normal thigh/arm index using this method is equal to or greater 
than 1.0. 

Again, if there was any question as to the anatomic location of 
lesions after a resting evaluation, the patient was exercised on a 
treadmill. The location and timing of complaints were noted. At 
the termination of the exercise, the laboratory examination, both 
pressures and tracings, was hastily repeated. The laboratory 
technician then filled out the previously described form. 


RESULTS 


The attending surgeons made a totally correct anatomic 
diagnosis in 98 patients (96%) (Table). In four patients, 
they were partially correct in their anatomic diagnosis. A 
clinical diagnosis of iliac artery stenosis was made in two 
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DOCTOR 


ANATOMIC DIAGNOSIS 
Occlusive Disease 
Aorto-Iliac 
Femoro-Popliteal-Tibial 


Small Vessel Disease 


IS THIS PATIENT RECONSTRUCTABLE? 


Both 


Both 


Both 


NO 


WEICH OPERATION(s) SHOULD BE PERFORMED 





Study form used to evaluate patients prior to obtaining contrast angiography. 


Accuracy of Anatomic Diagnosis 







Totally Partially 
Correct, Correct, Wrong, 
% % % 
History and physical examination 
Attending surgeons 96 4 Sait 
Residents and students 62 35 3 
Labo«satory evaluation 92 6 2 


patients that was not verified by angiography. One of 
these patients eventually underwent successful femoro- 
poplite-] bypass based on this inflow. In two additional 
patients with iliac occlusions, a distal SFA occlusion was 
missed. The attending surgeons made no totally wrong 
evaluat ons. 

The surgical residents and students rotating on the 
Surgica Service made a totally correct diagnosis in 79 
patient. (62%). They were partially correct in 44 other 
patient. evaluated (35%). Four patients (3%) were incor- 
rectly diagnosed by the residents and students. In essence, 
97% of the patients were at least diagnosed as having some 
type of vascular disease and the anatomic location of the 
disease was correctly ascertained in most of these 
patients. 

The vascular laboratory made a totally correct diagnosis 
in 92% 5f the patients and a partially correct anatomic 
diagnoss in 6% of the patients. All of the lesions missed 
were tandem lesions, ie, SFA occlusions in patients with 
iliac lessons or vice versa. In two patients, the laboratory 
was unable to make a diagnosis because pressure record- 
ings could not be obtained. In these patients inflation of 
the cuff to more than 300 mm Hg did not obliterate the 
Doppler signal. It is hypothesized that these patients had 
calcified arteries. Because of the failure of the laboratory 
to give a diagnosis in these patients, they are marked as 
totally wrong. 
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The operation that was eventually performed was 
suggested by the attending surgeon after his initial history 
and physical examination in 98% of the patients. The 
vascular laboratory also suggested this operation in 98% of 
the patients. The residents and students who evaluated 
these patients suggested the operation to be performed in 
only 67%. 


COMMENT 


The statistics presented in this article clearly establish 
that a thorough history and physical examination is a most 
accurate tool to diagnose patients with peripheral vascular 
disease. It is equal to but not superior to a vascular 
laboratory evaluation. These statistics clearly establish 
that a vascular laboratory is not necessary in initially 
evaluating patients with peripheral vascular disease. The 
necessity for such a laboratory evaluation will only exist 
when trained physician evaluation is not available. 

These statistics should not be interpreted as a blanket 
condemnation of the vascular laboratory. The vascular 
laboratory objectively and as previously stated, very accu- 
rately categorizes patients with peripheral vascular 
disease. This objective evaluation is desirable for compari- 
son of patient groups and for the following of certain 
problem patients. Although not necessary, the numerical 
data generated by the laboratory gives credence to the 
consultant’s opinion in problem patients. The objective 
ankle/arm index is certainly a better criteria of graft 
patency than are comments such as “the foot is warm but 
pulseless.” On the other hand, it was hoped that patients 
with multiple levels of obstruction could be conveniently 
categorized so that the appropriate surgical procedure 
could be suggested. This has not proved true.’ The vascular 
laboratory cannot yet predict which diabetic lesions will 
heal even if a graft has been successful. The vascular 
laboratory cannot predict which patients will soon be in 
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vascular laborato 
still holds untold potential for the vascular surgeon, but 
that at this point in time its potential is certainly unreal- 
ized. 

Not only did the attending surgeons as well as the 
vascular laboratory anatomically categorize the patients, 
but the operation eventually performed was suggested in 
98% of the patients after the initial examination. These 
high statisties reflect not only the importance of an 
accurate anatomic diagnosis but also a practical knowledge 
of surgical management. On the other hand, predictions by 
the surgical resident and student were not nearly as 
accurate. Not only were their anatomic evaluations less 
accurate but they had a lesser ability to integrate this 
evaluation into a cohesive treatment plan. | 

The effect of the vascular laboratory on the teaching of 
vascular surgery is hard to ascertain. Certainly this is not a 
comparative study and firm conclusions cannot be drawn. 
The fact that neophyte surgeons and medical students are 
not good diagnosticians is somewhat disturbing. On ward 
rounds, it is almost the established policy that the student 
is not expected to be able to examine the popliteal pulse but 
he ought to be able to recite the ankle/arm index. If indeed 
this is a popular trend and if this trend continues, future 
generations of students and residents will continue to have 
failings as clinical diagnosticians. A precise anatomic 
diagnosis based on a history and physical examination 
should be mandatory, not merely a diagnosis of "peripheral 
vascular disease." For those of us in academia, this data 
should spur us in our educational efforts. 
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Discussion 


JOSEPH VAN DE WATER, MD, Providence, RI: Dr Baker and Dr 
String reemphasize the importance of a good history and physical 
examination. I am sure we are all concerned about the possible 
rising costs as a result of adding an additional and perhaps 
unnecessary diagnostic procedure to patients on whom we have 
already made the decision to obtain an angiogram and to perform 
an operation. 

I think there may still be a place for the Vascular Laboratory, 
even when you have Dr Baker and Dr String with their good 
diagnostic ability. We have been able to effectively screen 
patients before they get to the Vascular Service. We define 
arterial perfusion of a calf segment in terms of pressure using a 
Doppler and the rate of volume change (related to flow) using a 
calibrated plethysmograph. If we find objective evidence of 
arterial insuffieiency, we then ask ourselves if the patient is a 
candidate for a revascularization procedure. If the answer is yes, 
the patient is admitted to the hospital for angiography and 
scheduled tentatively for an operation. After this reasoning, we 
have reduced the ratio of angiograms to operations from a figure 
of almost 3:1 to one of 1:1 during the three years that our Vascular 
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I think this is the payoff where the laboratory can really help in 
the initial sereening before the patient is admitted to the hospi- 
tal. 

DONALD E. STRANDNESS, MD, Seattle: There is no doubt that the 
diagnosis of arterial disease can be made on clinical grounds, and 
that no one in this audience would dispute that, including me. 
However, I will take issue with the authors on two points. 

I don't think Dr Baker or Dr String should blame the noninva- 
sive laboratory for the lack of expertise of their trainees. In 1972, 
the National Heart, Lung, and Blood Institute formed a panel to 
look at this field of peripheral vascular disease in great detail. In 
fact, Dr Vietor DeWolfe and Dr Michael Hume were also a part of 
that group. As a part of its consideration, it was unanimously 
agreed that the teaching in the field of vascular disease was not 
only inadequate but in fact a disgraceful situation. In our medical 
school, only four hours of formal lecture—two in the second year 
and two in the third year—are provided. To my knowledge, this is 
commonplace in many medical schools in this country and this is 
the major problem we all face. We have to instruct our medical 
students in the field of peripheral vascular disease, and we can't do 
it with four hours of formal lecture. 

A good vascular laboratory not only serves a function for the 
vascular surgeon, but most importantly, it is available for the 
nonvascular surgeon who sees patients with a whole host of limb 
problems that to many of them are a mystery. How many of you in 
this audience are called to see patients in whom the diagnosis is 
not only incorrect but limbs have been lost because of inappro- 
priate therapy? With this service available, physicians will use it to 
help them make a diagnosis and channel the patient to the correct 
specialist. | 3 

When I encounter a patient with chest pain, he or she is referred 
to the cardiologist who then decides which testing procedures are 
appropriate for the patient. The situation with the vascular 
laboratory is no different and must be used intelligently. 

DR BAKER: Both Dr Van De Water and Dr Strandness emphasize 
that the diagnostic accuracy of the physical examination is highly 
variable. An increased accuracy will only result from improved 
teaching of medical students and residents. I think that all of us as 
academicians should take this message home and increase the 
impact that we have on our medical student population. It is 
certainly very difficult in this day and age in which the cardiolo- 
gists tend to run the medical schools, but I think we ought to give 
it a good try. 

I would hope that the vascular laboratory would actually 
enhance teaching, but I'm afraid it doesn't. Contrariwise, the 
laboratory tends to be a crutch. 

Dr Van De Water raised the question of spending money, which 
is certainly appropriate in Proposition 13 country. I don't know 
whether it is more expensive to send patients to the vascular 
laboratory ahead of time or whether we ought to try and hold 
down the cost of the vascular laboratory by having them examined 
by a physician ahead of time. I will leave that, again, to some other 
investigators. 

The vascular laboratory certainly can provide a very excellent 
service for numerous physicians such as our orthopedic and 
neurologic colleagues who continually see patients for leg 
complaints. It seems to me that the proper emphasis ought to be to 
teach them how to do a physical examination, not teach them how 
to fill out the laboratory slip. 

Finally, I think that this article should not be taken as a 
negative article concerning the vascular laboratory but should be 
taken as a positive article concerning the physical examination. To 
put it just a little bit more colorfully, I would like to quote from one 
of the mentors of my surgical training, Dr George Block, at the 
University of Chicago, who said, "Surgery remains a body contact 
sport." 
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Every day, healthy people 
leave the hospital- 








*Ross, S. etal.: JAMA 229: 1075 (Aug. 19) 1974. 
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Indications: Although the principal indication for oxacillin 
sodium is in the treatment of infections due to penicilli- 
nase-producing staphylococci, it may be used to initiate 
therapy in such patierts in whom a staphylococcal infec- 
tion IS suspected. (See Important Note below.) 

Bacteriologic studies to determine the causative or- 
ganisms and their sensitivity to oxacillin sodium should 
be performed 
Important Note: When it is judged necessary that treat- 
ment be initiated before definitive culture and sensitivity 
results are known, the choice of oxacillin sodiumeshould 
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be effective only in the treatment of infections caused by 
pneumococci, Group A beta-hemolytic streptocacci and 
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G-resistant staphylococcus sensitive to oxacillin sodium, 
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other t^an oxaeillin sodium or any other penicillinase- 
resistant semisynthetic penicillin 

Recent studies have reported that the percentage of 
staphylococca! isolates resistant to penicillin G outside 
the hospital is increasing, approximating the high per- 
centage of resistant staphylococcal isolates found in the 
hospital. For this reason, it is recommended that a 
penicil inase-resistant penicillin be used as initial therapy 
for any suspected staphylococcal infection until culture 
and sensitivity results are known. 

Oxacillin sodium is a compound that acts through & 
mechanism similar to that of methicillin against penicillin 
G-resistant staphylococci. Strains of staphylococci resis- 
tant to methicillin have existed in nature and it is known 
that the numberof these strains reported has been in- 
creasing. Such strains of staphylococci have been ca- 
pable of producing serious disease, in some instances 
resulting in fatality. Because of this, there is concern that 
widespread use of the penicillinase-resistant penicillins 
may result in the appearance of an increasing number of 


staphylococcal strains which are resistant to these 
penicillins 

Methicillin-resistant strains are almost always resistant 
to all other penicillinase-resistant penicillins (cross- 
resistance with cephalosporin derivatives also occurs 
frequently). Resistance to any penicillinase-resistant 
penicillin should be interpreted as evidence of clinical 
resistance to all, in spite of the fact that minor variations 
In in vitro sensitivity may be encountered when more 
than one penicillinase-resistant penicillin is tested against 
the same strain of staphylococcus 
Contraindications: A previous hypersensitivity reaction 
to any penicillin is a contraindication 
Warning: Serious and occasionally fatal hypersensitivity 
(anaphylactoid) reactions have been reported in patients 
on penicillin therapy. Although anaphylaxis is more fre- 
quent following parenteral therapy it has occurred in pa- 
tients on oral penicillins. These reactions are more apt to 
occur in individuals with a history of sensitivity to multiple 
allergens 

There have been well documented reports of individu- 
als with a history of penicillin hypersensitivity reactions 
who have experienced severe hypersensitivity reactions 
when treated with a cephalosporin. Before therapy with a 
penicillin, careful inquiry should be made concerning 
previous hypersensitivity reactions to penicillins, 
cephalosporins, and other allergens. If an allergic reac- 
tion occurs, the drug should be discontinued and the pa- 
tient treated with the usual agents e.g., pressor amines, 
antihistamines and corticosteroids. 

Precautions: Penicillin should be used with caution in 
individuals with histories of significant allergies and/or 
asthma. 

The possibility of bacterial and/or fungal overgrowth 
should be kept in mind during long-term therapy. If over- 
growth of resistant organisms occurs, appropriate mea- 
sures should be taken 

As with any potent drug, periodic assessment of organ 
system function, including renal, hepatic, and 
hematopoietic, should be made during long-term 
therapy. 

Experience in premature and newborn infants is lim- 
ited. Caution should be exercised in administration of the 
drug to such patients and frequent evaluation of organ 
system function is recommended. 


carrying resistant staph. 


staph 


Safety for use in pregnancy has not been established. 
Adverse Reactions: The hypersensitivity reactions re- 
ported are skin rashes, urticaria, serum sickness and 
anaphylactic reactions. Oral lesions such as glossitis and 
stomatitis have been reported. Fever, eosinophilia, oral 
and rectal moniliasis have also been reported. Hemolytic 
anemia, transient neutropenia with evidence of granulo- 
cytopenia or thrombocytopenia, neuropathy, and neph- 
rotoxicity (oliguria, albuminuria, hematuria, pyuria, and/or 
cylindruria) are infrequent and usually associated with 
high doses of parenteral penicillin 

In some newborns and infants receiving high doses of 
oxacillin sodium (150 to 175 mg./Kg./day), transient 
hematuria, albuminuria, and azotemia have been encoun- 
tered. Although the causal relationship is not entirely 
clear, infants and newborns treated with high doses of 
the drug should be observed closely for signs of renal 
impairment. 

One patient developed granulocytopenia while receiv- 
ing intravenous oxacillin sodium and vancomycin. The 
blood count returned to normal after both drugs were 
discontinued. Another patient was reported to have 
leukopenia during intravenous therapy with oxacillin 
sodium. These counts were made while the patient was 
moribund. Thrombophlebitis has occurred in a small per- 
centage of patients after intravenous therapy 
Usual Oral Dosage: Adults: 250 to 500 mg. q.4h. or 
q.6h. Children: 12.5 mg./Kg./q.6h. Administer on empty 
stomach for maximum absorption 
Usual Parenteral Dosage: Adults: 250 to 500 mg. q.4h 
or q.6h. Children: 12.5 mg./Kg./q.6h. Children weighing 
40 Kg. or more should receive the adult dose 

N.B.: INFECTIONS CAUSED BY GROUP A BETA- 
HEMOLYTIC STREPTOCOCCI SHOULD BE TREATED 
FOR AT LEAST 10 DAYS TO HELP PREVENT THE OC- 
CURRENCE OF ACUTE RHEUMATIC FEVER OR ACUTE 
GLOMERULONEPHRITIS. 

Supplied: Capsules—250 and 500 mg. in bottles of 48 

and 100. Injectable—250 mg., 500 mg., 1 Gm., 2 Gm 

and 4 Gm. dry filled vials for IM/IV use. For Oral Solution 

— 100 ml. bottles, 250 mg./5 ml. when reconstituted 
A.H.F.S. Category 8:12.16 
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Changing Indications for the Surgical 


Treatment of Unstable Angina 


Lawrence H. Cohn, MD; Joseph Alpert, MD; J. Kenneth Koster, Jr, MD; Roger B. B. Mee, MD; John J. Collins, Jr, MD 


€ From 1970 to 1977, 127 patients were operated on for 
unstable angina. On the basis of response to intensive medical 
therapy, patients were classified into a medically controlled, 
semielective surgery group (54 patients) and a medically uncon- 
trolled, emergent/urgent surgical group (73 patients). There 
were five operative deaths, 1/54 in the medically controlled 
group (1.8%) and 4/73 (5%) in the medically uncontrolled group; 
4/5 operative deaths occurred with left main coronary stenosis. 
There were five late deaths during a follow-up period of 12 to 84 
months, 37.5 with an actuarial survival of 83.596. 

If patients with unstable angina can be medically controlled, 
operation can be delayed and the operative long-term survival is 
similar to that of elective coronary bypass. Patients who cannot 
be controlled medically, particularly those with left main coro- 
nary lesions, should be operated on urgently with selective use 
of preoperative balloon support. 

(Arch Surg 113:1312-1316, 1978) 


he first report of coronary bypass surgery for unstable 

angina was presented by Hill and co-workers in 1970, 
and was soon followed by similar publications from the 
Cleveland Clinic? and Stanford University. These reports 
indieated that emergency coronary artery surgery in high- 
er risk patients with unstable angina could be performed 
with relatively low operative risk and high expectation of 
symptomatic relief. More aggressive medical treatment 
and inereased surgical experience with this condition have 
resulted in changes in timing and indications for surgery 
since 1970. This report details early and late experience at 
the Peter Bent Brigham Hospital, Boston, from July 1970 
to January 1977, with the medical and surgical treatment 
of patients with unstable angina. 
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CLINICAL MATERIAL 


From July 1970 to January 1977, 127 of 844 patients (15%) 
undergoing aortocoronary bypass were operated on for unstable 
angina. Unstable angina is defined as prolonged anginal pain 
(new or increased intensity), unrelieved by nitrates, ECG evidence 
of ischemia in the ST- and T-wave segments but without new 
Q-waves, and normal levels of SGOT creatine phosphokinase, and 
negative creatine phosphokinase isoenzymes. All patients had 
angiographic documentation of one or more (obstruction >80% of 
lumen diameter) coronary obstructions. There were 103 men and 
24 women, ranging in age from 27 to 78 years, with a mean of 56 
years. 

Intensive medical therapy was administered to all patients. 
Patients in intensive medical therapy consisted of admission to 
the coronary care unit, received morphine for pain, were sedated 
with diazepam (Valium) or nitrous oxide inhalation anesthetic, 
and received high-dose propranolol hydrochloride for beta block- 
ade (160 to 600 mg/day), sublingual nitrates, and more recently, 
dermal nitrates and oral vasodilators. Based on response to 
intensive medical therapy, patients were retrospectively classified 
into the following two groups: (1) patients who underwent semie- 
lective coronary bypass surgery after being “cooled down” and 
changed from an unstable to a stable condition (54 patients) and 
(2) patients whose condition did not stabilize with medical therapy 
and who had emergent or urgent surgical therapy. Surgery in this 
latter group was performed for one of the following indications: 
maximal medical therapy and continuing symptoms, greater than 
90% occlusion of the left main coronary artery, or continuing pain 
with hemodynamic and/or rhythm instability. These patients 
underwent urgent catheterization followed by coronary bypass 
surgery (73 patients). 

All patients underwent coronary angiography and left ventric- 
ulography. Seventy-six patients had three-vessel coronary disease, 
31 had two-vessel coronary disease, and 20 patients had single- 
vessel coronary disease, all of whom had disease of the left 
anterior descending coronary artery. Left main coronary obstruc- 
tion was documented in 46/127 patients (36%). Left ventricular 
ejection fraction was calculated in 83/127 patients and ranged 
from 0.21 to 0.78, with a mean of 0.47. The angiographic findings 
are given in Table 1. There was no difference of the frequency of 
three-vessel, two-vessel, or one-vessel disease between medically 
controlled and medically uncontrolled groups. There was, however, 
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Table 1.—Unstable Angina: Peter Bent Brigham Hospital 
1970-1977 


Coronary Artery Disease 
— 


Left Main 
Coronary 3- 2- ," 
No. of Disease Vessel Vessel Vessel 
Patients (%) Disease Disease Disease 
Medically 
controlled 54 16 (30) 30 15 9 
Medically 
uncon- 
trolled 73 30 (41) 46 16 11 
Total 127 46 (36) 76 31 20 


CONTROL- PROPRANOLOL 120mg q.d. —————» | B - op 


9/24/71 9/27 WA  10/ 10/3 10/20 


V Fe ee Le 


Fig 1.—Effect of propranolol and direct revascularization. Stabili- 
zation of ECG evidence of ischemia by propranolol in patient with 
unstable angina. 


a higher overall percentage of patients with left main coronary 
stenosis in the medically uncontrolled group (41% vs 30%) and a 
higher incidence of three-vessel disease in this group as well (68% 
vs 55%). 

Figure 1 shows the typical response of a patient stabilized with 
intensive medical therapy. Propranolol in maximum therapeutic 
doses was continued in all patients until surgery. In Fig 2, the ECG 
and angiographic pattern is shown of a patient who underwent 
emergency surgery after coronary angiography who could not be 
stabilized to a pain-free condition prior to surgery. 

January 1977 was chosen as the cutoff date in this study to 
provide at least 12 months of follow-up for all patients. Follow-up 
extended from 12 to 84 menths, with a mean of 37.5 months in the 


entire group. 


OPERATIVE TECHNIQUE 


All patients were operated on with the use of cardiopulmonary 
bypass involving single cannulation of the right atrium with a No. 
38 F catheter and cannulation of the ascending aorta with a No. 20 
or No. 22 F catheter. Hemodilution to a hematocrit level of 20% to 
25% was used in all cases; the oxygenator prime consisted of 2 
liters of fluid consisting of lactated Ringer’s solution, 50 g of 
albumin and 50 g of glucese, approximating the oncotic pressure 
and electrolyte composition of blood. Flow rates on cardiopulmo- 
nary bypass were 1.25 to 1.75 liters/min/sq m. All distal anasto- 
moses (venocoronary) were done first after the patient was placed 
on cardiopulmonary bypass and cooled to 28 to 30 °C. 

During the seven years of the study, there has been considerable 
variation in myocardial protection techniques varying from 
ventricular fibrillation with segmental coronary isolation, inter- 
mittent ischemic arrest with periods of reperfusion, and contin- 
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Fig 2.—Electrocardiographic (V,) and angiographic findings in 
patients with unstable angina refractory to medical therapy 
requiring emergency coronary bypass. Arrow points to critical 
lesion of left anterior descending. 


uous hypothermic ischemic arrest with profound local cardiac 
hypothermia and hyperkalemic cardioplegia. Anastomoses were 
done as shown in Fig 3 using a single running suture of No. 6-0 
monofilament suture beginning at the heel of the anastomosis and 
running around the toe and completing the anastomosis on the 
other side of the vein heel to minimize operating time and the 
ischemic period. After all distal anastomoses were completed, the 
heart was defibrillated. The proximal aortovenous anastomoses 
were performed over a partially occluding clamp. Cardiopulmo- 
nary bypass was then disconnected. A left ventricular vent was 
not routinely used unless there was an exceptionally large volume 
of bronchial collateral flow or aortic regurgitation. 

Postoperatively, patients were ventilated overnight because of 
the use of morphine anesthesia and were routinely extubated on 
the first postoperative day. Digoxin was administered prophylac- 
tically in daily maintenance doses and all patients received 
prophylactic cephalosporin antibiotics. 

In Table 2, the operative procedures in both medically controlled 
and medically uncontrolled groups of unstable angina patients are 
tabulated; 26 patients had a single bypass graft, 58 had a double 
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Fig 3.—Continuous suturing technique for distal venocoronary 
anastomoses. A indicates 36-inch monofilament suture is placed 
at heel of anastomoses as shown. B indicates how beginning on 
side toward the surgeon, suture is run continuously around toe of 
anastomosis to other side of heel and tied. Arrow indicates vein 
graft is turned back to complete the anastomosis. C shows 
continuous anastomosis completed. 


Table 2.—Unstable Angina: Peter Bent Brigham Hospital 
1970-1977 


Coronary 
Bypass Grafts 
m 
No. of Revascular 
Patients 1 2 3 Ratio 
Medically 
controlled 1 
Medically 
uncon- 
trolled fa. 13 
Total 127 26 


54 13 26 5 21 0.88 


32 28 22 0.90 
58 43 2.15 0.89 


Table 3.—Unstable Angina: Peter Bent Brigham Hospital 
1970-1977 


Operative Results 
M —————————À 
Perioperative 
Myocardial Late 
Infarctions (%) Deaths (96) 


No. of 

Pa- Operative 

tients Deaths (%) 
Medically 
controlled 54 
Medically 
uncontrolled 73 4 (5.5) 
Total 127 5 (4) 


1 (1.8) 5 (10) 1 (1.8) 


5 (7.0) 4 (5.5) 
10 (8) 5 (4) 


bypass graft, and 43 had three or more bypass grafts. A revascu- 
larization ratio, number of vessels grafted/number of vessels 
diseased, was calculated for each group. 


RESULTS 


Perioperative myocardial infarction, operative deaths, 
and late deaths in the medically uncontrolled group and in 
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e Medically Refractory n=73 
70 o Medically Stabilized n= 54 

a Total n= 127 
60 


12 24 36 48 60 72 84 96 
MONTHS 


Fig 4.—Life-table analysis of 127 patients undergoing coronary 
bypass surgery for unstable angina in both medically stabilized 
(open circle, N = 54) and medically refractory (solid circle, 
N = 73) groups; total, solid triangle, N = 127. 





Table 4.—Unstable Angina: Peter Bent Brigham Hospital 
1970-1977 










No. of Operative 










Patients Deaths (96) Late Deaths (mo) 
Single vessel 20 1 (5) 0 
disease 
Double vessel 31 1 (3) 4 (2, 18, 48, and 60) 
disease 
Triple vessel 76 3 (4) 1 (48) 
disease 





Total 127 5 5 





the medically controlled group are given in Table 3. There 
were five perioperative myocardial infarctions in each 
group. Perioperative myocardial infarction was defined as 
the appearance of new Q-waves or loss of R-wave voltage 
in postoperative ECGs, usually combined with elevations of 
SGOT greater than 200 mg/dl and/or noticeably positive 
creatine phosphokinase isoenzymes. The overall periopera- 
tive infarction rate extending back to 1970 was 10/127 
(896). 

There was one operative death in 54 patients in the 
medically controlled group (1.8%) and one late death. In the 
medically uncontrolled group, there were four operative 
deaths in 73 patients (5.5%) and four late deaths. Thus, 
there were five operative deaths in 127 patients (4%) and 
five late deaths (4%). All operative deaths were due to 
myocardial infarction; four of the five operative deaths 
occurred in patients with tight left main coronary stenosis; 
the other death occurred from myocardial infarction in a 
patient who had a proxima! left anterior descending lesion. 
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Intra-aortic balloon counterpulsation was used in four 
patients who died intraoperatively and in two additional 
patients whose course was hemodynamically unstable after 
cardiopulmonary bypass and revascularization; two pa- 
tients had the balloon pump inserted preoperatively for 
unstable hemodynamics and balloon therapy was continued 
for two days postoperatively. Early and late mortality 
related to extent of coronary artery disease is tabulated in 
Table 4. 

Follow-up ranged from 12 to 84 months, with a mean of 
37.5 months. All patients were examined personally or 
returned a written questionnaire. The five late deaths 
were due to cardiovascular causes: massive pulmonary 
embolism occurred in one patient two months after 
surgery, whereas four patients died of myocardial infarc- 
tion in the late (18 to 60 months) postoperative period. 
Life-table analysis and projected survival for the stabi- 
lized, medically refractory, and total group are shown in 
Fig 4. 


COMMENT 


Unstable angina is a term connoting a syndrome of 
coronary artery disease intermediate’ between chronic 
stable angina and acute myocardial infarction and has 
recenily been proposed as the most appropriate term for 
this syndrome.’ 

A major change in the timing and indication for emer- 
gency coronary bypass surgery in this condition has 
evolved during the past severa! years. In our early experi- 
ence which dates from 1970, we used propranolol to cool 
down patients with acute myoeardial ischemia and unsta- 
ble angina, but medical therapy was not as aggressive as in 
recent years. Thus, more patients in our series have been 
operated on urgently than semielectively, reflecting 
changes in our therapeutic approach. In 1970 to 1972, many 
groups declared that unstable angina was an emergency 
indication for surgery*~*-*°; some continue to suggest this 
therapeutie approach. '-'* 

Our data suggest that many patients, including those 
with left main coronary stencsis? can be brought under 
eontrel with intensive and aggressive medical treatment, 
including high-dose propranolol, nitrous oxide inhalation, 
heavy sedation, and coronary eare. Thus, one may change 
the unstable patient, whose risk for angiography and 
surgery is relatively high to a stable patient whose opera- 
tive risk and long-term outlook is similar to that of patients 
undergoing elective coronary bypass surgery. On the other 
hand, angiography and operat:on on an urgent and emer- 
gent basis should be done on many patients with tight left 
main coronary stenosis, prior maximum medical therapy 
with persistent symptoms, or hemodynamic and/or 
arrhythmic instability. Though this concept is not a new 
one,'^?' it deserves reemphasis. 

From our experience and that of others, it would 
seem that patients in this latter category, primarily those 
with left main coronary stenosis which accounted for four 


of five operative deaths, or where logistical arrangements - 


for surgery are somewhat uncertain, should have preoper- 
ative balloon counterpulsation added to their regimen prior 
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to catheterization and surgery. The number of patients in 
our series who required intra-aortic balloon counterpulsa- 
tion has been less than that reported in other series and 
perhaps is related to the intensive and aggressive use of 
medieal therapy up to the time of surgery. We partieularly 
believe that propranolol in high therapeutie doses should be 
administered until the time of surgery. In an early article 
by Viljoen et al;/* it was advised that propranolol be 
discontinued three weeks prior to coronary bypass surgery. 
This has not been our policy and, in fact, we have found 
discontinuation of propranolol to be detrimental in some 
patients.*'?^* Since the metabolic breakdown of propranolol 
is only 24 to 48 hours," and since myocardial oxygen 
consumption of patients with unstable angina should not 
be increased (thereby tipping the scale of supply and 
demand in these highly critical patients), we believe that 
propranolol in high dosage should be continued. Some 
surgeons have been concerned about postoperative myocar- 
dial depression from propranolol; this has not been our 
experience and others."* If bradycardia or depressed 
myocardial function is noted at the time of surgery, these 
can be easily reversed with dopamine. It is our opinion that 
in most situations where propranolol has been thought to 
be depressive to the myocardium, it has probably not been 
the drug but instead less than adequate myocardial protec- 
tion in these critical patients. 

What of the effect of longevity of patients with unstable 
angina who have undergone coronary bypass surgery as 
compared with those who have had medical treatment 
alone? Krauss et al, Fulton et al,” Lopes et al, and Gazes 
et al^ showed that the early mortality of patients with 
unstable angina was low but that the mortality and 
myocardial infarction rate of patients treated medically by 
the end of one year was quite high. 

A number of medical/surgical trials have since been 
carried out including a national, multicenter study spon- 
sored by the National Institutes of Health, Bethesda, 
Md.**-*° These studies have shown that medical and surgical 
therapy over a three-year period do not differ substantially 
with respect to longevity except in the prospective study 
by Bertolasi et al. These authors also documented the 
safety of medical stabilization in many patients and that 
high crossover rates from medical to surgical therapy 
occurred during the early stages of the studies. It has 
become clear from our own experience as well as from 
these studies***® that many patients with unstable angina 
can be stabilized with medical treatment and operated on 
semielectively. 


This study was supported in part by a grant from the Brigham Surgical 
Group Foundation, Inc. 
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Discussion 


RICHARD WEISEL, MD, Toronto: At Toronto General Hospital, we 
have approached this problem in a similar way to what Dr Cohn 
has described. We have used preoperative intra-aortic balloon 
pumping since 1972 in 120 patients with unstable angina in an 
attempt to reduce to a minimum the amount of myocardial injury 
that will occur when semielective or urgent surgery is carried out. 
We have found, however, during the last few years, that an 
aggressive course of medical therapy has reduced our need for the 
preoperative balloon to approximately half. The other factor that 
contributed dramatically to improved reduction in myocardial 
injury is the advent of potassium cardioplegia. 

We found that more recently the use of the cold potassium 
cardioplegia has reduced the amount of myocardial depression and 
the amount of creatine kinase that is released in the postoperative 
period. The use of cold potassium cardioplegia has made the 
unstable patient very similar to the stable patient undergoing 
coronary bypass surgery. 

I would like to ask Dr Cohn whether he has found the same 
incidence, and rather than the use of the balloon and the preoper- 
ative status, even with patients with left main stenosis, careful 
anesthetic induction, and adequate myocardial protection would 
eliminate the injuries seen after surgery on this group of 
patients. 

Dr Coun: Dr Weisel, we would certainly agree that potassium 
cardioplegia has been an important advance in myocardial protec- 
tion techniques for patients undergoing coronary bypass surgery. 
It has reduced the perioperative myocardial infarction rate in 
many institutions to less than 3%, including our own. 

I cannot totally agree with you, however, that improved myocar- 
dial protection alone can account for improved survival in patients 
with tight left main coronary stenosis and unstable angina. I think 
there are two factors responsible for improved results: judicious 
use of the balloon pump and the intensive use of propranolol right 
up to the time of surgery. 

The critical period for these patients, in my opinion, is the 
period from the time they start to leave their hospital room to the 
time they actually receive cardiopulmonary bypass. If one has 
skillful anesthesia and an excellent logistical setup and if the 
patient is properly pretreated with propranolol, I think that the 
incidence of balloon pump usage will be extremely low. Unfortu- 
nately, I do not think that all of our institutions are ideal from this 
point throughout the United States. There are uncertainties in 
operative schedules so that these medically refractory unstable 
patients, particularly with left main coronary stenosis, profit 
greatly by having a balloon pump placed preoperatively or prior to 
catheterization. I think we will continue to advocate this 
approach. 
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Improved Treatment of 


Popliteal Arterial Injuries 


Using Anticoagulation and Extra-anatomic Reconstruction 


Michael E. Daugherty, MD; Charles R. Sachatello, MD; Calvin B. Ernst, MD 


® Management of popliteal arterial injuries remains a chal- 
lenging problem. Early recognition and treatment, arteriography, 
fasciotomy, and repair of concomitant popliteal venous injuries 
are modalities that have contributed to improved results. 
Systemic heparin sodium anticoagulation and selected extra- 
anatomic vein graft bypass of the popliteal area are two addition- 
al measures that have contributed to a 91%-success rate in 
treatment of popliteal arterial injuries during the last five years. 
Five of five penetrating injuries and five of six blunt injuries were 
treated successfully in this time period. A limb salvage rate of 
only 46% was attained in the previous five-year period. There 
were no operative deaths. No complications attributable to 
systemic anticoagulation or extra-anatomic bypass graft 
occurred, These adjuncts are recommended to all who manage 
vascular injuries. 

(Arch Surg 113:1317-1321, 1978) 


pliteal arterial injuries account for a disproportion- 

ately high percentage of lower extremity amputations 
after arterial trauma despite improved diagnostic and 
operative modalities. Early recognition, precise anastomot- 
ic technique, operative arteriography, fasciotomy, and 
repair of concomitant venous injury are well recognized 
measures that have contributed to improved results in the 
management of popliteal arterial trauma.'? Two less wide- 
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ly recognized adjuncts, systemic anticoagulation and 
extra-anatomic arterial bypass of the damaged popliteal 
area, have been used with encouragingly favorable results 
for treatment of popliteal arterial injuries at the Universi- 
ty of Kentucky Medical Center, Lexington. A ten-year 
experience with popliteal arterial injuries was reviewed to 
evaluate results of using such measures. 


CLINICAL MATERIAL 


Twenty-seven patients with popliteal arterial trauma were 
treated at the University of Kentucky Medical Center from 1967 
through 1977. There were 24 males and three females ranging in 
age from 16 to 77 years, with an average age of 31 years (Table 1). 
Fourteen patients sustained blunt trauma and 13 incurred pene- 
trating injuries. Motor vehicle accidents were responsible for ten 
of the blunt injuries, including five posterior knee dislocations. 
Single missiles accounted for 11 penetrating injuries and there 
were two shotgun wounds. Eighteen patients had substantial 
associated injuries whereas nine patients, all victims of single 
missile gunshots, manifested only signs of arterial injury. Asso- 
ciated injuries encountered in the extremity with popliteal arterial 
injury included bone and joint injury in 16 patients, nerve injury 
in five, and extensive soft-tissue injury exclusive of the popliteal 
area in eight. Seven patients had substantial associated injuries 
other than those of the involved extremity. In two patients, there 
were contralateral extremity injuries and three had upper and 
lower extremity injuries with facial fractures. Closed head injury 
occurred in one patient and one had multiple system injuries. 

Both popliteal artery and vein were damaged in 16 patients. 
Isolated arterial injury was noted in 11. Transection of the artery 
was found in 16 patients, contusion with thrombosis in four, 
arteriovenous fistula in four, tangential laceration in two, and 
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pseudoaneurysm formation in one. Three patients were treated 
five weeks, six weeks, and seven months after injury. Excellent 
results were obtained in these three patients. Because late treat- 
ment was used, they were excluded from evaluation. Analysis of 
the clinical course of the remaining 24 patients was performed and 
form the basis of this report. 

Ischemia time, the interval from injury to reestablishment of 
arterial flow, averaged 10.3 hours, with a range of 3.5 to 29 hours. 
The prolonged interval in some situations reflected referral 
patterns from distant rural areas. Four patients with penetrating 
injuries and seven with blunt trauma underwent preoperative 
arteriography. Preoperative arteriography was not used in the 
remaining 13 individuals. 


TREATMENT 


Fifteen of the 24 patients were given 100 units/kg body weight 
of heparin sodium intravenously when vascular control had been 
obtained. In addition, heparin was given preoperatively to two 
patients in whom delay of operation was unavoidable. All patients 
during the last five years of this study received systemic anticoag- 
ulation with heparin. Six patients, three of whom underwent both 
artery and vein reconstruction, received continuous intravenous 
heparin therapy postoperatively for 24 to 96 hours. 

Autogenous saphenous vein grafts were used in 17 patients for 
popliteal arterial repair. During the last five years of this study 
period, extra-anatomic reconstruction was performed in five of 
these by placing the saphenous vein graft subcutaneously from the 
distal superficial femoral artery to the proximal tibioperoneal 
trunk (Figure). Four patients had sustained knee dislocations and 
one received a gunshot wound. A 10-cm incision was made in the 
medial aspect of the thigh approximately four finger breadths 
above the adductor tubercle. The sartorius muscle was retracted 
posteriorly and the fascia overlying Hunter’s canal was incised to 
expose the distal superficial femoral vessels. Exposure of the 
proximal posterior tibial artery or the tibioperoneal trunk was 
obtained through a medial calf incision three finger breadths 
below the knee joint, retracting the medial head of the gastrocne- 
mius posteriorly and incising the medial tibial attachments of the 
soleus muscle. A balloon-tipped catheter was passed distally to 
extract propagated thrombus. The contralateral saphenous vein 
was harvested and placed in a subcutaneous tunnel between the 
two incisions. End-to-side anastomoses were fashioned to the 
tibioperoneal and distal superficial femoral arteries. Dissection in 
the popliteal fossa was avoided. 

Interposition of short segments of autogenous vein between 
debrided ends of the popliteal artery was used in 12 patients. 
Primary end-to-end arterial reconstruction was performed in four 
patients, lateral arteriorrhaphy in two, and thrombectomy in one 
(Table 2). Of 14 patients with combined arterial and venous 
injuries, ten underwent repair of both vessels. Arterial reconstruc- 
tion only with ligation of the vein was performed in four individ- 
uals. No arterial injuries were treated by ligation. 

Eighteen patients underwent fasciotomies. Four compartment 
decompression was obtained in nine individuals through medial 
and lateral incisions. In five patients, fibulectomy-fasciotomy as 
previously described was used.’ Anterior compartment decompres- 
sion only was used in two patients and in two others, the 
fasciotomy technique could not be determined. Frequency of 
fasciotomy during the last five years of the study was similar to 
that during the first five years. Skeletal stabilization of extremi- 
ties with fractures or dislocations was achieved by internal 
fixation in eight patients and by external fixation in six. Periop- 
erative broad-spectrum antibiotics were administered to all 
patients. All injured extremities were elevated to at least 30° in 
the postoperative period. 
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Technique for extra-anatomic autogenous saphenous vein 
bypass. Through medial incisions remote from damaged popliteal 
fossa, vessel exposure, repair, and restoration of blood flow are 
facilitated. 


Table 2.—Results of Operative Procedure 


Satis- Unsatis- 


Procedure factory Total 


Interposition vein graft 6 6 12 


Extra-anatomic vein graft 
End-to-end primary repair 
Lateral arteriorrhaphy 
Thrombectomy 
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RESULTS 


Satisfactory result was defined as normal ambulation on 
a viable leg. Sixteen of 24 patients had satisfactory results. 
The remaining eight patients required amputation from 
five days to three months after operation. Limb salvage 
was obtained in 62% (8/13 patients) sustaining blunt 
trauma and in 73% (8/11 patients) with penetrating inju- 
ries. During the last five years of the study, satisfactory 
results have been obtained in 91% of patients (5/6 with 
blunt trauma and 5/5 with penetrating trauma) (Table 3). 
There were no operative deaths. 

Thirteen of 17 patients (75%) systemically anticoagu- 
lated with heparin had satisfactory results. Only three of 
seven patients (43%) not anticoagulated had satisfactory 
results. Success was achieved _n eight of ten individuals 
undergoing repair of both artery and vein. Three of the 
four patients having ligation of the popliteal vein with 
arterial reconstruction requirec amputation. Eleven of the 
18 patients undergoing fascotomies had satisfactory 
results. Five of the six not requiring fasciotomy had 
satisfactory results. No fasciocomy-related complications 
occurred. 

Ischemia time averaged 9.3 hours in those patients 
whose limbs were saved and 15.7 hours in those requiring 
amputation. Of the eight patients with associated severe 
soft tissue injury, five requirec amputation. 

The relation of results to the type of vascular repair is 
given in Table 2. Extra-anatomie routing of the autoge- 
nous saphenous vein graft was successful in all five 
patients in whom it was used No expanding hematoma, 
pseudoaneurysm, or excess heeding into the popliteal 
fossa occurred in any of these »atients. Interposition vein 
grafts placed through the popli-eal fossa were successful in 
50% of patients, whereas primery end-to-end anastomoses 
were suceessful in three of fou” patients. Lateral arterior- 
rhaphy was successful in botk patients in whom it was 
used. Thrombectomy was unsuecessful in the only patient 
in whom it was used. In the »resence of bone and joint 
injuries, successful results did rot seem to be related to the 
type of limb immobilization. Overative arteriography was 
used in six patients, all wita satisfactory results. No 
patient with an unsatisfactory result had an operative 
arteriogram. 

COMMENT 


Management of popliteal arterial injuries remains a 
complex and challenging probem. Such injuries account 
for less than 10% of vascular injuries but account for more 
than 65% of amputations resulting from vascular trauma. 
With the exception of high velocity missile wounds, pene- 
trating injuries have a better prognosis than blunt injuries. 
Karly recognition and prompt treatment decrease ischemia 
time and increase probability cf successful arterial repair. 
Attention to proved tenets of cperative techniques, repair 
of concomitant venous injuries, adequate debridement of 
devitalized tissue, operative arteriography, and early 
fasciotomy when indicated are nodalities that have proved 
value in successful management of popliteal arterial inju- 
ries. Immobilization of associated fractures by internal 
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Table 3.—Satisfactory Popliteal Arterial Repair 














Blunt, % 
43 (3/7) 
83 (5/6) 


Penetrating, 96 
50 (3/6) 
100 (5/5) 


Total, % 
46 (6/13) 
91 (10/11) 






1967-1972 
1972-1977* 









*Routine use of systemic anticoagulation and selected extra-anatomic 
bypass. 


or external fixation remains a matter of choice.^** There 
has been a modicum of debate concerning stabilization of 
bones and joints, but no difference between patients 
treated by external stabilization and those treated by 
internal stabilization could be identified in this study. 

Improvement of results of treatment of popliteal arterial 
injuries by repair of concomitant venous injuries has been 
well documented.'** Importance of popliteal vein recon- 
struction was confirmed by this study. Eight of ten 
patients undergoing repair of both artery and vein had 
satisfactory results. Only one of four patients having 
arterial repair with ligation of the vein had a satisfactory 
outcome. 

Two other adjuncts, systemic heparin anticoagulation 
and extra-anatomic autogenous saphenous vein bypass 
reconstruction, used in this series of patients seem to have 
contributed to improved results. Perhaps the most impor- 
tant and also the most controversial adjunct used and one 
that seems to have had a positive impact on success, has 
been use of systemic anticoagulation prior to or during the 
operative procedure. Seventy-five percent of patients anti- 
coagulated with heparin had successful results. All patients 
treated during the past five years have received systemic 
anticoagulants and 91% have had satisfactory results. 
Although systemic anticoagulation is standard practice 
during elective vascular reconstruction, advocation of its 
use in management of vascular trauma has been uncom- 
mon. This modality is virtually ignored in the literature. 
Rich’ briefly alluded to use of heparin. Chandler and 
Knapp" reported use of regional administration of heparin 
sodium in combat casualties. Kelly and Eiseman'*'* gave 
heparin intravenously, 100 units/kg body weight in the 
absence of specific contraindications. They also gave rectal 
aspirin to some patients undergoing repair of small arte- 
ries. 
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Interruption of popliteal arterial blood flow is likely to be : 
followed by amputation if flow is not restored. Propaga- 3 
tion of thrombus in the distal arterial system prior to " 


popliteal arterial repair may preclude a satisfactory | 
outcome after a technically successful operation. Judicious 
use of operative arteriography and a balloon-tipped embo- | 
lectomy catheter should permit detection and removal of 
any thrombus propagated in large distal arteries, but 3 
small-vessel thromboses may limit nutrient blood flow and 
jeopardize a successful result. Thrombosis of such small 
vessels may account for some cases of tissue ischemia 
requiring amputation despite patent arterial reconstruc- | 
tions. Reluctance to use systemic anticoagulation seems to [ 
be based primarily on possible adverse effects to associated 

injuries. This was not confirmed in this study. Since most | 
civilian popliteal arterial injuries are not accompanied by 
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life-threatening injuries, such reluctance seems to be more 
theoretical than real. In this series, one patient with a 
closed head injury underwent cerebral arteriography and 
one patient underwent celiotomy prior to vascular repair at 
which time systemic anticoagulation was instituted. No 
complications were attributable to systemic anticoagula- 
tion. 

Successful experience with extra-anatomic bypass of an 
extensively injured popliteal fossa has been reported only 
by Evans and Bernhard." In principle, this technique 
resembles that described by Edwards for management of 
popliteal arterial aneurysms. Such a technique was 
successful in all five patients in this study in whom it was 
used, and all have had excellent results (Table 2). By 
avoiding the injured popliteal area, operative exposure of 
proximal and distal vessels through normal tissue planes 
decreases ischemia time, simplifies reconstruction, and 
avoids further popliteal fossa trauma. Limiting dissection 
in this area may preserve vital geniculate collateral vessels. 
Soft-tissue coverage of the graft is assured and the area of 
maximal trauma most likely to be involved by infection is 
not disturbed. No complications resulted from leaving the 
damaged segment of the popliteal artery in place. It has 
not been necessary to explore the popliteal space after 
restoration of blood flow because of expanding hematoma. 
Although extra-anatomic bypass precludes popliteal 
venous reconstruction, this has not been a drawback of this 
procedure. If preoperative assessment suggests popliteal 
vein injury requiring repair, extra-anatomic bypass recon- 
struction may be contraindicated. This is particularly true 
for acute popliteal arteriovenous fistulae. 

Improved results during the past five years of this study 
when compared with the first five years may be attributed 
to use of systemic anticoagulation with heparin and extra- 
anatomic autogenous saphenous vein bypass reconstruc- 
tion in selected patients (Table 3). Such results recommend 
that these two adjuncts be added to the armamentarium of 
all who manage vascular trauma. 


This research was supported by the University of Kentucky Vascular 
Surgery Research and Education Fund. 
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Discussion 


WILLIAM E. Evans, MD, Columbus, Ohio: In 1971, at the trauma 
meeting, Chicago, we presented a series of four patients with 
popliteal injuries secondary to fracture treated in a manner very 
similar to the means presented. These were distal bypass grafts to 
the tibial vessels well beyond the area of injury and heparinization 
was used. I would like to discuss two of those cases. 

This patient sustained a rather substantial fracture. An arterio- 
gram demonstrated no collateral filling. I think this is why these 
injuries are so devastating. There is no way to compensate during 
that period of time while the artery is divided. 

A distal bypass graft was carried out. We believed that the 
farther we could get away from the area of injury, the better, and 
we still continue to believe this. The anastomosis was well above 
the popliteal space. The popliteal space was not explored. The only 
thing that was done was the repair of the bone. Our experience 
prior to this suggested that these vessels were so badly frag- 
mented, including the vein, that there was really no use spending a 
lot of time in this space. 

A second case that occurred in the same year, 1969, had a rather 
substantial fracture and a lot of vascular damage. A graft was put 
in very high up into the superficial femoral artery. Both of these 
patients have done well. We have a nine-year follow-up. 

We believe, as the authors do, that an extra-anatomic approach 
to these problems may be beneficial, with good results. 

MALCOLM O. PERRY, MD, New York: The central theme, is the 
use of systemic heparinization and remote bypass in five cases. 
Many of us have used local, regional, and systemic heparinization 
in the management of popliteal injuries. There is no doubt that the 
propagation of clot in the distal vessel is responsible for some of 
the alarmingly high amputation rates. In addition, in this report, 
the delay from wounding to definitive preventive care was 
prolonged. This may have an adverse influence on the outcome. 

I would agree to using systemic heparinization in the absence of 
associated serious injuries. I think the authors have proved that 
this is a useful and safe adjunct. Some arterial injuries heal 
spontaneously—witness all the iatrogenie medical instruments 
that we insert. However, the spontaneous cure of false aneurysms 
and arteriovenous fistulae is small, about 6% and 3%. If these 
lesions do occur, the management of a well-developed false 
aneurysm of arteriovenous fistulae is quite formidable and much 
more difficult than the initial repair of a simple arterial injury. 

I am concerned about the identification of the type of injury. In 
this discussion, all of the patients' injuries are listed, and I have 
three questions for the authors. One, how did you identify the 
types of injuries in those patients that were not explored? Was 
this by arteriogram, and is that the method of selection for the 
ones for remote bypass? I submit that some of these remote 
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bypasses could clot because of the propagation of clot in the 
bypassed vessel. It didn’t occur in this series, but they are small 
numbers. 

Second, there is a relative scarceness of associated injuries in 
your series as compared with ours, and I wonder if the explanation 
is at hand? 

Third, you have three or four patients with venous ligation who 
ended up with gangrene. Was this the result of failure of a 
concomitant arterial repair, or was this from venous gangrene, 
and if so, would it have been better to approach and repair 
initially? 

JAMES MEADE, MD, Syracuse, NY: Dr Norman Rich, in a 
previous session here, has already commented on the importance 
of venous repair associated with popliteal arterial injuries. There 
apparen:ly has been also a substantial incidence of venous injuries 
in this series. These may net always be readily apparent on clinical 
examination. [n 62 patients from the Vietnam conflict seen at an 
intermediate treatment facility in Japan, I did three amputations 
with patent arterial repairs in patients who had ligated veins. 

I have just recently consulted on a patient with a blunt injury, 
and a supercondylar fracture resulting in obvious popliteal occlu- 
sion. An attempt to do an extra-anatomic bypass showed notice- 
able engorgement of the tibial veins. Direct exploration revealed 
complete disruption of the popliteal vein in the site of the 
fracture. 

Venous repair is so important, that it must be absolutely 
diagnosed preoperatively before an extra-anatomic reconstruction 
is attempted, either by venography or else direct exploration. 

Dr DAUGHERTY: We appreciate the follow-up of those patients 
treated by Drs Evans and Bernhard, who first reported the 
application of extra-anatemic bypass in the treatment of injured 
lower extremity vessels. Their experience confirms the durability 
of this technique. 
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We are all indebted to Dr Perry for his contributions to the field 
of vascular trauma. The nature of arterial injury in those patients 
treated by extra-anatomic bypass was identified primarily by the 
angiographic appearance. 

We too have considered the possibility of thrombus propagation 
from the isolated segment of popliteal artery, although we have 
not seen this problem. One could eliminate that possibility by 
ligation above and below the isolated segment, as in the exclusion 
treatment of popliteal aneurysms. We have not done this, prefer- 
ring to maintain perfusion of some collateral vessels. I have no 
explanation for the relative infrequency of major associated 
injuries compared to the Dallas series. There is a low incidence of 
life-threatening injuries in all series of civilian popliteal artery 
trauma. 

In examining the failures in the three patients who had 
popliteal vein ligation with arterial repair, one has to accept the 
hazards of retrospective analysis. It seems that two of those three 
patients had an initially successful arterial reconstruction that 
then failed. Failure may have been due to venous ligation. 

Dr Meade, we have not used preoperative or intraoperative 
venography. Identification of patients with venous injury is 
sometimes difficult, though clinical findings are often quite 
suggestive, even more so, if there is a long delay between injury 
and time of evaluation. Intraoperative venography would be 
definitive and may prove useful in cases where venous patency is 
questionable. 

We would like to emphasize that systemic anticoagulation can 
be used safely in most patients with popliteal arterial trauma. 
There are several situations in which extra-anatomic bypass of the 
injured popliteal artery should be considered: blunt trauma to the 
popliteal space; massive bony or popliteal soft tissue trauma; and a 
contaminated popliteal fossa in which standard techniques of 
repair would be extremely hazardous. 
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(CARBENICILLIN DISODIUM) 


1-gm, 2-gm, 5-gm, and 10-gm vials and 30-m Bulk Pharmacy Package 


for treatment of 
infections due to anaerobes’ 
and gram-negative aerobes 





with one antibiotic 





*susceptible strains of indicated organisms 


Indicatiors: Primarily for treatment of infections due to susceptible Strains of 

Pseudomoras aeruginosa, Proteus species (particularly indole-positive strains), 

anc certaie Escherichia coli. Clinical effectiveness has been demonstrated in the 

following mfections when due to these organisms: Severe systemic infections 
and septicemia, including meningitis due te Hemophilus influenzae and Strepto- 
coccus preumoniae; genitourinary tract infections including those due to 

Neisseria gonorrhoeae, Enterobacter, and S. faecalis (enterococcus); acute and 

chronic respiratory infections (though clinical improvement has been shown, 

bacteriologic cures cannot be expected in patients with chronic respiratory dis- 
ease and cystic fibrosis); soft-tissue infections. Also indicated in the following 
infections due to susceptible anaerobic bacteria. Septicemia; lower respiratory 
tract infecions such as empyema, anaerobic pneumonitis and lung abscess; 
intra-abdominal infections such as peritonitis and intra-abdominal abscess 

(typically sesulting from anaerobic organisms resident in the normal gastro- 

intestinal act); infections of the female pelvis and genital tract such as endo- 

metritis, pelvic inflammatory disease, pelvic abscess and salpingitis; skin and 
soft-tissue infections. 

Although imdicated primarily in gram-negative infections, activity against gram- 

positive oganisms should be kept in mind when both gram-positive and gram- 

negative cganisms are isolated (see Actions). 

In infectiens due to certain susceptible strains of Ps aeruginosa, clinical 

efficacy may be enhanced by combined therapy with gentamicin sulfate in full 

therapeuti dosages (see gentamicin sulfate package insert). 

NOTE: Dumng therapy sensitivity testing should be repeated frequently to detect 

the possite emergence of resistant organisms 

Actions: i found to be susceptib e /n vitro include: GRAM-NEGATIVE 

ORGANISMS — Ps. aeruginosa, Proteus mirabilis, Pr. morgani, Pr. rettgeri, 

Pr. vulgare. E. coli, Enterobacter spp, Salmonella spp, H. influenzae, Neisseria 

spp, Bacteroides sop, and Fusobacterium Spp. 

GRAM-PO ITIVE ORGANISMS — Staphyloceccus aureus (non-penicillinase pro- 

ducing), Staph. albus, S. pneumoniae, beta hemolytic streptococci, S. faecalis, 

Clastridiur- spp, Peptococcus spp, and vicente Spp. 

In vitro synergism between Geopen (carbenicillin disodium) and 
entamicir sulfate has been demonstrated for certain strains of 
S. aerugimosa. 

Some newly emerging pathogenic strains of Here/lea, Mima, 

Citrobacte and Serratia have also shown /n vitro susceptibility. 

Not stabl in the presence of penicillimase. Most Klebsiella 

species ae resistant. Some strains cf Pseudomonas have 

developed wesistance fairly rapidly. 

Contrainc cations: Known penicillin allergy. 

Warnings: Serious and occasional fatal hypersensitivity 

(anaphyla@tic) reactions have been reported in patients on 

penicillin *herapy. These reactions are more apt to occur in in- 

dividuals "ith a history of sensitivity to multiple allergens. 

Observe patients with renal impairment for bleeding manifesta- 

tions and adhere strictly to dosage recommendations; if bleeding 

manifesta’ ons appear, discontinue antibiotic and institute ap- 
propriate "herapy. 

Individuals with history of penicillin hyp2rsensitivity reactions 

have expesienced severe hypersensitivity reactions when treated 

with a cernalosporin. Before therapy with a penicillin, careful in- 





quiry should be made concerning previous hypersensitivity reactions to 
penicillins, cephalosporins, and other allergens. If an allergic reaction occurs, 
appropriate therapy should be instituted and discontinuance of carbenicillin 
therapy considered, unless the infection Is life threatening and only amenable 
to carbenicillin therapy. The usual agents (antihistamines, pressor amines, and 
corticosteroids) should be readily available. 

SERIOUS ANAPHYLACTOID REACTIONS REQUIRE IMMEDIATE EMER- 
GENCY TREATMENT WITH EPINEPHRINE. OXYGEN AND INTRAVENOUS 
CORTICOSTEROIDS SHOULD ALSO BE ADMINISTERED AS INDICATED. 
Usage in Pregnancy: Safety for use in pregnancy has not been established. 
Precautions: As with any other potent agent, it is advisable to check periodically 
for organ-system dysfunction, including renal, hepatic, and hematopoietic 
systems, during prolonged therapy. Emergence of resistant organisms, such as 
Klebsiella spp and Serratia spp,which may cause superinfection, should be kept in 
mind. Each gram contains 4.7 mEq sodium; in patients where sodium restriction 
is necessary, such as cardiac patients, periodic electrolyte determinations and 
monitoring of cardiac status should be made. In a few patients receiving high 
doses, hypokalemia has been reported; periodic serum potassium determinations 
should be made and corrective measures should be implemented when necessary. 
As with any penicillin preparation, an allergic response, including anaphylaxis, 
may occur, particularly in a hypersensitive individual. Cases of gonorrhea with a 
suspected primary lesion of syphilis should have darkfield examinations before 
treatment. In all other cases where concomitant syphilis is suspected, monthly 
serological tests should be made for a minimum of 4 months. 

Intramuscular injections should be made well within the body of a relatively 
large muscle (not into the lower and mid-third of the upper ami), and aspiration 
is necessary to help avoid inadvertent injection into à blood vessel. Intravenous 
infusion should be given as slowly as possible. Reconstituted solution should 
be discarded after 24 hours if stored at room temperature, after 72 hours if 
refrigerated. Reconstituted Bulk Pharmacy Package solution should not be 
used for direct infusion. The maximum recommended dose is 40 gm per day; 
intramuscular injections should not exceed 2 gm per injection. 
Adverse Reactions: Hypersensitivity Reactions—Skin rashes, 
pruritus, urticaria, drug fever, and anaphylactic reactions. Gastro- 
intestinal Disturbances— Nausea. Hemic and Lymphatic Systems— 
Anemia, thrombocytopenia, leukopenia, neutropenia, and 
eosinophilia. Blood, Hepatic, and Renal Studies— SGOT and SGPT 
elevations have been observed, particularly in children. To date, no 
clinical manifestations of hepatic or renal disorders have been 
demonstrated. CMS— Convulsions or neuromuscular irritability 
could occur with excessively high serum levels. Other—Pain at 
the site of injection, rarely accompanied by induration; in uremic 
patients receiving high doses (24 gm/day), hemorrhagic 
manifestations associated with abnormalities of coagulation 
tests, such as clotting and prothrombin time. Vein Irritation and 
Phlebitis— Particularly when undiluted solution is injected directly 
into the vein. 

How Supplied: Available in 1-gm, 2-gm. and 5-gm vials for IM/IV 
use; 2-gm, 5-gm, and 10-gm Piggyback Units for IV use; and 
30-gm Bulk Pharmacy Package. 


For Full Prescribing Information, please see package insert. 


ROOGRIG Gu» A division of Pfizer Pharmaceuticals, New York, New York 10017 e 











1323 


jha 


Selected Therapy for 


Ascending Aortic Aneurysms 


Charles D. Campbell, MD; Robert L. Hardesty, MD; Ralph D. Siewers, MD; 


David B. Lerberg, MD; Robert L. Peel, MD; Henry T. Bahnson, MD 


è Since 1971, ten patients, 26 to 62 years of age, have 
undergone repair of ascending aortic aneurysms with concomi- 
tant aortic insufficiency. Three patients had Marfan's syndrome, 
five patients had cystic medial necrosis, one had luetic aortitis, 
and one had atherosclerotic involvement of the aorta. There was 
one operative death. Follow-up exceeds seven years. 

Because of the tendency for progressive annular and sinus 
dilation in Marfan's syndrome, composite graft and valve 
conduits with reimplantation of the coronary arteries is the 
procedure of choice. In selected patients with annuloaortic 
ectasia, good valve tissue and no sinus dilation, bicuspidization 
of the valve, and replacement of the ascending aorta is indicated. 
The operation is generally less formidable than composite graft 
replacement, maintains normal coronary anatomy, and alleviates 
the long-term risks of anticoagulation. 

(Arch Surg 113:1324-1330, 1978) 


There is no disease more conducive to clinical humility than 
aneurysm of the aorta. 
SIR WILLIAM OSLER 


: ecd in 1902, attempted unsuccessfully to ligate the 
neck of a saccular aneurysm of the ascending aorta. 
The first successful excision of a saccular aneurysm of the 
ascending aorta was reported in 1953.? Cooley and DeBa- 
key? in 1956, reported resection of the entire ascending 
aorta. In 1960, Bahnson and Spencer‘ reported three 
successful cases of excision of the ascending aorta and 
graft replacement. These lesions were frequently asso- 
ciated with aortic insufficiency and it was noted that graft 
replacement above a mildly incompetent valve decreased 
the insufficiency. Severe aortic incompetence necessitated 
valvular bicuspidization as described by Muller and asso- 
ciates* or replacement as originally performed by Starr and 
colleagues. In the 1960s, Wheat and associates’ and 
Bentall and DeBono* excised the entire ascending aorta to 
the valve annulus. Reconstruction was performed with a 
composite Dacron graft and valve. Coronary continuity 
was reestablished with direct implantation. 

In this report, selected therapy and follow-up of ascend- 
ing aortic aneurysm with aortic insufficiency is discussed. 
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Composite graft and valve replacement with coronary 
reimplantation, graft and bicuspidization of the aortic 
valve, or simple graft replacement was performed in ten 
patients depending on the pathologic process and arterio- 
graphic findings. 


MATERIALS AND METHODS 


Since 1971, ten patients with ascending aortic aneurysm and 
associated severe aortic insufficiency were operated on at the 
University Health Center Hospitals, Pittsburgh. Ages of the 
patients ranged from 26 to 62 years. The most common symptom 
was congestive heart failure frequently associated with chest pain 
and increasing fatigability (Table 1). Cardiac catheterization 
demonstrated an aneurysm of the ascending aorta occasionally 
associated with dilation of the sinuses of Valsalva (Fig 1). All 
patients except one had 4+ aortic valvular insufficiency, one 
having 2+ incompetence. The cardiac index ranged from 1.5 to 3.1 
liters/sq m. Three patients had the stigmata of Marfan’s 
syndrome, and five patients had cystic medial necrosis without the 
physical features of arachnodactyly. One patient had luetic aorti- 
tis, another had an atherosclerotic aneurysm. One patient with 
cystic medial necrosis and a large aneurysm had aortic and mitral 
insufficiency. 

The heart was exposed through a median sternotomy incision, 
and simultaneously the femoral artery was exposed for arterial 
cannulation. Cava cannulae were placed through the atrial append- 
age. High-flow cardiopulmonary bypass was used, and all patients 
were cooled to 32 °C. An apical left ventricular vent was placed. 
Constant pressure (100 mm Hg) coronary perfusion was used to 
protect the beating, vented heart. The operative technique varied 
according to the pathologic process and angiogram. In one case, 
with mild aortic insufficiency and aneurysm of the ascending 
aorta, simple graft replacement and resuspension of the aortic 
valve was performed. In six patients with aneurysm of the 
ascending aorta and 4+ aortic insufficiency, resection of the 
aneurysm and bicuspidization of the aortic valve was performed. 
In three patients with large ascending aneurysms and dilation of 
the sinuses of Valsalva associated with severe aortic insufficiency, 
a composite woven Dacron valve conduit was placed to the aortic 
annulus and the coronary arteries reimplanted. 

In performing aortic bicuspidization, the noncoronary leaflet is 
excluded (Fig 2). Neither the leaflet nor aortic wall are excised to 
aid hemostasis. The proximal anastomosis is performed with a 
running horizontal mattress of No. 4-0 synthetic suture, and the 
distal anastomosis is completed in similar fashion (Fig 3). In 
performing composite graft replacements, No. 2-0 pledgeted 
synthetic sutures are placed in mattress fashion about the annulus 
and passed through the graft (Fig 4). The composite conduit is 
lowered to the annulus and secured. The distal anastomosis is 
performed with No. 4-0 synthetic suture buttressed with Teflon 
felt. The coronary arteries were reimplanted directly in two cases, 
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and the third patient underwent interposition vein grafts (Fig 5). 
In two instances, the conduits were 34-mm woven Dacron tubes 
with a 2l-mm Bjork-Shiley valve. In one instance, a 25-mm 
Hancock valved conduit was used. We have elected to excise the 
aneurysm and not use it to wrap the prosthetic graft. Although 
this may aid in hemostasis, numerous reports of coronary and 
graft obstruction have been reported from hematoma forma- 
tion. . 

Cardiopulmonary bypass time averaged approximately two to 
215 hours-with bicuspidization, and in the patients with composite 
graft replacement, bypass time ranged from three to four hours. 
The hearts were maintained beating throughout the procedure, 
and at the completion of bypass, even with lengthy coronary 
perfusion, the hearts performed well. 


RESULTS 


Ten patients, aged 26 to 62 years, underwent repair of 
ascending aortic aneurysms with concomitant severe aortic 
insufficiency. There was one operative death (10% mortal- 
ity) and one late death. Follow-up exceeded seven years. 
Most patients were considered in the New York Heart 
Association (NYHA) class III and IV. Three patients had 
Marfan's syndrome, five patients had cystic medial necro- 
sis without other stigmata of Marfan's syndrome, one 
patient had luetic aortitis, and one patient had an athero- 
sclerotie aneurysm (Table 2). Two patients with Marfan's 
syndrome and one with cystic medial necrosis and sinus of 
Valsalva aneurysm underwent composite valve and graft 
replacement of the ascending aorta with reimplantation of 
the coronary arteries. One patient with cystic medial 
necrosis and 2+ aortic insufficiency underwent replace- 
ment of the ascending aorta and resuspension of the valve. 
The remainder of the patients (6) underwent resection of 
the aneurysm of the aorta and bicuspidization of the aortic 
valve. 

There was one postoperative death occurring in a patient 
after resection of his ascending aorta and bicuspidization 
of the valve. The patient died on the fourth postoperative 
day. Three patients required reoperation for mediastinal 
bleeding. No patients with the exception of the single 
mortality required inotropic support postoperatively. The 
majority of patients had a smooth postoperative course and 










. Table 1.—Cardiovascular Signs and Symptoms 


Case/ Cardiac 
Age, yr / Catheterization 
Sex Symptoms Data* 


AAA + 4 AI 
AAA + 4 AI 
AAA + 4AI 
AAA + 4 AI 


1/59/M Congestive heart failure, angina 
2/517M  Palpitations amd aneurysm 
3/62/M  Congestive heart failure 


4/31/F  Marfan's syndrome congestive 
heart failure 


5/54/F Congestive heart failure AAA + 4 AI 
6/32/M Angina AAA + 2 AI 
7/5&/M Congestive heart failure, angina AAA + 4 AI 
8/56/F .Marfan's syndrome, congestive AAA + 4 Al 
heart failure 
9/47/M Congestive heart failure, angina AAA + 4 Al 
10/26/M Marfan'’s syndrome, congestive AAA + 4 AI 
heart failure 












*AAA indicates ascending aortic aneurysm; Al, aortic insufficiency. 
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were discharged on the 14th to 24th hospital day. 


There have been nine long-term survivors (Table 2). The 
patient with an atherosclerotic aneurysm and insufficiency 
is doing well with occasional supraventricular tachycardia 
five years postoperatively. The patient with luetic aortitis 
and aneurysm formation is doing well five years postoper- 
atively, neither patient having any insufficiency. The 
patient with cystic medial necrosis and 2+ aortic insuffi- 
ciency treated with simple replacement of the ascending 
aorta and resuspension of the aortic valve is doing well six 
years postoperatively. There were three patients with 


Marfan’s syndrome: two had large aneurysms with dilation 


of the sinuses of Valsalva. These two patients underwent 
valve replacement and reimplantation of the coronary 
arteries. Both patients are doing well after more than one 
year. The patient with Marfan’s syndrome without sinus 
dilation underwent replacement of the ascending aorta and 
bicuspidization of the valve. Four years postoperatively 
mild aortic insufficiency developed. One patient with cystic 
medial necrosis and sinus of Valsalva aneurysm underwent 
composite graft and valve replacement with saphenous 
vein interposition grafts. This patient did well but eight 
months postoperatively had an acute myocardial infarct 
and died. At postmortem examination, pseudointimal over- 
growth at the Dacron vein anastomosis was noted. The 
three remaining patients with cystic medial necrosis 
underwent replacement of the ascending aorta and bicus- 
pidization of the aortic valve. Two patients are doing well 
five years postoperatively with no aortic insufficiency. One 
patient who retrospectively had sinus dilation underwent 
bicuspidization of the aortic valve, replacement of the 
ascending aorta, and polar plication of the mitral valve. Six 
years later, progressive aortic insufficiency developed and 
one year ago he underwent uneventful aortic valve replace- 
ment. All survivors have improved noticeably in their 
symptoms, NYHA class I-II, and are doing quite well. 


COMMENT 


Since 1719, when a surgeon lanced an aortic aneurysm, 
this lesion has remained a major surgical problem. Tuffier 
in 1902? and 1911'° reported unsuccessful attempts at 
excision of saccular aneurysms of the ascending aorta. In 
1953, Bahnson? reported the first successful case of exci- 
sion of a saccular aneurysm of the ascending aorta. In 1956, 
Cooley and DeBakey? and in 1960, Bahnson and Spencer* 
reported several cases of excision of the entire ascending 
aorta. 

In 1960, Muller and associates’ described the treatment 
of Marfan’s syndrome by excision of the aneurysm and 
exclusion of the noncoronary valve leaflet, thus making a 
competent bicuspid valve. The authors reported three 
successful cases without a death. Starr and colleagues’ first 
excised the incompetent valve and replaced it with a 
prosthetic ball valve, then replaced the aneurysmal aorta. 

Wheat and associates’ reported the first successful 
replacement of the entire ascending aorta from the aortic 
annulus to the innominate artery with reimplantation of 
the coronary ostia and replacement of the aortic valve. This 
was performed by leaving a flap of aortic tissue about the 
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b. coronary ostia. Groves and colleagues" described the surgi- 
j cal treatment of aortic insufficiency secondary to aneurys- 

a mal change in the ascending aorta. Six patients underwent 

Dp valve replacement and Dacron graft replacement of the 

aneurysm. Three patients died in the early postoperative 

2 period. 

F In 1967, Merendino and colleagues’? reported 20 patients 


E operated on with cystic medial necrosis. In 20 patients, 
E aneurysmectomy was performed, and in 19, correction of 
E. aortic insufficiency was required. In 15 of 19 patients, 
E correction was by bicuspidization of the valve. Six of eight 


patients with Marfan's syndrome died either intraopera- 
tively or early postoperatively. Three of 12 patients with- 
ES out Marfan's syndrome died; the two survivors with 
E Marfan's syndrome died at four and five years postopera- 
A tively. All the survivors from the original operative proce- 
dure without Marfan's syndrome are presently doing well. 
In nine of the 12 surviving patients with bicuspidization, 


B. no aortic insufficieney was detected. Aortic insufficiency 
E has developed in three, but in only one patient is this 
| substantial. 
In 1968, Bentall and DeBono* reported a technique for 
E complete replacement of the ascending aorta. A composite 
ES. valve and Teflon prosthesis was used to replace the entire 


ascending aorta and valve; the coronary ostia were then 
E sutured directly into the Teflon conduit. Wheat and asso- 
E. ciates'? reported 13 patients with aneurysm and valvular 
| insufficiency treated by excision and prosthetic graft and 
E valve replacement. A Starr-Edwards valve with reimplan- 
| tation of the coronary arteries was carried out in every 
“a case. There were two operative deaths and seven late 
EC deaths. At autopsy, the authors noted patency of the 
E coronary ostia without buildup of fibrous tissue. This was 
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Fig 1.—Patient with cardiac catheterization showing localized 
ascending aortic aneurysm, sinus of Valsalva dilation, and aortic 
insufficiency. 


. BICUSPIDIZATION OF AORTIC VALVE 


Fig 2.—Aortic valve bicuspidization in patient with supra- 
coronary aneurysm of aorta and aortic incompetence. 
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Fig 3.—2ompleted aortic valve bicuspidization and Dacron graft 
replacement of ascending aorta. 





| f£» 





in contradiction to reports by Roberts and Morrow'* that 2 
atherosclerotic plaques were frequently found around coro- 
nary ostia after valve replacement. The tubular grafts p 
demonstrated no fibrous tissue ingrowth. a 
Ross and associates? described the treatment of 14 ` 
aneurysms associated with severe aortic insufficiency. 
Resection of the ascending aorta and Dacron graft replace- 
ment was performed in ten instances. In 13 cases, the valve 
was replaced with a Starr-Edwards prosthesis. Four cases 
were accompanied by right coronary reimplantation. The 
operative mortality was 7%. All survivors were doing well 
up to 4% years after surgery. Caves and Paneth reported — — 
treatment of a patient with Marfan’s syndrome and - : 
suggested that the coronary ostium when reimplanted be — - 1 
inside the tubular composite graft for more secure hemo- 
stasis. Crosby and associates" reported five patients 
treated with composite valve and graft replacement and 
reimplantation of the coronary arteries. All patients 


survived. In two instances, hematoma formation between — 
the prosthesis and the wrapped aneurysm caused left = 
ventricular outflow obstruction requiring evacuation. e 
In 1974, Blank and associates! used profound local 
hypothermia in the treatment of ascending aortic aneu- —— 


rysm. Eight patients were operated on; there were no 
operative deaths. The authors suggested the need to 
remove all aortic tissue necessitating that reimplantation — 
of coronary arteries is not warranted except in instances of —— 


Fig 4.—Pathologic lesion and composite valve and Dacron graft conduit used in treatment of Marfan's syndrome. | s 
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REVASCULARIZATION WITH SAPHENOUS VEIN 





DIRECT 
REIMPLANTATION 


REIMPLANTATION WITH 
SAPHENOUS VEIN 


Fig 5.—Completed composite valve and Dacron graft replacement, coronary continuity is reestablished directly or indirectly with 


autogenous vein grafts. 


gross distortion of the annular-coronary ostia spatial rela- 
tionship. Zubiate and Kay'* suggested the use of saphenous 
vein interposition grafts for reestablishing coronary 
artery continuity after composite graft and valve replace- 
ment for aneurysm. 

Liddicoat and associates” discussed the treatment of 100 
aneurysms of the ascending aorta. The overall hospital 
mortality was 9%. Repair was by graft replacement 
combined with aortic valve replacement or bicuspidization 
without coronary artery reimplantation. Three patients in 
the entire series had mild dilation of the aorta proximal to 
the graft. Najafi and associates? reported on the treat- 
ment of aortic insufficiency secondary to aortic aneurysm. 


The right coronary artery was transplanted to the compos- 


ite aortic graft either directly or with a vein graft. Five of 
13 patients required reoperation for evacuation of clots. In 
ten survivors, results are excellent at two years. 

In 1977, Kouchoukos and associates? reported experi- 
ence with 25 ascending aortic aneurysms associated with 
aortic insufficiency treated by composite grafting and 
reimplantation of the coronary arteries. There was one 
hospital death and three late deaths in the 27-month 
follow-up. Mayer and associates? recently described 15 
patients with cystic medial necrosis treated by composite 
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graft and valve replacement of the ascending aorta. 
Mortality was 6.6% with one late death. 

In 1896, Marfan* reported a skeletal anomaly in a 
5-year-old girl characterized by unusually long slender 
extremities. Six years later, Achard” called this deformity 
arachnodactyly. Baer and associates?" first reported the 
association of aortic lesions including aneurysms with 
arachnodactyly. McKusick” in.1955 reviewed extensively 
the Marfan's syndrome. The defect of the aorta manifests 
itself by dissecting or diffusing aneurysm. The early 
changes are indistinguishable from Erdheim’s cystic 
medial necrosis. The late changes characteristically found 
in the ascending aorta consist of disruption of the elastic 
lamellae resulting in disorganized masses of smooth muscle 
fibers. Finally, the formation of greatly dilated vascular 
channels penetrating the media from the adventitial tissue 
is observed. Reynolds and colleagues” demonstrated under 
phsyiologie pulse pressures that only the ascending aorta 
shows appreciable dilation, thus the propensity for aneu- 
rysm formation. 

In 1971, Halpern and associates? noted that dissecting 
aneurysm is the most serious complieation of Marfan's 
syndrome accounting for more than one half of the deaths. 
In 157 patients, 50% were dead by 25 years of age. Murdoch 
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——MM——M——————————————— 
Operation* 


AAG, BAV 


1 Cystic medial necrosis 


Reoperation, 
hemorrhage, low 
output, death 

2 Atherosclerosis 


AAG, BAV 5 yr, A/W, occasional supraventricular 


tachycardia 


3 .uetic 5 yr, A/W 


AAG, BAV 
4 AAarfar's syndrome, cystic medial necrosis AAG, BAV Aeoperhtion: eren 4 yr, 1 AI 
5 <ystic medial necrosis T BAV 5 yr, A/W 
6 Gystic medial necrosis 6 yr, A/W 


7 Gystic medial necrosis ae BAV, PMV eroe naaa aaa 7 yr, progressive Al, uneventful AVR 
8 Marfan's syndrome, cystic medial necrosis CAG, B-SV, DCI 1 yr, A/W 


9 &ystic medial necrosis CAG, B-SV, SVCI 8 mo/death, acute myocardial infarct 


10 Marfan’s syndrome, cystic medial necrosis AAG, HV, DCI 





*AAG irdicates ascending aortic graft (woven Dacron); BAV, bicuspidization aortic valve; PMV, plication mitral valve; CAG, composite aortic graft; 
B-SV, Bjorx-Shiley valve; DCI, direct coromary implantation; SVCI, saphenous vein coronary implantation; and HV, heterograft valve. 


and asseciates? noted the average age of death in Marfan’s 
syndrome was 32 years. 

Hirst and Gore" suggested propranolol to decrease 
cardiac -ontractility in early aortic lesions and suggested 
surgical therapy in patients with congestive heart failure, 
and progressive dilation of the aorta or dissection. 

Nasrallah and associates" and Davis and colleagues” 
reported an operative mortality of 20% to 29% in large 
series of datients with Marfan's syndrome. The late surviv- 
al of the patients in these series was 42.8% and 84%. 

In treating Marfan’s syndrome associated with aortic 
insufficieacy with or without sinus of Valsalva dilations, 
composite graft and valve replacement of the ascending 
aorta shauld be performed. The cardiovascular complica- 
tions are rapid, occur early, and are progressive. Coronary 
continuit” can be reestablished by direct internal or exter- 
nal anastemosis or single or double saphenous vein grafts 
either to he transverse arch or directly to the graft. This 
operation removes all the diseased aorta, decreasing the 
risk of recurrent aneurysm or dissection, and the graft 
annular arastomosis is more secure. The use of propranolol 
to decrease aneurysm formation in the more distal aorta is 
recommerrled. Tne use of a Hancock conduit and hetero- 
graft valv» may cireumvent the need for long-term anti- 
coagulatioa. Despite pseudointimal overgrowth at the 
autogenous vein and Dacron graft anastomosis leading to 
stenosis amd death in one patient, coronary reimplantation 
either dire=t or indirect has functioned well in most cases. 
The prosthetic graft of woven Dacron may be preclotted 
with hepa-inized blood and topieal thrombin to avoid 
bleeding from the interstices. We have excised the aneu- 
rysms tryisg to avoid hematoma fermation between the 
prosthesis and diseased aorta, possibly causing outflow 
tract obstrection or valvular malfunction. 

In patierts with cystic medial necrosis associated with 
aneurysm, .ortic insufficiency, and dilation of the sinuses 


of Valsalva composite grafting should be used. If not 


progressive dilation and reeurrent aortic insufficiency can 
be anticipated. 
Patients with cystic medial necrosis without sinus dila- 
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tion, syphilitic, or atherosclerotic aneurysm with associated 
aortic insufficiency can usually be treated by replacement 
of the ascending aorta and bicuspidization of the aortic 
valve. These pathological processes occur later in life and 
are less fulminant than the medial degneration associated 
with Marfan’s syndrome. In one patient in our series who 
retrospectively had sinus dilation, reoperation and aortic 
valve replacement was required for progressive aortic 
insufficiency. The threat of aneurysm formation in the 
remaining aorta, although widely discussed, is extremely 
rare. The advantages of this operation are ease of perform- 
ance, no requirement for anticoagulation, and preservation 
of normal coronary anatomy. 

Finally, in patients without Marfan’s syndrome and 
aneurysms of the aorta associated with mild aortic insuffi- 
ciency, simple graft replacement frequently results in 
permanent cure. 
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Discussion 


FRANK M. SANDIFORD, MD, Houston: From Jan 1, 1971 to April 
1978, we operated on 305 patients with aneurysms of the ascend- 
ing aorta. Half of the aneurysms were dissecting and in more than 
half of all cases aortic insufficiency was present. Two hundred and 
twenty patients (159 males and 61 females) had cystic medial 
necrosis. Of these, 26 had Marfan’s characteristics and 24 (10%) 
had concomitant coronary artery occlusive disease. Seventy-five 
patients had arteriosclerotic aneurysms (48 males and 27 females). 
In 25% of these, there was associated coronary artery disease. In 
13 patients, syphilitic aortitis was responsible for the aneurysms. 
The overall early mortality was 16.4% and late mortality 5.9%. 

The 305 operations consisted in resection of the aneurysms alone 
in 47 cases. In 169 patients, simultaneous aortic valve replacement 
was performed with an early mortality of 10% in the arterioscle- 
rotic group and 7.7% in the cystic medial necrosis group. 

Associated coronary artery procedures were done, such as 
reimplantation, in 31 patients and aortocoronary bypass in 47 
patients. 

In 1971, aneurysm resection and aortic valvuloplasty (suspen- 
sion or bicuspidization) were done in eight selected patients with 
one death. Of the seven survivors, three necessitated later aortic 
valve replacement, two others had residual moderate aortic insuf- 
ficiency and two were lost to follow-up. Because of unsatisfactory 
long-term results in this group, we have abandoned valvuloplasty 
procedures. 

Furthermore recent improvements in valve prostheses have in 
our opinion largely offset earlier concerns about material durabil- 
ity and risks of anticoagulation. 
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We believe that the treatment of choice for aneurysm of the 
ascending aorta should be as definite as possible, with correction 
of aortic insufficiency by aortic valve replacement, and complete 
myocardial revascularization with aortocoronary bypass when 
concomitant artery disease is present. 

Dr CAMPBELL: The number of cases from Houston are always 
overwhelming. In our group, we did not include any patients with 
aortic dissection. I noticed in Dr Sandiford’s series two thirds of 
the patients had dissection. 

In reference to your poor results with bicuspidization and graft 
replacement of the ascending aorta, I am not sure whether these 
patients had sinus of Valsalva aneurysm. If they did have sinus of 
Valsalva aneurysm, it seems the lesion that is usually cystic medial 
necrosis is more progressive and valve or composite valve and 
graft replacement with reimplantation of the coronary arteries 
should be performed. In regards to the use of prosthetic valve and 
graft replacement of the ascending aorta without coronary reim- 
plantation, five years ago, most surgeons were using mechanical 
valves and placing patients after valve replacement on long-term 
anticoagulation with its inherent risk. Currently, the heterograft 
valve, with apparent durability and no requirement for anticoagu- 
lation is a good alternative for treating the insufficiency asso- 
ciated with ascending aortic aneurysm. We continue to use 
bieuspidization of the aortic valve in selected cases. Bicuspidiza- 
tion is easy to perform and faster than valve replacement. 

Finally, within the last year, our surgical group and many others 
have started to use cold cardioplegic solution in treating this and 
many other lesions with favorable results. 
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Esophagogastrie Variceal Hemorrhage 


Its Treatment by Percutaneous Transhepatic Coronary Vein Occlusion 


Warren C. Widrich, MD; Willard C. Johnson, MD; Alan H. Robbins, MD; Donald C. Nabseth, MD 


è The angiographic technique of percutaneous transhepatic 
coronary vein occlusion was used to treat esophagogastric 
variceal bleecing in 38 patients. There were two categories of 
patients: those actively bleeding who had not been controlled by 
continuous vasopressin infusion and/or Blakemore tube 
tamponade, and those with portal hypertension who were not 
actively bleeding at the time of transhepatic portal venography 
but who were at high risk for recurrent variceal hemorrhage. 
Coronary vein occlusion was achieved in 33 patients by (1) 
metal clip and cotton devices (one); (2) balloon catheter occlu- 
sion (two); (3) heat-treated autegenous clot and powdered 
absorbable gelatin spomge (Gelfoam) (13); and (4) Gelfoam 
strips soaked in sodium tetradecyl sulfate (17). Percutaneous 
coronary vein occlusion was effective in controlling 81% of the 
patients with actively bleeding varices. In patients who were not 
actively bleeding, percutaneous transhepatic coronary vein 
occlusion seemed to afford good protection for recurrent vari- 
ceal hemorrhage. 

(Arch Surg 113:1331-1338, 1978) 


he control of acute esophegogastric variceal hemor- 

rhage in patients with portal hypertension is a diffi- 
cult problem for which there is no definitive solution. 
Current recommendations include blood and coagulation 
factor replacement, Sengstaken-Blakemore tube insertion, 
vasopressin infusion, and emergency portacaval shunt 
surgery.’ 

The high operative mortality (48%) in the best-designed 
series of emergency portacaval shunts, as well as the even 
higher operative mortality for seriously ill patients with 
coagulation deficits, has prompted investigations into 
nonoperative techniques to control acute variceal hemor- 
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rhage."* Nusbaum,* in 1968, suggested the technique for 
eontinuous infusion of vasopressin into the superior 
mesenteric artery. This mode of therapy has been widely 
used and accepted as having a high degree of efficacy 
associated with relatively low morbidity.** In a prospective 
randomized study evaluating peripheral intravenous (IV) 
vs superior mesenteric artery infusion of vasopressin, we 
recently found that the two routes were comparable (6496 
vs 5056) in the complete control of hemorrhage.* A survey of 
the literature suggests that approximately 70% of the 
patients experienced control of the acute bleeding episode 
with vasopressin but that one third of these patients had 
recurrent bleeding after discontinuing vasopressin thera- 
py.’ Since the administration of vasopressin results in 
complete control of variceal hemorrhage in only approxi- 
mately one half of the patients, it became clear that more 
effective means for arresting acute variceal hemorrhage 
are needed. 

The technique of percutaneous transhepatic cannulation 
of the portal vein and occlusion of the coronary veins 
feeding the varices was introduced by Lunderquist and 
Vang' in 1974. At that time, he reported successful 
occlusions of the coronary vein in four patients, two of 
whom had variceal bleeding. This preliminary report 
spurred our investigation of the technique in patients 
whose uncontrollable bleeding persisted despite adminis- 
tration of vasopressin or other types of therapy, and in 
patients who were at a high risk for recurrent hemorrhage. 
The purpose of this report is to present the early results of 
this ongoing series, especially with regard to immediate 
and long-term control of variceal hemorrhage and to 
morbidity related to the technique of the percutaneous 
transhepatic approach. 


PATIENT SELECTION AND METHODS 


From August 1975 to January 1978, patients with bleeding 
gastric or esophageal varices documented by endoscopy whose 
conditions had failed to respond to gastric lavage, antacid therapy, 
IV cimetidine, and blood and coagulation factor replacement were 
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transferred from the medical service to the surgical intensive care 
unit. The varices were diagnosed as the source of bleeding in 60% 
of the cases. In the remaining 40% of the cases, varices were 
present and other potential sources of bleeding, such as gastritis or 
duodenal ulceration, were absent. In all cases, the varices resulted 
from Laénnec's cirrhosis. Each patient was treated with a contin- 
uous infusion of vasopressin, initially maintained at a dosage of 
0.4 units/min until the bleeding was controlled. Bleeding control 
was followed by serial reductions in dosage over the next several 
days.* Patients whose bleeding did not respond to the administra- 
tion of vasopressin were referred to the Radiology Department for 
emergency percutaneous transhepatie coronary vein occlusion 
(PTCVO). The nature, risks, and benefits of the procedure were 
explained to the patient and informed consent was obtained for all 
patients in whom PTCVO was attempted. In four patients, a 
Sengstaken-Blakemore tube was positioned to compress the vari- 
ces and prevent exsanguination. Once the catheter was in place in 
the left gastric vein (LGV), treatment with vasopressin (Pitressin) 
infusion was stopped and the balloons on the Blakemore tubes 
were deflated. 

À second group of patients underwent variceal vein occlusion 
electively. Percutaneous transhepatie coronary vein occlusion was 
used in this group: (1) after a recent recurrence of variceal 
bleeding in five patients (three were maintained on a vasopressin 
regimen during the procedure); (2) as definitive therapy in five 
patients who refused shunt surgery (four) or who were prohibitive 
risks (one); (3) as a guarantee of coronary vein occlusion in four 
patients prior to selective splenorenal shunt procedures; and (4) as 
completion of the surgical treatment in three patients in whom the 
coronary vein was still patent. 

Laboratory data recorded were the last obtained before the 
PTCVO procedure. The following hematological studies were 
performed: prothrombin time, activated thromboplastin and 
thrombin times, fibrinogen concentration, fibrinogen degradation 
products, platelet counts, and bleeding time." In general, elective 
vein occlusion was not performed in patients with clinically 
important coagulation deficits as defined by a prothrombin time 
greater than 5 seconds above control, a partial thromboplastin 
time greater than 15 seconds above control, or a platelet count of 
less than 50,000/cu mm. There were some patients with uncontrol- 
lable bleeding who underwent coronary vein occlusion despite 
coagulation deficits. Because of the greater risk for complications 
developing, an aggressive effort was made to correct the coagulo- 
pathic state with platelet transfusions and administration of 
fresh-frozen plasma and vitamin K at the time the angiographic 
study was initiated in these patients. 

The procedure was judged to be successful if less than 1,000 ml 
of blood was replaced during the 30-day period after coronary vein 
occlusion. Long-term control was defined as “no further variceal 
bleeding during the period beginning 30 days after the procedure 
until June 1, 1978 or until the death of the patient.” 


Angiographic Technique 

The skin, the peritoneum, and the liver capsule were 
infiltrated with 0.5% of bupivacaine (Marcaine). A 27-cm 
long, 19-gauge trocar with cutting edges in combination 
with an overlying radiopaque polyethylene No. 5 F cathe- 
ter (outer diameter, 1.62 cm [0.065 in]; inner diameter, 1.12 
em [0.045 in] was inserted through the skin from the right 
midaxillary line. The trocar-catheter combination was 
aimed at the portal vein that was usually located one 
vertebral body's width anterior to the body of T-12 in the 
preliminary lateral view film. It was then advanced under 
fluoroscopie control to a point just short of the right 
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paraspinal line (Fig 1, top left). The trocar was removed 
and the eatheter aspirated slowly until there was a flow of 
venous blood (Fig 1l, top right). If injection of contrast 
medium showed that the catheter tip was in the portal vein 
or one of its branches, a floppy curved-tip guidewire (outer 
diameter, 0.0875 cm [0.035 in] was inserted through the 
catheter into the main portal vein (Fig 1, bottom left), and 
the catheter was advanced into the portal and splanchnic 
veins (Fig 1, bottom right). 

Portal venous and inferior vena caval pressures were 
recorded using a transducer and a multichannel recorder. A 
splenic venogram was performed to identify the LGV and 
any substantially enlarged short gastric veins (SGVs) (Fig 
2, left). A catheter was placed in the orifice of each of these 
veins and selective venography was performed. If a spon- 
taneous shunt was observed from the LGV to the inferior 
vena cava or to the left portal vein, or if there was flow in 
the LGV toward the liver, that vessel was not occluded 
because of the possibility of clot embolization to the 
pulmonary artery or portal vein, respectively. Occlusions 
were performed in the presence of spontaneous shunts 
from the LGV to the left renal vein via the left inferior 
phrenic vein. 

Four techniques of vessel occlusion were used during the 
period under review. Balloon occlusion using a No. 2 F 
Fogarty catheter was performed in two patients, and 
devices made up of small metal clips and cotton were used 
in one other patient. Heat-treated autogenous blood clot 
and powdered absorbable gelatin sponge (Gelfoam) were 
alternatively injected (in 0.5-ml increments) into 13 
patients. Most recently, a combination of autogenous clot 
plus Gelfoam cut into 6-em long strips, soaked in 1% of 
sodium tetradecyl sulfate (Sotradecol) has been used in 17 
patients. These materials were injected slowly, by hand, 
using a 1-ml tuberculin syringe. After administration of 
0.5 ml of the occluding material, small amounts of contrast 
medium were infused under fluoroscopic control to deter- 
mine if the flow had been stopped. In some instances, 2 to 6. 
ml of the material have been needed to successfully 
obliterate the gastroesophageal veins. A repeated splenic 
venogram verified disruption of venous blood flow to the 
varices. During the last six months, at the completion of 
each procedure, an attempt was made to close the puncture 
site in the liver capsule using a plug of Gelfoam to avoid 
leakage of blood or bile. 


RESULTS 


Of 38 patients who underwent this procedure, 33 patients 
had successful occlusion of their coronary veins by emboli- 
zation. The other five patients, two of whom were actively 
bleeding, did not have embolization done. In two of these 
five cases, severe fibrosis of the liver precluded selective 
catheterization of the coronary vein. The remaining three 
patients had selective catheterization of their coronary 
veins but the presence of a spontaneous direct communica- 
tion to the inferior vena cava in one patient and flow in the 
coronary vein toward the liver in two patients prohibited 
embolization. The hepatopetal flow was believed to be 
caused by a stenotic or occluded distal splenorenal shunt. 
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Fig 1.—Technique of percutaneous transhepatic portal venography. Top left, Percutaneous insertion of 
trocar-catheter combination into portal vein at T-12. Top right, Removal of trocar and aspiration of 
venous blood to confirm correct placement of catheter. Bottom left, Guidewire inserted through catheter 
into main portal vein. Bottom right, Catheter advanced into portal veins and splanchnic veins for 
portography and PTCVO. 


Fig 2.—Left, Percutaneous transhepatic portogram prior to occlusion of LGV. Because patient was a 
candidate for splenorenal shunt, the short gastric veins were not occluded. Right, Percutaneous 
transhepatic portogram five months after occlusion of LGV with Gelfoam strips soaked in sodium 


tetradecyl. 
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Table 1.—Patient Profile 
No. of No. of 
Patients Patients 
i Emergent Elective 








Clinical findings 
Ascites 
Absent 
Mild (< 5 liters) 
Moderate (5-10 liters) 
Severe (> 10 liters 
Encephalopathy 
None 
Mild 
Moderate 
Severe coma 
No. of blood replace- 
ment units, aver- 
age (range) 
Laboratory data 
Serum bilirubin level: 
average (range), 
mg/dl 
Serum albumin level: 
average (range), 
mg/dl 
No. of patients with 
prothrombin time > 5 
s/control 4 0 
Partial thromboplastin 
time > 15 s/control 3 2 
Platelets < 50,000/cu 
mm 3 1 
Either 4 partial throm- 
boplastin time, + 
prothrombin time 
or | platelets 
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16 (6-30) 12 (2-63) 











7.9 (2-19) 2.9 (1-9) 








2.9 (1.5-3.5) 3.2 (2.3-4.0) 












-© Of the 33 patients who had coronary vein occlusion, 16 
. patients were actively bleeding (emergency group) when 
. the study was performed. Seventeen patients underwent 

the procedure for prevention of recurrent hemorrhage 

= (elective group). The patient profile is given in Table 1. 
| Fourteen of the 24 patients who were Child's class "C" 
cirrhotics were in the emergency group. The emergency 
group had received an average of 16 units (range, 6 to 30 
units) of blood replacement prior to the therapeutic proce- 
dure, while those patients who had elective occlusions had 
bled an average of 12 units (range, 2 to 63 units). Seven 
patients in the emergency group and three in the elective 
group had coagulation deficits at the time of catheteriza- 
tion. 

In the emergency group, the LGV was successfully 


E occluded in all 16 patients. Ten of these patients had one or 


= . more SGVs occluded as well. Gelfoam strips soaked in 
sodium tetradecyl were used in eight cases, powdered 
Gelfoam and clot were used in seven cases, and a Fogarty 
balloon catheter was used in one case. In the elective group, 


A . the coronary vein was occluded in all 17 patients. The SGVs 


were also occluded in only three instances because the 
other patients were considered potential candidates for 
selective splenorenal shunt. It was believed that occlusion 
of the SGV might interfere with long-term patency of the 
shunt. Gelfoam strips soaked in sodium tetradecyl were 
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Table 2.—Recurrent Hemorrhage 
No. of No. of 
Emergency Elective 
Procedures Procedures 


Early (— 30 day) 


Variceal 3 2 
Diffuse coagulopathy 4 0 
Other (duodenal/gastric 


3 
1 (6 mo) 


ulcer, colon) 






1 
3 (4, 5, 11 mo) 


Late 





used in nine cases, powdered Gelfoam and clot were used in 
six cases, a balloon catheter was used in one case, and 
metal clips and cotton were used in another case. 


Control of Bleeding Varices 


Thirteen of the 16 actively bleeding patients had no 

recurrent variceal hemorrhage. Bleeding recurred in two 
patients within the first 24 hours, while a third patient had 
recurrent bleeding within five days after the procedure. 
Nonvariceal bleeding was a problem in seven other 
patients. Four patients had diffuse gastrointestinal (GI) 
bleeding associated with a coagulation deficit. One patient 
had a duodenal ulcer, one patient was hemorrhaging from a 
gastric ulcer, and one bled from the colon (Table 2). 
. Of the 17 patients who underwent elective PTCVO, 14 
patients had no recurrent bleeding within 30 days. In the 
immediate postprocedure period, however, two patients 
were treated for severe variceal hemorrhage and one 
patient had diffuse gastritis. Of 19 patients from both 
groups who survived their initial hemorrhage, nine under- 
went operative procedures during that hospitalization to 
prevent recurrent hemorrhage. These procedures included 
selective distal splenorenal shunt (three); portacaval shunt 
(two); mesocaval shunt (one); and splenectomy with LGV 
occlusion (three). None of these patients has had recurrent 
hemorrhaging in the five- to 25-month postoperative inter- 
val. 

Late variceal hemorrhage recurred in four of the ten 
patients who had PTCVO only as a protection against 
variceal bleeding. One patient from the emergency group 
had rebleeding six months after occlusion, and portogra- 
phy showed a still-occluded coronary vein. Three patients 
from the elective group had recurrent hemorrhaging at 4, 
5, and 11 months, respectively. Two patients whose veins 
were occluded with clot and powdered Gelfoam were shown 
to have a patent coronary vein. The other patient whose 
veins were occluded with Gelfoam strips soaked in sodium 
tetradecyl had a persistently occluded LGV; the patent 
SGVs had not previously been occluded. The other six 
patients who did not undergo surgical prophylaxis have not 
had recurrent bleeding during the five- to 28-month post- 
procedure period. 

The average portal vein pressure measured in 13 
patients in the emergency group was 31 mm Hg (44 cm 
H.O) compared with 23.4 mm Hg (32.4 em H,O) in 11 
patients from the elective group. Recurrent variceal bleed- 
ing in the early postprocedure period did not seem to 
correlate with a high portal pressure in the two patients for 
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whom data were available. Their pressures were 32 mm Hg 
and 16 mm Hg at the time of emergency occlusion. 
Vein Recanalization 


Eleven patients' conditions were evaluated for recanali- 
zation of the occluded LGVs and SGVs, nine by portogra- 


Table 3.—Evaluation of Occluding Materials 


Total Vein Found To Be 
Total Ng. 0l . . SEA —À 
No. of Patients Re- 


Patients Restudied canalized Occluded 





Gelfoam strips 
and clot soaked 
in sodium 
tetradecy! 

Powdered 
Gelfoam 
and 
clot 

Fogarty balloon 

Metal clip and 
cotton 


1 (23 day) 0 


phy and two at autopsy (Table 3). It became apparent 
during the study that powdered Gelfoam and autogenous 
clot afforded only temporary protection since all three 
patients whose conditions were evaluated for recurrent 
hemorrhage had had recanalization of their occluded veins. 
Therefore, after December 1976, veins were occluded using 
a combination of autogenous blood clot and Gelfoam strips 
soaked in sodium tetradecyl. Follow-up transhepatic por- 
tography was performed after the procedure only when 
upper GI bleeding oceurred or at the time of elective 
surgery. Gelfoam strips soaked in sodium tetradecyl were 
used in 17 patients. Two of the patients hemorrhaged early 
in the postprocedure period from a gastric site (one 
probably from a gastric ulcer, and the other from gastritis). 
In both cases, transhepatie portography showed that the 
oeclusions persist. 

Eight patients treated with sodium tetradecyl are 
currently alive and available for late analysis. One patient 
was recently treated for a minor episode (approximately 
9-unit blood loss) of upper GI bleeding. In this patient, 


Fig 3.—Photomicrographs of esophageal specimen ten days after occlusion with Gelfoam strips soaked 
in sodium tetradecyl. Note thrombosis in venous channels. Left, Distal esophagus. Right, Gastroesopha- 
geal junction. 
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portography showed an occluded LGV and a few small 
patent SGVs that were not occluded in the initial procedure 
(Fig 2, right). 

The microscopic effects of coronary vein embolization 
using the Gelfoam-sodium tetradecyl combination were 
shown in autopsy specimens from two cases (Fig 3). 
Intramural thrombosis of the large venous channels at the 
esophagogastric junction was confirmed as well as throm- 
bosis of smaller veins in the submucosal area. 


Complications of the Procedure 


In the emergency group, four patients experienced 
minor complications, ie, their condition did not require a 
specifie therapy. These included temperature greater than 
38.3 °C, entrance of the biliary tract without incident, and 
partial asymptomatic thrombosis of the portal vein (Table 
4). The major complication in this group was intraperitone- 
al hemorrhage requiring transfusion in three patients. All 
three had severe preexisting coagulation deficits, and none 
had an exsanguinating hemorrhage. 

In the elective group, eight patients experienced minor 
complications that included temperature elevation above 
38.3 °C, asymptomatic portal vein thrombosis, and acciden- 
tal entry into the biliary system, the hepatic artery, and 
the duodenum. In one case, without apparent symptoms or 


Table 4.—Complications 


No. of No. of 
Emergency Elective 
Procedures Procedures 


Mild 
Temperature of > 38.3 °C 
Needle infiltration of: 
Biliary tract 
Hepatic artery 


Duodenum 
Asymptomatic embolism to liver 
Asymptomatic portal vein throm- 
bosis 
Major 
Intraperitoneal hemorrhage 
Pleural effusion 


Table 5.—Status of Patients 











No. of No. of 
Emergency Elective 
Procedures Procedures 
Total No. of patients 16 17 
Early mortality (< 30 day) 11 3 






. Late mortality (6-15 mo) 
Remain alive, mo 









- 1 3 
7-12 0 4 
13-18 0 0 
19-24 1 3 
25-30 2 2 
Total 4 2 






Postprocedural operative protection 
Selective splenorenal shunt 0 
Portacaval shunt 1 
Mesocaval shunt 0 
0 
3 







Splenectomy 
No operation (rehemorrhage) 
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signs on the part of the patient, some embolic material 
lodged in the intrahepatic portion of the portal vein. Major 
complications were experienced by two patients and 
consisted of intraperitoneal hemorrhage requiring trans- 
fusion of 6 units, and pleural effusion in a patient with 
tense ascites that required chest tube and decompression 
of the ascites for several days. 

No patient required operative intervention to treat any 
complication. The febrile responses were more frequently 
associated with embolization using Gelfoam and were of a 
transient nature that lasted at most 12 hours. Fever was 
also associated on two occasions with invasion of the biliary 
system or GI tract. Periprocedural antibiotic coverage with 
IV cephalothin sodium (Keflin) was usually used to mini- 
mize these assorted risks. Since the implementation of a 
Gelfoam plug in the transhepatic needle tract, we have had 
no instances of intraperitoneal hemorrhage. 


Patient Mortality 


In the emergency group, 11 patients, all Child's class "C," 
died within 30 days of the procedure. Six patients died 
from uncontrolled upper GI bleeding, three from dissemi- 
nated intravascular coagulation, two from varices, and one 
from a duodenal ulcer. Five patients died from multiorgan 
failure. One late death occurred six months postprocedure 
after emergency portacaval shunt surgery to treat recent 
hemorrhage. At the time of this report, both Child's class 
"B" and two of 14 Child's class "C" patients are alive at 6, 
22, 25, and 29 months after PTCVO (Table 5). 

Three patients in the elective group (two Child's class 
"C" and one Child's class "B") died less than 30 days after 
the procedure. Two patients had multiorgan failure, and 
another patient died after an emergency portacaval shunt. 
There were two late deaths. One patient died at 12 months 
after a myocardial infarction. The second death occurred 
15 months after PTCVO following emergency ligation of a 
bleeding varix. 

Survivors of coronary vein occlusion performed elective- 
ly included both Child's class "A" patients, four of five 
Child's class "B," and five of ten Child's class "C" patients. 
These patients are alive four to 26 months postproce- 
dure. 


COMMENT 


Our early experience with PTCVO suggests that this 
procedure is a valuable adjunct to the management of 
acute variceal hemorrhage. It was effective in 80% of our 
patients, in three of five patients recently reported by 
Lunderquist et al," and in 30 of 32 patients reported by 
Viamonte et al.'^ Failure to control acute bleeding in our 
study was usually attributable to other bleeding sites in the 
GI tract not influenced by coronary vein occlusion. Persist- 
ent oozing occurred in several patients and the possibility 
of a procedure-induced, disseminated intravascular coagu- 
lopathy was considered." Since oozing occurred in patients 
who had coagulation deficits prior to occlusion, this diagno- 
sis seemed unlikely. ; 

The efficacy of PTCVO for long-term control of variceal 
bleeding has yet to be determined. Eight of the 16 patients 
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who underwent elective occlusion by Lunderquist et al" 
had recurrent bleeding within 50 days of the procedure. 
Viamonte et al, in whose series only six of 30 patients had 
recurrent bleeding, used Gelfoam strips soaked in sodium 
tetradecyl. There was no evidence of recanalization in the 
ten patients studied by them. Eight of our 33 patients did 
not receive therapeutic shunting after PTCVO and we 
have followed up on them for a period of six to 29 months. 
Three of the eight patients were admitted for treatment of 
moderate rebleeding and had follow-up portography. Two 
of these were found to have had recanalization of their 
coronary veins; powdered Gelfoam and blood clot had been 
. used in each case. The third patient's coronary vein was 
persstently occluded five months after injection of 
Gelfeam strips soaked in sodium tetradecyl. Results of 
occlusion with isomethyl-2-cyanoacrylate (Butylate) or 
polyvinyl sponges (Ivalon) are too early to draw conclu- 
sions.'*'* Our data suggest that a combination of powdered 
Gelfeam and autogenous clot frequently dissolves within 
two months from injection but that Gelfoam soaked in 
sodium tetradecyl creates a more permanent barrier. 

Absence of recanalization is important in long-term 
efficacy of PTCVO but other factors must be considered. 
The success of PTCVO depends on separating the high- 
pressure portal system from the variceal venous system by 
occluding the vessels that lead to the varices. At the time of 
transnepatie portography, channels other than the LGV 
are often ncted to feed into the variceal system. There are 
usually one or two, and sometimes three, SGVs and, 
perhaps, a second LGV. Our series, as well as those of 
Lunderquist et al? and Viamonte et al,* has shown that 
failuse to occlude these tributaries was followed by recur- 
rent bleeding on several occasions. Obliteration of the 
SGVs, however, may interfere with drainage of the 
esophagogastric variceal system and may create future 
problems for patients who undergo selective distal spleno- 
renal shunt. More important, then, to the eventual success 
of this procedure than early recanalization of the vessel 
may be the gradual enlargement of other tributaries of the 
portosystemic communication with the esophagogastric 
variceal system. This compensatory phenomenon may bea 
natural response to the continued high pressures of the 
porta. system, and we have noted a similar response in 
some of our patients who have undergone a selective 
splenerenal shunt. Several years later, collateral vessels 
have developed between the varices and the splenorenal 
shunt. even though the coronary veins remain ligated.’ 
This finding implies that the development of new channels 
to the variceal system after coronary vein occlusion is 
likely. . 

Angiographic “pitfalls” of transhepatic portography and 
coronary vein occlusion have been thoroughly discussed; 
however, several difficulties should be reemphasized.'™"* 
The need for selective venography of the portal vein and its 
tributaries prior to embolization cannot be stressed too 
much. If this is not done, pathogenetic portosystemic 
shunts may not be identified. Introduction of occlusive 
material into the coronary veins may result in embolization 
to the pulmonary artery or portal vein. 
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Some patients who have tense ascites, a small liver, or 
severe coagulopathy may not be candidates for percuta- 
neous transhepatic cannulation of the portal system. In 
such situations, a transjugular approach may be used, and 
we have accomplished a successful LGV occlusion via this 
route in one patient.'”?° 

Postprocedure intraperitoneal bleeding requiring blood 
replacement was the major complication encountered in 
this study and was directly related to the presence of a 
severe coagulation deficit. We have attempted to reduce 
the frequency of this complication by “plugging” the site 
of liver puncture with Gelfoam. It is still apparent that 
patients with coagulopathy are at high risk for a variety of 
postprocedure complications. 

Our clinical experience has indicated that this procedure 
is most beneficial to patients whose variceal hemorrhage is 
controlled by vasopressin infusion, which, however, recurs 
when the vasopressin is reduced or discontinued. For these 
patients, we recommend that vasopressin be reinstituted 
and PTCVO be performed on an urgent basis. Once the 
catheter is placed in the LGV, vasopressin may be discon- 
tinued according to schedule without fear of recurrent 
hemorrhage. In addition, time is provided to optimize the 
patient’s condition so that he may undergo elective surgical 
intervention for long-term control of variceal hemorrhage. 
We choose to perform the selective splenorenal shunt 
because of the low postoperative incidence of hepatic 
encephalopathy.'^?:-?* 

In conclusion, we consider this angiographic procedure to 
be an effective, palliative adjunct to the emergency treat- 
ment of patients with bleeding esophagogastric varices. 
Further experience with patients who did not have a 
definitive surgical procedure may help to establish the 
efficacy of PTCVO as a prophylaxis for variceal hemor- 
rhage. 


Nonproprietary Names and Trademarks of Drugs 


Bupivacaine— Marca ine. 

Cephalothin sodium — Keftin. 
Cimetidine— Tagamet. 

Sodium tetradecyl sulfate—Sotradecol. 
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Discussion 


RosBERT B. SmitH III, MD, Decatur, Ga: The liver group at 
Emory has had only a fraction of the experience reported by Dr 
Johnson et al but we are impressed that coronary vein emboliza- 
tion is an important addition to the care of patients with bleeding 
varices, especially for the extremely poor-risk patients who face 
such a high mortality with an emergency shunt or from continued 
bleeding. Our special-procedure radiologists have attempted coro- 
nary vein embolization in eight such patients, with successful 
control of active bleeding in six patients. Most of these patients 
had recurrent bleeding days or weeks later but the temporary 
control achieved by this method was believed to contribute 
substantially to the care of at least four of the eight persons thus 
treated. 

Progressive obliteration of the coronary vein and its branches 
may be achieved via a transjugular approach using bucrylate, 
confirmed by periodic injections of contrast during the procedure. 
While we remain guardedly optimistic concerning the technique, I 
would like to emphasize some of its obvious disadvantages, a 
number of which have been touched on by Dr Johnson: (1) it is not 
suitable for patients bleeding from varices located in other than 
the esophagogastrie region; (2) even the most skillful catheter 
manipulator won't succeed in every patient, certainly not in those 
patients with portal vein occlusion; (3) some risks are inherent in 
the technique, as has already been mentioned, including the 
possibility of inducing propagation of thrombus back into the 
main portal vein. I too would like to ask Dr Johnson if he would 
elaborate further on the two patients that he mentioned with 
portal vein thrombosis; (4) finally, we at Emory are skeptical that 
coronary vein occlusion will suffice as long-term, definitive thera- 
py without shunting or other operative procedure, as we expect the 
majority of these patients to establish new venous collaterals to 
their varices, eventually. 

HucH G. BEEBE, MD, Seattle: Dr Johnson and his colleagues 
have done us a service in bringing to our attention a valuable 
adjunct in an area where there is a great deal of difficulty. We 
have had a smaller experience in the Virginia Mason Hospital with 
12 patients whose bleeding esophageal varices were controlled by a 
slightly different technique. We have used bucrylate injection, and 
although we regard this as a temporary technique in patients who 
need more time to become better candidates for shunt surgery, 
two of our seven survivors have not had rebleeding. Our main 
purpose in discussing this article is to inject a note of caution in 
the ascending curve of enthusiasm for the new technique and to 
report two complications of surgical importance. We have twice 
now in our experience with 12 patients operated after a catheter 
occlusion at three days and seven days and found acute portal vein 
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thrombosis that was not present at the time of the catheter 
procedure and was not anticipated by the surgeon prior to the 
operation. In both cases, portal venous thrombectomy was done, 
and a porta caval shunt in one case and a portal renal shunt in the 
other was accomplished. One has not had recurrent bleeding on 
four-month follow-up and the other shunt was proved at autopsy 
after having died of renal failure. This complication of catheter 
occlusion of the coronary vein may complicate subsequent surgical 
procedures and create an unanticipated problem in the operating 
room. 

I would like to know exactly what the authors meant by those 
two cases of portal vein thrombosis. I would like to know if you 
operated on some of these patients after their catheter occlusion 
and whether you have had a noticeable problem with portal vein 
thrombosis, as we have seen. 

Dr JOHNSON: The first issue I would like to address is the 
complication of portal vein thrombosis. This complication has 
occurred in other series: Lunderquist reported three cases of 
thrombosis, one total and two partial, which were found at 
autopsy. Viamonte has not specifically mentioned this complica- 
tion. In our series, one of the three cases of portal vein thrombosis 
was detected during confirmatory venography 30 days after 
obliteration. When repeated venography was performed six 
months later, complete recanalization of the portal vein had 
occurred. The other two patients were asymptomatic, however, 
and thrombosis was detected only at autopsy. If one is planning to 
follow coronary vein occlusion with a portacaval shunt, it might be 
wiser to consider either repeated portal venography or an alterna- 
tive surgical procedure, such as selective splenorenal shunt. 

One of the concerns we have, and as yet have not resolved, is 
whether occlusion of the SGV is contraindicated in patients who 
are candidates for selective splenorenal shunts. At present, we do 
not obliterate the SGV in these elective situations. If the patient is 
actively bleeding or only controlled with vasopressin infusion and 
seems to need the SGV obliterated to stop the hemorrhage, then 
we do so. 

I thank Dr Smith for mentioning the transjugular approach. We 
have had occasion to perform a coronary vein occlusion via the 
jugular vein in one patient who had a severe coagulation deficit, 
and I would recommend this approach for patients who have 
coagulopathy. 

With regard to occlusion of other branches of the portal vein, we 
successfully occluded the inferior mesenteric vein in one patient to 
reduce a colonic hemorrhage associated with electrocoagulation of 
a rectal cancer. 
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Asymptomatic Carotid Bruits 


Mare Sooperman, MD; Edward W. Martin, Jr, MD; William E. Evans, MD 


e T» assess the significance of the asymptomatic carotid 
bruit, he subsequent occurrence of symptomatic cerebrovascu- 
lar insufficiency and stroke in 255 patients who had undergone 
operasion for atherosclerotic arterial occlusive disease of the 
lower extremities was documented during a period of two to 
severryears postoperatively. At the time of operation, none had 
had a stroke or exhibited symptoms of cerebrovascular insuffi- 
ciency, but 60 of the 256 patients had audible carotid bruits. A 
statistically significant difference was demonstrated: 21 (35%) of 
the 6€ patients with carotid bruits exhibited manifestations of 
cerebrovascular insufficiency, in contrast to 30 (16%) of the 196 
patieres without bruits. It seems that detection of an asympto- 
matic zarotid bruit is not an innocent finding, but rather predicts 
a higF»r incidence of cerebrovascular complications than that 
expeczed on the basis of generalized atherosclerosis alone. 

(Arch Surg 113:1339-1340, 1978) 


h* prognostic significance of the asymptomatic carot- 

id bruit cannot be realistically evaluated unless the 
ineidence of stroke in patients who exhibit such bruits can 
be compared with the incidence of stroke in patients who 
do no. Carotid endarterectomy has been shown to be of 
benef in the prevention of stroke in patients with symp- 
toms 5f cerebrovascular insufficiency, such as transient 
ischemic attacks and episodes of amaurosis fugax, who 
have cetectable atherosclerotic lesions of the extracranial 
carotie vessels.'^ But, prophylaetic carotid endarterectomy 
in an esymptomatic patient could be justified only if it can 
be deraonstrated that the risk of stroke outweighs the risk 
of operation. 

We andertook to document the subsequent incidence of 
symptamatic cerebrovascular disease and stroke in 
patients with proved atherosclerosis who had asymptomat- 
ie carcid bruits, and to compare it with the incidence in 
simila- patients who did not have carotid bruits. 


PATIENTS AND METHODS 


Two aundred and fifty-six patients admitted to the vascular 
surgery service at the Ohio State University Hospital, Columbus, 
from 1970 to 1975, for treatment of atherosclerotic arterial 
occlusive disease of the lower extremities were studied. There 
were 1€) men and 66 women, ranging in age from 24 to 90 years 
(mean, 2.4 years). None of the patients had a stroke, and none had 
had transient ischemic attacks, episodes of amaurosis fugax, or 
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other symptoms of cerebrovascular insufficiency. 

At physieal examination on admission, 60 of the 256 patients 
were found to have audible carotid bruits, unilateral in 27 and 
bilateral in 33. Because none of these 60 patients had symptoms of 
cerebrovascular insufficiency despite the presence of an audible 
carotid bruit, carotid arteriography and endarterectomy were not 
performed. Therefore, we could not determine whether the bruit 
originated in the internal or external carotid vessels. The remain- 
ing 196 patients did not have carotid bruits, nor did they exhibit 
any symptoms of cerebrovascular disease, so they were clinically 
presumed to be free of carotid disease. Significant atherosclerosis 
of the abdominal aorta or lower extremities was documented by 
arteriography in all patients, and all underwent operation for 
arterial occlusive disease. 

These 256 patients have now been-followed for two to seven 
years to document the subsequent occurrence of symptomatic 
cerebrovascular disease and stroke. Follow-up was implemented 
either by outpatient examination or by telephone conversation 
with the patient or, when deceased, his survivor. 


RESULTS 


The incidence of symptomatic cerebrovascular disease in 
patients with and without carotid bruits during the 
follow-up period of two to seven years is given in the Table. 
Symptomatie cerebrovascular disease, including stroke, 
occurred considerably more frequently in the patients with 
carotid bruits than in the patients without bruits. 

Of the 60 patients with carotid bruits, 21 (85%) exhibited 
manifestations of cerebrovascular insufficiency, in con- 
trast to 30 (16%) of the 196 patients without bruits. x’ 
analysis showed this difference to be statistically signifi- 
cant (P — .001). Of the 60 patients with carotid bruits, 12 
(2000) experienced transient ischemic attacks, and nine 
(15%) suffered frank strokes, fatal in four patients. In 
contrast, of the 196 patients without bruits, 23 (12%) had 
transient ischemic attacks, and seven (4%) had strokes, 
fatal in only one patient. The higher incidence of stroke in 
patients with carotid bruits was statistically significant 
(P < .05). 

Twenty-one patients (35%) with carotid bruits and 31 
patients (16%) without bruits died from causes other than 
cerebrovascular disease, the most common being complica- 
tions of coronary artery disease. Only 18 patients (30%) 
with carotid bruits are alive and continue to be free of 
symptomatic cerebrovascular disease, whereas 135 patients 
(66%) who did not have a carotid bruit remain asymptomat- 
ic. 


COMMENT 


The results of this study show that a carotid bruit in an 
asymptomatie patient is not an innocent finding. In à 
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Results of Long-term Follow-up 













With Bruits, Without Bruits, 
Patients N = 60 (96) N = 196 (%) 

Died of other causes 21 (35) 31 (16) 
Stroke l 

Fatal 4 1 

Nonfatal 5 (15) 6 (4) 
Transient ischemic 

attacks 12 (20) 23 (12) 
Asymptomatic 18 (30) 135 (66) 





substantial number of patients, it is the first indication of 
serious extracranial cerebrovascular disease. In 60 patients 
with asymptomatic carotid bruits, symptomatic cerebro- 
vascular disease developed in 35% during a follow-up period 
of two to seven years. Strokes occurred in nine patients 
(15%) and were fatal in four. 

Our findings corroborate those of Thompson and 
Talkington? who followed 102 patients with asymptomatic 
carotid bruits who were not operated on. During the 
ten-year follow-up period, transient ischemic attacks 
developed in 27% and 19% had frank strokes. Only 54% 
remained asymptomatic. 

. Our data demonstrate equally clearly that the risk of 
stroke in patients with carotid bruits is greater than that 
to be expected in the presence of atherosclerosis alone. The 
subsequent incidence of stroke and other symptoms of 
cerebrovascular disease was considerably greater in 
patients with carotid bruits than in patients with a, 


= comparable degree of atherosclerosis but without carotid 


bruits. The prognosis seems to be sufficiently grave to 
justify an aggressive approach to diagnosis of the source of 
the bruit and to therapy. 

. Follow-up studies of asymptomatie patients who have 
undergone prophylactic endarterectomy for carotid lesions 
demonstrate a substantially lower incidence of stroke than 





that observed in our series of patients not operated on. In a 
series of 119 patients having endarterectomy for asympto- 
matic bruits, Thompson and Talkington® reported no oper- 
ative deaths, two neurologic deficits related to operation 
(1.7%), two late nonfatal strokes (1.7%), and no fatal 
strokes. Javid et al^ reported one postoperative death, two 
postoperative strokes, and two nonfatal strokes, with 
complete neurologic recovery in 56 patients with asympto- 
matie bruits undergoing endarterectomy and followed for 
as long as six years. 

Our data, as well as those of others; indicate that 
detection of a carotid bruit in an asymptomatic patient 
signals potentially serious cerebrovascular disease: 15% of 
patients with carotid bruits suffered strokes in contrast to 
only 4% of those without bruits, and only 30% of patients 
with bruits remain asymptomatic, in contrast to 66% of 
patients without bruits. 

In patients with generalized atherosclerosis and an 
asymptomatic carotid bruit, a higher incidence of cerebro- 
vascular complications can be expected than would be 
predicted on the basis of generalized atherosclerosis alone. 
Àn aggressive approach to diagnosis and therapy should be 
considered. 
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Discussion 


JESSE E. THompson, MD, Dallas: I would like to present our most 
recent data, which corroborate this work and add one other group 
for comparison; namely, asymptomatic bruits operated on primari- 
ly. In our total 20-year experience with approximately 1,300 


. carotid endarterectomies, we have been able to follow two groups 


of patients with asymptomatic carotid bruits. 

One group consisted of 132 patients operated on primarily and 
followed from six to 184 months, or 15 years, with a mean 
follow-up of 55 months. The second group consisted of 138 patients 
who were followed but not operated on when the bruit was first 
detected. Follow-up was to 199 months, or 16% years, with a mean 
of 55 months also. The two groups were quite comparable. 

In the operated group, there were no operative deaths and only 
two mild permanent deficits, an incidence of 1.2% among 167 
operations on 132 patients. 

During long-term follow-up in the operated group, 120 or 91% 
remained asymptomatic, whereas 77 or only 56% of the nonoper- 
ated group remained asymptomatic. In six patients of the oper- 
ated group or 4.5%, transient ischemic attacks developed, whereas 
in 37 or 27% of the nonoperated group, transient ischemic attacks 
developed. Nonfatal stroke occurred in three, or 2.3%, in the 
operated group, whereas 21 or 15% in the nonoperated group had 
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nonfatal strokes. In all three of these series, the P value is less 
than .01, which is highly significant. It should be pointed out that 
three patients in each group died of stroke. 

An asymptomatic bruit, therefore, may indicate a hazardous 
lesion that predisposes to stroke in certain individuals. The 
practical problem is to identify those individuals who should have 
arteriography. A rational protocol involves the following three 
steps: (1) noninvasive screening, (2) arteriography, and, finally, (3) 
endarterectomy if an important lesion is found. 

I think we are making progress and with perfection of scanning 
techniques coupled with oculoplethysmography should before long 
have a safe and realistic approach to this problem. 

Dr Evans: Obviously, Dr Thompson's work in this area 
prompted our interest and we were pleased to see that our data 
was very similar. I think that the next step in all of this is to 
develop a method to determine which patients with asymptomatic 
bruits are most likely to be in trouble so that we can have better 
selectivity. The thought of operating on 100 asymptomatic carotid 
bruits to prevent 15 strokes is not nearly as acceptable to me as it 
would be if we could select this down to 25 to 50 patients who were 
at greatest risk. 


Carotid Bruits—Cooperman et al 


Doppler Cerebrovascular Examination, 


Oculoplethvsmography, and 


Ocular Pneumoplethysmography 


Use in Detection of Carotid Disease: A Prospective Clinieal Study 


Lt Cel Paul T. McDonald, MC. USA; Col Norman M. Rich, MC, USA; 


Lt Cal George J. Collins, MC, JS4; Lt Col Charles A. Andersen, MC, USA; Maj Louis Kozloff, MC, USA 


è To determine the comparetive accuracy of three noninvasive 
cerebrovascular testing systems, 72 patients underwent com- 
plete evaluation by Doppler cerebrovascular examination (DCE), 
oculcplethysmography (OPG-Kartchner), ocular pneumopleth- 


ysmography (OPG-Gee), anc angiography. Considering 60% 


diameter stenosis or more by engiography as a true positive 
finding, the noninvasive tests cf the 72 patients showed the 
following results: DCE, two false-positive, 17 false-negative, and 
53 correct with an overall accuracy of 74%; OPG-Kartchner, six 
false-positive, four false-negative, and 62 correct with an overall 
accuracy of 86%; and OPG-Gee, no false-positive, two false- 
negative, and 70 correct wih an overall accuracy of 97%. 
Independent of noninvasive test results, 57 symptomatic and 
three asymptomatic patients were selected for carotid endarter- 
ectomy. Of these 60 patients, £5 (92%) had positive preoperative 
OPG-Gee tracings. Noninvasive testing is a valuable adjunct in 
identifying patients who ultimetely require carotid endarterecto- 
my. Although considerable carotid ulceration may be undetected 
by noninvasive study, it was uncemmon in this series. 
(Arch Surg 113:1341-1349, 7973) 
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NT testing for cerebrovascular disease has 
undergone rapid technological advances during the 
past five years. However, the definitive clinical role of 
devices now available to assist the clinician in evaluating 
cerebrovascular disease remains to be established. Several 
testing systems use the first major branch of the internal 
carotid artery, the ophthalmic artery, to indirectly evaluate 
parameters of internal carotid artery blood flow."* The 
maximum accuracy for detection of carotid disease via the 
ophthalmie artery must be limited by the inherent 
anatomic limitations of the ophthalmic artery to reflect 
disease in the internal and common carotid arteries. Logi- 
cally, any lesion of a carotid artery that does not cause an 
alteration in blood flow to the ophthalmic artery cannot be 
detected by measuring ophthalmic artery blood flow 
parameters. Accuracy may be reduced further by errors 
inherent in a testing device and errors of test administra- 
tion and interpretation. 

To determine which parameter or parameters via the 
ophthalmic artery most accurately reflect the status of the 
internal earotid artery, three commercially available test- 
ing systems were prospectively compared: Doppler cere- 
brovascular examination (DCE), which measures direction 
of blood flow in the ophthalmie branch arteries and flow 
changes during compression of external carotid branch 
arteries'^; oculoplethysmography (OPG-Kartchner), which 
compares time of arrival of eye and ear pulses’; and ocular 
pneumoplethysmography (OPG-Gee), which indirectly 
measures ophthalmic artery pressure.' A second phase of 
the clinical study was to determine what proportion of 
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_ patients who required carotid endarterectomy had positive 
. noninvasive tests preoperatively. 


MATERIALS AND METHODS 


Five hundred patients underwent one or more noninvasive 


- ophthalmic artery tests as an adjunct to clinical evaluation for 


cerebrovascular disease during a 12-month period. No common 


carotid compression was used for these tests. Seventy-two 
patients who were scheduled for cerebral angiography based on 
clinical evaluation underwent complete testing by DCE, OPG-Gee, 
and OPG-Kartchner examination. Sixty of the 72 patients had 


suspected occlusive cerebrovascular disease and the remaining 12 


patients were suspected to have other neurological diseases. 
. Angiography with multiple views (minimum two) of the cervical 
. earotid, the aortic arch, and the intracranial circulation were used 
to evaluate possible areas of disease. Degree of arterial stenosis on 
the angiogram was calculated by measuring the transverse diam- 


eter of the narrowest lesion seen on any view of the common or 
internal carotid artery and comparing it to the diameter of the 
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Fig 1.—Left, Measurement of angiographic stenosis. Percent 
diameter stenosis was determined by comparing width of narrow- 
est portion of carotid lesion to width of most cephalad portion of 
normal extracranial internal carotid artery. 


Fig 2.—Bottom left, Doppler cerebrovascular examination. 
Supraorbital and frontal arteries are examined bilaterally. Flow 
clearly determined to be away from probe (into orbit) constituted 
positive test for ipsilateral internal carotid stenosis or occlu- 
sion. 


Fig 3.—Bottom right, Doppler cerebrovascular examination tech- 
nique. Facial and superficial temporal arteries are temporarily 
occluded while observing flow in supraorbital, frontal, and nasal 
arteries. Augmentation of flow toward probe (out of orbit) or no 
change was considered normal. Clear decrease in flow toward 
probe or reversal of flow (into orbit) constituted positive test for 
internal carotid occlusion or stenosis. 


NANN 


NORMAL: FLOW INCREASE OR NO CHANGE 


STEP 2 
DETERMINE EFFECT ON 
FLOW WHEN EXTERNAL 
CAROTID BRANCH ARTERIES 
ARE OCCLUDED 


ABNORMAL: FLOW DECREASE 


normal artery (Fig 1). Vessels with irregularity or ulceration that 
could account for embolization were recorded as “ulcerated” if 
they were less than 60% stenotic. Vessels demonstrating 60% 
stenosis or greater as well as ulceration were categorized by their 
degree of stenosis. 


Doppler Cerebrovascular Examination 


A directional Doppler velocity detector set to emit a 10-MHz 
signal was used to bilaterally assess flow in the supraorbital, 
frontal, and nasal arteries. Signals were monitored audibly and 
direction of flow was read directly from the instrument. 

Ipsilateral superficial temporal and facial arteries were digitally 
occluded and the effect on flow at the supraorbital, frontal, and 
nasal arteries was monitored. A positive test for considerable 
stenosis or occlusion of the ipsilateral internal carotid artery was 
the unequivocal finding of reversed flow (inward flow) (Fig 2) or 
the finding of diminution in forward flow (outward flow) in the 
supraorbital, frontal, or nasal arteries during ipsilateral external 
carotid branch occlusion (Fig 3). All other examinations were 
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Fig 4.—Oculoplethysmography tracings. Top tracing: delay is seen in both eye pulses compared with ear tracing 
and delay (bracket arrows) at beginning of anacrotic limb of both eye pulses is present. Dark broad lines represent 
artifact applied to tracing to aid interpreter. Middle tracing: findings are confirmed by crossed-eye cup tracing. 
Bottom tracing: ear pulses are synchronous. Findings are consistent with bilateral internal carotid stenosis or 
occlusion. Angiogram at right shows bilateral internal carotid occlusions (arrows). 


recorded as negative. Technique of examination was similar to 
that described by Barnes and co-workers’ except no contralateral 
exterral carotid artery branch occlusion and no common carotid 
compression were used. All DCE tests in this study were 
performed by one of us (P.T.M.) after gaining experience with 200 
prior examinations. 


Oculoplethysmography-Kartchner 


An euloplethysmograph consisting of bilateral saline-filled eye 
cups applied to the corneas, light opacity sensors applied to the ear 
lobes, -ransducer, and strip recorder was used to measure and 
compare arrival times of pulses to the eyes and ear lobes. All tests 
were performed using the instrumentation and technique de- 
scribec by Kartehner and co-workers.’ All tests were performed by 
a techmician who had attended the manufacturer’s training course 
for ca_bration and operation of the oeuloplethysmograph. The 
followmg three tracings were obtained on each patient: a bilateral 
ear lol= pulse tracing; a single ear lobe and bilateral eye pulses 
tracing; and with the eye cups crossed (right eye cup on left eye 
and le& eye cup on right eye), a single ear lobe and bilateral eye 
pulses tracing (Fig 4). Tracings were considered positive for 
internal carotid stenosis or occlusion if visible delay between eye 
pulses was noted or the electronically computed differential line of 
the trating showed a distinct delay in pulse arrival at one eye 
compased with the other. Bilateral internal carotid stenosis or 
occlusion was detected by a delay in arrival of both eye pulses 
referaBle to an ear pulse or a delay in the onset of upward 
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Table 1.—Patients Having Carotid Endarterectomies 












Preoperative Ocular 
Pneumoplethysmography Results 













Indication for Surgery 
Transient ischemic at- 
tack, amaurosis fugax, 

or recovered minor 

stroke 4 


Vague symptoms 


8 4 52 
4 1 5 
other surgery 1 0 1 
2 0 2 
5 5 60 


Positive Negative Total 
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PETS Nr. 


Asymptomatic bruit 
lesion progression 
Total 5 


deflection of the anacrotic slopes of both eye pulses (Fig 4). All 
findings were confirmed by "crossed eye cup" tracings before an 
examination was deemed complete. 


NENNEN TEC eee 


Ocular Pneumoplethysmography 


An ocular pneumoplethysmograph consisting of bilateral air- 
filled eye eups applied to the selera, transducer, calibrated vacuum 
unit, and strip recorder was used to indirectly measure and 
compare ophthalmie artery pressures. All tests were performed 
according to previously described technique of Gee and co- 
workers*' as modified by McDonald and co-workers.* A technician 
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performed most tests; however, when a technician was not avail- 
able, a physician performed the test. A tracing of simultaneous 
eye pulses was obtained during controlled release of a 300 mm Hg 
vacuum applied via the eye cups (Fig 5). On completion of a 
tracing, arm cuff blood pressure from the arm with the highest 
pretest pressure was obtained in the supine position. No common 
carotid arterial compression was used for this examination. No 
patient was excluded from study due to hypertension even though 
this has been reported to limit testing.’ Tracings were considered 
positive for internal carotid stenosis or occlusion if any one of the 
following three criteria was met: a 5-mm or greater difference in 
ophthalmie artery pressures; a differenee in eye pulse amplitude 
of 2 mm or greater at 110 mm Hg, if the ophthalmic artery 
pressure was greater than 110 mm Hg; or an ophthalmie artery 
pressure less than 110 mm Hg and also less than 6656 of the systolic 
brachial cuff blood pressure. 
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Fig 5.—Ocular pneumoplethysmography tracing. Hyper- 
tensive patient had bilateral ophthalmic artery pres- 
sures (OAP, —110 mm Hg). Pulse amplitude measured 
is 3.0 mm less in left eye (7.0 mm) than right (10.0 mm) 
indicating stenosis of left internal carotid artery. Trac- 
ing done after left carotid endarterectomy is within 
normal limits with 0.5-mm amplitude difference between 
eye pulses. Both postoperative pulse amplitudes are 
less than preoperative values due to lower systemic BP. 
Angiograms show bilateral carotid ulcerations with 
6096-diameter stenosis of left internal carotid artery. 
Right carotid ulcer was undetected by any of three 
noninvasive tests. 





Fig 6.—Carotid ulceration without stenosis. Of four 
patients who had ulceration without detectable steno- 
sis, this was most prominent lesion detected by angiog- 
raphy. 


Carotid Endarterectomy Study 


Of the 72 patients undergoing angiography in the comparison 
study group, 23 were selected for cervical carotid endarterectomy 
based on clinical status and results of angiography. After comple- 
tion of the comparison study, 37 subsequent randomly selected 
patients who were scheduled for carotid endarterectomy based on 
clinical evaluation and angiography underwent OPG-Gee testing 
preoperatively. Thus, a total of 60 patients undergoing carotid 
endarterectomy had preoperative OPG-Gee tests. Ages ranged 
from 44 to 81 years, with a mean age of 61.3 years. Forty-seven 
patients were men and 13 were women. All operations were done 
under general anesthesia with a temporary indwelling internal 
carotid arterial shunt. Ten patients underwent staged bilateral 
carotid endarterectomy during the period of study for a total of 70 
carotid endarterectomies. Four of the 60 patients had had previous 
carotid endarterectomies and were operated on for symptomatic, 


Detection of Carotid Disease—McDonald et al 


able 2.—Results of Noninvasive Tests Compared With 
Angiogram Stenosis 


Angiogram Percent Diameter 
Stenosis 


60-75 >75 


Tczal patients (N = 72) 
Deppler cerebrovascular 
examination 
Positive 
Negative 
Oauloplethysmography- 
Xartchner 
Positive 
Negative 
Ocular pneumoplethys- 
^7ography-Gee 
Positive 
Negative 


Table 3.—Noninvasive Testing of 72 Patients* 


Overall 
Accuracy (96) 


False- 
Negative 


False- 

Tests Positive 
Ocular pneumoplethys- 

mography-Gee 
Ocaloplethysmography- 

Fartchner 
Doppler cerebrovascu- 

lar examination 


70/72 (97) 
62/72 (86) 


53/72 (74) 





*Fory patients with stenosis (true positive) and 32 patients without 
stenoss (true negative) by angiography. 


recurrent disease. 

Indications for surgery (Table 1) for 52 patients were transient 
focal -eurological deficits, amaurosis fugax, or recovered minor 
stroke Five patients had more vague transient neurological 
symptems. One patient who was to undergo other major surgery 
had ar asymptomatic cervical bruit. Two asymptomatic patients 
who had shown progressive stenosis by noninvasive ophthalmic 
testing were operated on prophylactically. 


RESULTS 
Comparison Study 


Complications were based on all 500 patients tested and 
were E mited to three patients who complained of erythema 
of the eye after OPG-Gee testing and one patient who 
complained of "irritation" of the eye after OPG-Kartchner 
testing for a complication rate of less than 1%. All four 
problens resolved without therapy during 72 hours. There 
were our hematomas due to angiography that resolved 
withort surgical intervention. There were no neurological 
deficits related to angiography. 

Total time for testing, which included placing patients in 
positim, test administration, result interpretation, and 
record ng results, averaged three minutes for OPG-Gee 
testing, eight minutes for OPG-Kartchner testing, and ten 
minutes for DCE testing. Results were evaluated on a per 
patien- (72) basis and a per carotid artery (144) basis. 

Per Patient Evaluation.—Results of the 72 angiograms 
showee 40 patients with 60% or more carotid arterial 
stenoss, 31 patients with insignificant changes, and one 
patien with ulceration but no substantial stenosis. All 
ulcerations except one (Fig 6) oecurred in patients with at 
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Table 4.—Noninvasive Testing of 72 Patients* 
False- False- Overall 
Tests . Positive Negative Accuracy (^) 
Ocular pneumoplethys- 
mography-Gee 0 3 69/72 (96) 
Oculoplethysmography- 
Kartchner 5 61/72 (85) 







Doppler cerebrovascu- 
lar examination 





54/72 (75) 





*Forty-one patients with stenosis (40) or ulceration (one) (true positive), 
and 31 patients without stenosis or ulceration (true negative) by angiogra- 


phy. 





Overall 
Accuracy (96) 


False- 
Negative 


False- 
Positive 















Ocular pneumoplethys- 
mography-Gee 






134/144 (93) 







Oculoplethysmography- 

Kartchner 6 13 125/144 (87) 
Doppler cerebrovascu- 

lar examination 2 25 117/144 (81) 











*Fifty-five arteries with stenosis (true positive) and 89 arteries without 
stenosis (true negative) by angiography. 


Table 6.—Noninvasive Testing of 144 Arteries* 
Tests 


False- False- Overall 
Positive Negative Accuracy (96) 












Ocular pneumoplethys- 
mography-Gee 






124/144 (86) 







Oculoplethysmography- 

Kartchner 6 23 115/144 (80) 
Doppler cerebrovascu- 

lar examination 2 35 107/144 (74) 





*Sixty-five arteries with stenosis (55) or ulceration (10) (true positive) 
and 79 arteries without stenosis or ulceration (true negative) by angiogra- 
phy. 


least one carotid artery with a 60% or greater stenosis. 
Thirty-five of the 72 patients tested had 7595 or greater 
diameter stenosis. Of these 35 patients, 15 had complete 
occlusions of at least one internal carotid artery. Accuracy 
considering only occlusive lesions is given in Table 2 and 3. 
Accuracy considering occlusive and ulcerative lesions is 
given in Table 4. The overall accuracies of each of the three 
tests displayed in Table 4 were statistically analyzed by 
tests for correlated proportions (McNemara test) and were 
found to be significantly different from each other 
(P < .02). The single patient with ulceration and no steno- 
sis had a false-positive DCE test done on a normal opposite 
carotid artery that resulted in the apparent improved 
accuracy for DCE in Table 4 compared with Table 3. 

Per Artery Evaluation.—Results of 144 angiograms 
showed 55 arteries with occlusive lesions, 79 arteries with 
insignificant changes, and ten arteries with ulceration but 
insignificant stenosis. Of the 55 occlusive lesions, 19 were 
complete occlusions (four patients had bilateral internal 
carotid occlusions). Four of the 55 stenotic lesions occurred 
in the intracranial portion of the internal carotid artery. 
The remaining 32 stenotic lesions occurred in the extra- 
cranial internal or common carotid arteries. There were no 
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Table 5.—Noninvasive Testing of 144 Arteries* | d 
Tests 
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Fig 7.—Intracranial internal carotid disease. All three noninvasive 
tests were positive for internal carotid stenosis. Ophthalmic artery 
testing is not specific for extracranial carotid artery as arterial 
stenosis occurring anywhere between aortic arch and eye is 
detected. 


ophthalmic arterial occlusions in this series. Accuracy of 
each technique per artery related only to stenotie and 
occluded vessels is indicated in Table 5. All three noninva- 
sive tests done on the ten arteries with ulceration but 
insignifieant stenosis were negative. Table 6 gives the 
accuracy of each technique per artery for both occlusive 
and ulcerative lesions. The overall accuracies of each of the 
three tests displayed in Table 6 were statistically analyzed 
by tests for correlated proportions (McNemara test)’ and 
were found to be significantly different from each other 
(P < .05). 


Endarterectomy Study 


The results of OPG-Gee testing were compared with 
clinieal indieations for surgery in Table 1. Preoperative 
OPG-Gee tests were positive for 22 of 23 patients selected 
for carotid endarterectomy from the comparison study 
group. Fifty-five of 60 patients (92%) having carotid 
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endarterectomy had positive OPG-Gee tests preoperative- 
ly. The five patients with negative tests are of note. One 
patient with vertebrobasilar symptoms and bilateral verte- 
bral arterial stenosis also had a 50%-diameter left internal 
carotid stenosis. The patient underwent carotid endarter- 
ectomy prior to planned vertebral arterial surgery. The 
four other patients had carotid ulcerations without signif- 
icant stenosis. 

Noninvasive testing was also used in the postoperative 
management of the endarterectomy patients. One patient 
on awakening from anesthesia was noted to have a hemi- 
paresis. He had a positive DCE test, which had been 
performed on the table in the operating room. The vessel 
was immediately explored and was found to be throm- 
bosed. The internal carotid artery was opened, a thrombec- 
tomy was performed, and the patient was anticoagulated. 
Postoperatively, he had no neurological deficit and normal 
noninvasive tests. 

One week postoperatively, OPG-Gee tests were done on 
ten consecutive patients with unilateral lesions and posi- 
tive preoperative tests. Seven tests showed equal ophthal- 
mic artery pressures and pulse amplitudes; two tests 
showed 2 mm Hg ophthalmic artery pressure differences 
reduced from 10 and 13 mm Hg preoperatively; and one 
test showed a persistent 2 mm-eye-pulse amplitude differ- 
ence. 


COMMENT 


Each of the three cerebrovascular testing systems using 
the ophthalmic artery was observed to have advantages 
and limitations. Doppler cerebrovascular examination was 
the most portable, least expensive, and very convenient for 
checking patients as they recovered from anesthesia in the 
operating suite and recovery room. The Doppler equipment 
is the most versatile because it is also used for other venous 
and arterial examinations. However, in our study DCE was 
the least accurate test and required the most operator skill 
for performance and interpretation. Although permanent 
tracings were occasionally obtained with DCE technique, it 
was cumbersome and time consuming and it did not 
improve accuracy. Because a comparison study was being 
performed, all tests were considered either positive or 
negative, which may unfairly bias DCE results. Doppler 
cerebrovascular examination occasionally yields equivocal 
findings? that in this study were considered negative. For 
stenotic lesions, the low false-positive rate of 5% (2/40) and 
the high false-negative rate of 58% (17/32) reflect this 
approach (Table 3). The four of five negative DCE tests in 
patients with 60% to 75% diameter stenosis (Table 2) 
suggest that higher degrees of stenosis are required to 
cause detectable periorbital flow direction changes than to 
alter pulse arrival times or to lower ophthalmic arterial 
pressures. 

Examination of ear pulse tracings with OPG-Kartchner 
allowed differentiation of common carotid from strictly 
internal carotid lesions and improved accuracy compared 
with Doppler examination. Administration of the test, 
while requiring correct technique, does not require undue 
skill and the permanent tracing can be checked by a skilled 
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interpreter. Our accuracy of 86% for stenotic lesions is 
comparable to that (91%) reported by Kartchner et al? for 
OPG-Kartchner without phonoangiography. The differ- 
ence may be due to our errors in tracing interpretation. Six 
of the false-positive and false-negative tracings from this 
comparison study were referred to Dr McRae? as unknowns 
for analysis. His interpretation was different from ours 
and agreed with the angiographic findings in two of the six 
cases. Interpretation of the OPG-Kartchner tracing 
requires careful evaluation and considerable experience to 
obtain maximum accuracy. 

The OPG-Gee was the most accurate ophthalmic test in 
our clinic for detecting internal carotid lesions. The OPG- 
Gee required the least time and skill for administration 
and interpretation. The two false-negative tests, which 
occurred in patients with complete internal carotid occlu- 
sions, were referred to Dr Gee for analysis and were 
eonfirmed as false-negative tests. Although all five 
patients with 60% to 75% stenosis (Table 2) had positive 
tracings in this series, we have previously noted negative 
tests with this degree of stenosis.* 

Combining any of the three tests did not improve 
accuracy since the two false-negative OPG-Gee tests were 
also false-negative tests by OPG-Kartchner and DCE. 
None of the three tests differentiated between stenosis 
and complete occlusion of the internal carotid artery. None 
of the three ophthalmic tests detected ulceration in the 
absenee of 60%-diameter stenosis. However, the observa- 
tion that most symptomatie ulcerations occurred in the 
setting of detectable stenesis makes the noninvasive 
confirmation of clinically important carotid lesions possi- 
ble in greater than 90% of the population of patients seen 


jn our clinic who ultimately have carotid endarterectomy. 


Our experience is quite different from that of Barnes and 
co-workers.’ They noted that two thirds of their patients 
with ulcerations did not hawe significant stenosis. This 
discrepancy may be due to differences in indications for 
surgery, interpretation of angiograms, or patient popula- 
tion and emphasizes the need for each group to evaluate its 
own results of noninvasive testing devices prior to using 
them for making decisions regarding therapy. 

Direct examination of the carotid bifurcation by bruit 
analysis, phonoangiography,’ or ultrasound techniques 
improves accuracy of noninvasive testing results. Howev- 
er, even complete noninvasive visualization of the extra- 
cranial internal carotid artery may miss significant inter- 
nal carotid disease (Fig 7), which an ophthalmic test will 
detect. 

Although the role of noninvasive testing continues to be 
refined and further prospective studies are needed, nonin- 
vasive eerebrovascular testing has become an integral part 
of our evaluation of patients with suspected cerebrovascu- 
lar disease. We routinely perform a baseline OPG test on 
all patients with occlusive vascular disease of any organ 
system referred to our clinic (claudication, angina, etc) to 
determine if the patient has greater than 60% stenosis of 
either carotid artery. Completely asymptomatic patients 
with cervical carotid bruits are followed for the develop- 
ment of progressive lesions as indicated by serial OPG 
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tests. Return of the OPG test to normal after carotid 


endarterectomy generally occurs. Failure of the OPG-Gee 
test to return to normal or to markedly improve may 
indicate residual stenosis at the operative site, proximal 
vessels, or intracranially. Patients are followed postopera- 
tively with serial OPG tests to detect recurrent disease. 
The OPG-Gee test is also useful for control of angiography. 
Patients with positive OPG-Gee tests and negative initial 
films during angiography undergo additional study with 
multiple views and intracranial evaluation to discover the 
missed. ophthalmie, intracranial carotid, or aortie arch 
lesion that will often be found. 

The importance of angiography in the patient with a 
focal neurological deficit due to transient ischemic attacks 
without regard to negative noninvasive tests has been 
emphasized by others."* Ulceration may occur in the 
presence of a normal ophthalmic test. However, for 
patients with less clear symptoms or bruit of unknown 
hemodynamic significance, a noninvasive ophthalmic test 
provides a safe, simple, rapid test with acceptable accura- 
cy. 


Fredrick A. Bomysoad provided technical assistance. 
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Discussion 


RonBERT W. HoBsoN, II, MD, Newark NJ: The authors are to be 
congratulated on performance of an important study correlating 
contrast arteriography and noninvasive techniques, which also 
confirms my impression on the value of OPG. In our own 
institution, we have recently completed an evaluation on the 
accuracy of our noninvasive testing, in which we correlated results 
of contrast arteriography in 60 patients with directional Doppler, 
OPG, and the Hokanson pulsed Doppler imager. We have essen- 
tially duplicated Dr McDonald's results with regard to OPG, 
having an accuracy of 93%. However, using 50% stenosis as the 
hemodynamically significant level of disease, our accuracy with 
directional Doppler decreased to about 50%. The first question I 
have concerns the accuracy of OPG: If the OPG is as accurate as 
you have presented and we have confirmed in our own laboratory, 
what is the role of directional Doppler testing and how should it 
best be used? 

With regard to noninvasive carotid imaging, in our series of 110 
carotid arteries examined, we noted 14 total occlusions, 13 of which 
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were diagnosed by the sel Doppler i imaging device. Since OPG | 


is unable to distinguish between high-grade stenosis and total 
oeclusion, we have found the imager to be a valuable addition to 
our noninvasive assessment of patients with extracranial carotid 
disease. My second question is whether you have had any experi- 
ence with an imaging device, and whether you have any additional 
insight from your analysis on making the differentiation between 
high-grade stenosis and total occlusion. 

WILLIAM M. ABBOTT, MD, Boston: This article illustrates a trend 
that we are seeing in noninvasive evaluations, which is to try to 
distinguish strengths and weaknesses of the various techniques, 
each with its own enthusiasts and advocates. 

We have been involved with four different techniques—the 
OPG-Gee, carotid phonoangiography, the supraorbital Doppler, 
and pulse Doppler imaging. We have believed not only the need to 
evaluate these clinically, but to go into the basic science and 
understand the theory behind them. We would agree with the 
authors that the OPG-Gee is very accurate, relatively simple and 
straightforward. 

As far as the audiofrequency spectrum is concerned, a lot of 
work is going on. In some of our experimental work, we have 
found, in the midzone stenoses, 40% to 60% to 70%, that some very 
interesting and accurate information comes from the CPA or the 


audiofrequency spectrum of the bruit itself. This technique also 


localizes the bruit to the carotid bifurcation and identifies those 
transmitted. We were interested in Dr Kartchner’s OPG, although 
we have decided to call it OPR. An important thing as far as 
physics and hemodynamics are concerned, is that flow direction is 
not what we’re really looking at. What is being identified is a 
pressure gradient and with measurements of pulse wave velocity 
we see that with increasing pressure drop there is a decreasing 
pulse wave velocity. This is not due to the stenosis but vessel 
compliance, and with an increasing pressure drop there is an 
increasing compliance associated with pulse wave velocity change. 
Therefore, there is very good correlation not only between pres- 
sure drop but flow reduction with phase delay. So the Kartchner 
technique certainly has a great deal of theoretic validity. 

When we took it to the clinic, we found that there were a 
significant number of false-positive and negative results with 
agreement only in 23 of 36 instances. 

Does this mean that this particular test is bad? I think no. It has 
a great deal of merit. It is still premature because of what the 
authors have said. The symptoms and types of patients all seem to 


. differ from place to place, and it is very important that we use one, 


two, or three tests in combination to cover all the possibilities in 
the diagnostic spectrum. 

Victor G. DE WorrE, MD, Cleveland: I would like to briefly 
recount our experience with a newer OPG called the Zira OPG 100 
that is now being actively marketed by the manufacturer. This 
instrument measures and displays on a panel pulsatile wave form 
delays, comparing so-called pulse arrival times between each eye, 
between each earlobe, and between the eyes and the earlobes. It 
differs from the Kartchner-McRae instrument in that it is an 
air-filled system rather than a fluid-filled system. To my knowl- 
edge, there has been no report in the medical literature concerning 
this instrument. To extol its virtues, the manufacturer refers to 


the work published on the Kartchner-McRae instrument. It is well 


accepted by the patient, simple to use by the laboratory technician, 
and it takes a very short period of time to perform. Unfortunately, 
the degree of accuracy is unacceptable. 

We have made a correlation between our Zira OPG results and 
angiograms in 50 patients. I am reporting the results that are 
most important as far as the clinician is concerned, that is, the 
correlation between the OPG results and unilateral high-grade 
stenosis or occlusion of the internal carotid or the distal common 
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carotid artery. Of a total of 36 patients with bruits, 27 had these 
severe abnormalities on the angiogram. Fifteen patients or 56% 
had abnormal OPGs and 12 patients or 44% had false-negative 
OPGs. 

The remainder of the 50 patients studied consisted of bilateral 
disease. The correlation with bilateral disease was about 50%, 
which is what the manufacturer claims is the best that this 
instrument can do with bilateral carotid disease, but which is not 
very helpful to the clinician. 

Accordingly, we believe that as a screening instrument in 
patients with significant internal carotid disease the Zira OPG is 
unacceptable and we have had to give it up. I have made this 
report at the urging and encouragement of a number of your 
colleagues, and I would appreciate hearing from any other observ- 
ers who have had experience with this instrument. 

It seems to be ill advised to buy a noninvasive instrument that 
has not been evaluated by experienced and reliable investigators 
and the results published in the medical literature. 

ROBERT B. RUTHERFORD, MD, Denver: I rise to make four points, 
the first two of which are nicely brought out by this fine article. 

First, you cannot compare the diagnostie accuracy of different 
methods by comparing reports from different authors. We need 
studies like the one reported here in which competitive methods 
are compared in the same patient population. 

Second, one can greatly influence the reported overall accuracy 
of a method simply by the degree of occlusive disease that is 
represented in the population studied. Commonly a new method is 
initially applied to a population that is disproportionately 
weighted by patients with total occlusion since they have not been 
operated on but are being followed and are readily available to 
study. The authors have apparently not done this and should be 
commended for not including many total occlusions in their study. 
In that light, their reported rates of diagnostic accuracy are all the 
more impressive. 

Our experience with these two techniques has not been quite as 
good although this may be related to the fact that we consider 50% 
rather than 60% stenosis to be "significant disease" and, we have 
only recently added the refinements that Barnes introduced to our 
periorbital Doppler study. However, we would agree that both of 
these techniques are sensitive enough to determine whether 
hemodynamically significant carotid occlusive lesion exists. I 
might note parenthetically that the OPG we used was a Zira and it 
gave an 88%-accuracy in identifying significant carotid occlusive 
disease. It looks like Dr De Wolfe and I had two very different 
machines. 

Finally, whereas carotid velocity wave form analysis which we 
use was more sensitive in detecting less than 50% stenoses, it did 
so only at an unacceptable false-positive rate of 16%. And although 
we are now developing ways to get rid of these false-positive 
results, we are still faced with the fact that, at present, we cannot 
reliably identify a lesion with less than 25% stenosis. 

By using a combination of these tests, we are able to answer two 
questions: (1) Does the patient have a hemodynamically signifi- 
cant lesion, which is very important in terms of prognosis, 
particularly with asymptomatic bruits, and (2) whether or not that 
hemodynamically significant disease represents a total occlusion 
or an operable partial occlusion. Unfortunately, we still can't 
separate the normal carotid from one with a nonstenosing ulcer- 
ated plaque, which we found to be more common than the authors. 
Unfortunately, ultrasonic imagers or isotope tagging methods, if 
they are refined enough for clinical application, are going to be 
less widely available, more expensive and technically more compli- 
cated, and therefore, probably not applicable to me average 
vascular diagnostic laboratory. 

HENRY D. BERKOWITZ, MD, Philadelphia: The NES have a fine 
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study ead I am in complete agreement with their findings relative 
to the -esults of the OPG-Gee and the OPG-Kartchner findings. 
We perormed a study similar to theirs that varied only slightly in 
that instead 0? both of these tests being performed in the same 
laboratory, we had two separate laboratories at the University of 
Pennswivania, one run by the neurologists and one run by the 
peripheral vascular surgeons. In our laboratory, we used the 
OPG-Gee, although not the Gee apparatus but rather the OPG 
attachments to the life seiences machine. The neurology service 
uses the OPG-Kartchner apparatus. 

Thes- patients were, therefore, studied by two laboratories that 
were campletely separate and completely familiar with the intri- 
cacies c^ the respective tests. The studies were done by technicians 
who we-e completely blinded with respect to each other's findings 
and with respect to the arteriographic results. The criteria used 
for the interpretation of these tests was similar to the criteria 
reported by the authors except for one small detail. 

In imerpreting the OPG-Gee results, the authors stated that 
when the ratio of the OPG pressure to the brachial systolic 
pressure (OPG/BP) was less than 0.66 that this was considered to 
be an abnormally low value and indicative of considerable disease. 
We have obtained a different relationship of OPG/BP which is 
based en findings of 64 normal carotid arteriograms. Our results 
indicat. that the OPG/BP ratio in normal patients varied in a 
linear fashion from 0.9 in patients who had a systolic pressure of 
100 to zratio of 0.5 in patients whose systolic pressure was 180 mm 
Hg. The differences in our data from the authors' may be related 

_ to the eifference in instrumentation that was used. Although the 
authors used the Gee apparatus, we used the OPG attachment to 
the Lif* Science Pulse Vclume Recorder. 

Our results showed that carotid stenoses from 0% to 40% 
reduction in diameter both OPG-Gee and OPG-Kartchner tech- 
nique sowed a 6%-false-positive result. In lesions varying from 
41% to 70% stenoses, the OPG-Gee was positive in 46% and the 
OPG-Kartchner was positive in only 21%. In stenoses from 71% to 
100% waich are considered to be hemodynamically significant, the 
OPG-G=e was positive 94% compared with only 82% with the 
OPG-Kartchner. Most of the errors with the Kartchner technique 
were im patients who had considerable bilateral carotid artery 
disease- It is interesting that approximately 40% of the patients 
who ha» substantial carotid lesions, in our study, do have hemody- 
namicaly significant bilateral disease. 

Davie S. SUMNER, MD, Springfield, Ill: The authors produced a 
well-cosceived and beautifully presented study. We, too, have had 
considerable experience with one of these modalities, the OPG- 
Karteh-er, in approximately 400 patients. Unfortunately, our 
results have rot been quite as favorable as those presented 

today. 
=~ The @PG was compared with roentgenographic studies of 153 
interna carotid arteries. A diameter stenosis of 40% or greater on 
roentgenograms was considered to be "positive" for the purposes 
of this comparison. Correspondence was achieved in 122 of 153 
studies. for an overall accuracy of 809. However, the false- 
negative incidence was 13% (15/113) and the false-positive inci- 
dence veas 40% (16/40). This gave a specificity of 86% (98/114) and 
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a sensitivity of only 63% (24/39), which is pretty bad. 
When the roentgenographic stenosis was 80% to 100%, the OPG 


detected 90%; but in the 60% to 80% range, only 60% were detected. 


Moreover, there were 25% false-positive OPGs in the group with no 
stenosis and 43% positives in those with less than 20% stenosis. 
Our results with the Hokanson pulsed-Doppler imaging system 
have been somewhat better. At present, we have a correspondence 
rate of about 90% with a false-negative incidence of 5% and a 


false-positive incidence of 15%. 


Dr McDoNaLD»: First, I need to correct a possible misstatement; 
Dr Rutherford, our study did include patients with complete 
internal carotid occlusion. 

To answer Dr Hobson’s question concerning use of DCE, I would 
say DCE is helpful in evaluating the most normal carotid artery 
(highest OAP) in a patient who has a positive OPG-Gee. If DCE is 


positive, bilateral greater than 60% stenosis is confirmed. Since  - 
DCE does not rely on ophthalmic comparisons but rather ipsilater- 

al external, internal carotid comparison, it is also used in patients | 
with known eye pathologic findings to check the opposite carotid — — 


artery. Compared with OPG-Gee or Kartehner, DCE is a skill 
examination and I would expect, if this study were performed by 
other examiners who have reported 90% accuracy, the results for 
DCE could be better. On the other hand, the casual examiner 
should expect poorer results. 

We also use other direct carotid bifurcation noninvasive tests. 
Bruit analysis, phonoangiography, and Doppler velocity wave 
form analysis are used to detect stenosis of 60% or less and to 
differentiate tight stenosis from complete occlusion. None of the 
ophthalmie tests can differentiate tight stenosis from complete 
occlusion unless common carotid compression is added. 

Several discussants have categorized patients with 50%, 40%, or 
even 20% stenosis as “true positives.” I believe this is unrealistic 
for the ophthalmic tests. None of these tests can detect a lesion 
unless the lesion produces a pressure, time or flow “gradient,” 
which occurs only with a diameter stenosis of at least 50% to 70% or 
luminal area reduction of at least 75%. One can be confused 
reviewing the literature in this regard since some investigators 
speak of 40% “flow reduction,” which translates to 60% to 70% 
diameter stenosis or more, One must recognize the limitations of 
these ophthalmic tests or be sadly disappointed when attempting 
to detect minimal lesions. 

The criteria of the OPG-Gee presented in this paper cannot be 
transferred to any other "pressure" OPG. The mechanics are 
different. A monocular OPG cannot be as accurate as a bilateral 
simultaneous OPG because the most sensitive criteria for detect- 
ing disease is noting a difference between the eye pressures. Eye 
pressures can vary 5 to 10 mm Hg from minute to minute and must 
be measured during the same heart beat to be most useful. Using 
the new OPG-Gee IV model, I would also expect other investiga- 
tors may find a 3- or 4-mm Hg eye pressure difference or a 
1.5-amplitude difference constitutes a positive test for the OPG- 
Gee. So much depends on individual technique of tracing interpre- 
tation, each laboratory must confirm its test results prior to 
clinical application. 


Detection of Carotid Disease—McDonald et al 1349 


+ J 4% 4 - 
. Conr TA, 
igea e RIT T 





COUNT 





is 





ed by McGraw-Hill... 
ANNOUNCING 


THE COMPLETELY UPDATED 
ig THIRD EDITION 





X 


sa ithe " 











Examine it FREE for 30 days — 


Simply fill out the form right 
now and then just drop it in the 
mail. 


This popular reference has now been updated 


to give you easy access to the many advances 
of the last five years. 
Convenient Source of Vital Data. 
Every chapter in this brand new edition has 


been extensively revised and updated. So in one 


central source you can, for example, quickly 
find new diagnostic techniques that can 


pinpoint problems more accurately in less time. 
Or find the latest consensus of expert opinion 
on the best way to manage a tricky disorder you 


may be seeing for the first time. 

Or locate original articles, research reports, 
and hard-to-find data on new breakthroughs of 
special importance to you. 

Fills Your Needs Fast. 

Whatever your need for surgical data may be 
at a particular moment, this completely modern 
Store of state-of-the-art information helps you 
fill it with the most advanced expertise available 
— and fill it fast, without digging through 
Scores of journal articles in a time-consuming 
search. 

For example, the chapters on oncology and 
transplantation have undergone major changes 


reference an indispensable aid in keeping 
up-to-date in every area of surgery. 
You can delay payment until you decide to 


keep it permanently. Otherwise, simply return it 


with your unpaid invoice within 30 days of 
arrival and you'll pay nothing for it. There's no 
obligation to purchase it, so fill out the form 
right now and mail it today. 


Special Features making this new Third 
Edition a pleasure to use frequently for 
convenient reference — 


e 1,800 photographs aid in diagnosis and 
technique 

e 308 precise illustrations show detailed 
anatomy and procedure 

e sturdy pyroxiline covers withstand years of 
daily use 

e special tough paper resists tearing 

* large type size eliminates eye strain 

e flexible binding lets all pages lie flat 

e updated bibliographic references for each 
chapter number well into the hundreds, and are 
grouped by special interest areas for your 
added convenience 

e 43-page index listing over 8,600 subjects 
aids you in fast and easy location of data on key 
topics and techniques 

® special proper name index lets you track 
down individual contributions to surgical 
knowledge and technique of more than 1,600 





Two-Volume Edition 

2,304 pages, twin volumes in convenient slip 
$48.00 

(ISBN: 0-07-055736-5) 





Carefully assembled for maximum 
practitioner value by this experience 
editorial team of surgery experts: 
SEYMOUR |. SCHWARTZ, M.D 
Editor in Chief Professor of Surgery, 
University of Rochester School of 


Medicine and Deritistry; Strong 


Memorial Hospital 


b to bring you the full benefit of the virtual different workers G. TOM SHIRES, M.D. 
+ explosion of new knowledge in these areas. Professor and Chairman, Departmei 
p In fact, this just-completed new Third New Third Edition focuses so strongly on of Surgery, Cornell University 
E Edition brings you so much new data that eight new advances in fields of keen interest that Medical College; The New York 
2 chapters have been completely rewritten these eight chapters were completely rewritten Hospital [ 
E from beginning to end to concentrate a wealth from beginning to end to incorporate new FRANK C. SPENCER, M.D. 
Re of vital new techniques right at your fingertips. knowledge: Professor and Director, Department 
Examine It FREE — Send No Money Now. e endocrine and metabolic responses to injury = cerdo Bs, k University 
* iate t! ; e chest wall, pleura, lungs, and mediastinum 
E itas Ai ated ires cart oat e peritonitis and intraabdominal abscesses EDWARD H. STORER, M.D. ; 
T whenever you need it, you really need to see e pediatric surgery Professor of Surgery, Yale University 
k this new Third Edition yourself. e shock School of Medicine; Veterans 
D ; L. e burns Administration Hospital, West Haver 
So fill out the form and just drop it in e pituitary zu 
the mail right now to receive a copy FREE for 30 e urology ... and based on the contributions c 


142rn 


days. 

When it arrives, examine it yourself 
Compare it to older references. See for yourself 
how the extensive updating makes this new 


In fact, a// 52 chapters are heavily 
revised and updated, including the 
bibliographic references following each one. 


63 additional distinguished 
specialists, all of them dynamic and 
active contributors to their fields. 





AVAILABLE 
RIGHT NOW 
OR IMMEDIATE 
USE 





"ood reasons why Principles of Surgery has proven 
plar with over 75,000 users of previous editions — 

ill be even more popular in this just-published and 
bed Third Edition. 


phasizes surgical areas of greatest current interest 
ctivity. This new Third Edition continues to respond to 
:urrent interests by emphasizing areas such as 
Ruma 
ètabolic response to surgery and trauma 
id and electrolyte therapy 
„perimental background and clinical applications of 
nology and transplantation 
ides in surgical techniques for both congenital and 
red cardiovascular disease as well as surgically 
ctable hypertension 
e increasingly recognized role of rehabilitation 


aphasizes the physiological bases of diseases and 

s how symptoms and diagnoses reflect underlying 
physiology. This lets you arrive at therapies by using 
and so eliminates the need for tedious memorization of 

SS lists of seemingly unrelated or irrelevant facts. 


iphasizes the clinical manifestations of disease 
'sses in detail for each surgical area. 


whasizes the practical surgical aspects of patient care 
as indications, techniques, and complications in steps 
iarallel the sequential stages of actual practice. 


iphasizes the information needed by sophisticated 
; and therefore fully meets just about every continuing 
ition or recertification need of practicing surgeons today. 





If card is detached, send your request for a 30-day free 
amination copy to F. Esposito — 27th Fl/McGraw-Hill Book 
mpany/1221 Avenue of the Americas/New York, N.Y. 10020. 


Canada: H. Somervilie/McGraw-Hill Ryerson, Ltd./330 Progress 
'enue/Scarborough, Ontario M1P 2Z5 








One-Volume Edition 
2,304 pages, 8 x 10 x 3", $38.00 
(ISBN: 0-07-055735 -7) 





r--------------- 


Examine This Just-Published THIRD 
EDITION of PRINCIPLES OF SURGERY 
FREE for 30 Days. 


Simply detach this form and mail it right now to: 
McGraw-Hill Book Co./P.O. Box 400/Hightstown, N.J. 
08520 


L] Please send me the new Third Edition of Principles of 
Surgery to examine FREE for 30 days. 


L] I prefer the One-Volume Edition (055735-7: $38.00) 

L] | prefer the Two-Volume Edition (055736-5: $48.00) 
When | decide to keep them at hand for convenient 
reference, l'Il send along payment for the amount indicated 
plus a small charge for postage, handling, and my state's 
sales tax. Otherwise, I'll simply return it along with my 
unpaid invoice within 30 days after they arrive and I'll pay 
nothing, owe nothing for it. 
C] Bill Me L] Bill My Organization 
C] ld prefer to prepay my order right now. My full payment 
plus tax is enclosed: McGraw-Hill will pay my postage and 
handling charges. | can return the reference within 30 days 
after delivery and still get a prompt and full refund for it. 
(Note: If you choose to prepay your order now, your check 
or purchase order must be attached to this form to assure 
prompt and proper handling.) 


Name 


Organization 





Address 





City/State/Zip 





72-U078-0192-1 


Offer good only in U.S. Orders subject to acceptance by McGraw-Hill. All prices subject to 
change without notice. 


Lo aum anb aes au ZU dis sum "me da hm wb Gib wj die dis uas uA WAP CE RE ah em du xm Mc de d uM 


Ger os a a a a 





~ 
aene t Ye a af 
A > "de r 
ur a 


Natural History of Nonstenotic, 


Asymptomatic Ulcerative 


Lesions of the Carotid Artery 


Wesley S. Moore, MD; Clark Boren, MD; James M. Malone, MD; 


Anthony J. Roon, MD; Ronald Eisenberg, MD; Jerry Goldstone, MD; Richard Mani, MD 


* To define the natural history of the asymptomatic, nonste- 
notic, ulcerative lesion involving the carotid artery bifurcation, 
the arteriograms and clinical course of 67 patients with 72 
asymptomatic ulcerative lesions of the carotid artery were 
reviewed. The angiographic appearance of ulceration was clas- 
sified into three groups: minimal (group A), large (group B), and 
compound (group C). 

Using life-table methods, the clinical course of these patients 
was compared between groups and was also compared to a 
nonrandomized surgically treated group of patients with nonste- 
notic ulcerative lesions in whom operation was performed for 
hemispheric or monocular symptoms. 

There were no significant (P > .1) differences in mortality, but 
the differences in stroke incidence was highly significant 
(P — .001). The annual stroke rate, averaged over seven years, 
was 0.4% per year for group A, 1.47% per year for the surgically 
treated group, and 12.5% per year for groups B and C. The data 
indicate that group A ulcers have a benign prognosis, in notice- 
able contrast to group B and C ulcers which incur a high risk for 
subsequent stroke. 

(Arch Surg 113:1352-1359, 1978) 
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T^ previous reports, we have demonstrated that nonste- 

notic ulcerative lesions of the carotid bifurcation ean be 
responsible for symptoms of hemispheric transient cere- 
bral ischemia and stroke. The mechanism by which this 
occurs is embolization of atheromatous, thrombotie, or 
platelet aggregate material from the depths of an ulcer 
crater to the cerebral circulation. 

The appropriate management for asymptomatic lesions 
of the carotid bifurcation, particularly the asymptomatic 
stenosis, is a topic of current debate. The natural history of 
the asymptomatic stenosis has not been definitively estab- 
lished and, as such, there are conflicting reports with data 
to support both operative and expectant management. re 
The natural history of the asymptomatic, nonstenoti¢ 

carotid ulceration has not been documented. During the 
course of cerebral angiography for various indications, it is 
not uncommon to discover an incidental nonstenotie ulcer- 
ation involving the carotid artery bifurcation. It had been 
our practice not to operate on these lesions; this provided us 
with a group of patients in whom the natural history of 
untreated angiographically proved, asymptomatic, nonste- 
notic ulceration could be studied. 

This report will document the natural history of these 
asymptomatic lesions and will compare the long-term 
status of these patients with those of a second group of 
patients who had elective carotid endarterectomy for 
symptomatic, nonstenotic carotid ulceration. 


METHODS OF STUDY 


The files of the vascular surgery and angiography registries, 
compiled between 1966 and 1977, at the San Francisco Veterans 
Administration Hospital, were surveyed to identify patients with 
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asympesomatic, nonstenotic ulcerative lesions of the carotid bifur- 
cation. The original indications for angiography in these patients 
included contralateral symptoms, carotid bruits, seizure, tumor, or 
other r=urologic disorders. Only those patients with lesions having 
neither hemispheric nor monocular symptoms associated with the 
identifed nonstenotic ulceration were included in the study 
group. 

The authors representing the Department of Radiology 
review d all angiograms without knowing the clinical status or the 
long-term follow-up of individual patients. Their role was to 
confirn- the presence of nonstenotic ulceration, that is, an athero- 
sclerot- plaque with ulceration that compromised no more than 
50% of -he internal carotid artery diameter in any projection. The 
nonste-otie uleerative lesions so identified were subdivided into 
three categories according to a previous classification." An "A" 





Fig 1.—Small but discrete ulcerative lesion on posterior aspect of 
internal carotid artery: rated group A. 
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Table 2.—Age, Associated Disease, and Follow-up 


Age, yr Cardiac Diabetes Follow-up, mo 
(Range and Mean) Hypertension (%) Disease (%) Mellitus (%) (Range and Mean) 
Asymptomatic group A 40-79 (60) 7/38 (45) 25/38 (66) 5/38 (13) 3-88 (39) 
Asymptomatic groups B and C 49-82 (66) 13/29 (45) 17/29 (59) 5/29 (17) 2-95 (39) 
Surge*y group 46-77 (61) 31/68 (48) 37/68 (54) 6/68 (9) 2-110 (42) 


= = 


ulcer was defined as a minimal excavation within an atheroscle- 
rotic plaque that the radiologist would clearly identify as a 
discrete ulcer. A “B” ulcer was defined as a large, obvious, 
excavation within an atherosclerotic plaque; a “C” ulcer was 
defined as one having multiple cavities or possessing a cavernous 
appearance on angiography (Fig 1, 2, and 3). This subclassification 
of ulceration was used to determine if the natural history of 
ulcerative lesions varied between the ulcer categories. If so, such a 
classification would then be helpful in providing prognostic data 
as well as descriptive information. 

Although the primary objective of this study was to document 
the natural history of patients after identification of asymptomat- 
ie, nonstenotic ulcerative lesions of the carotid bifurcation, we 
thought that it would be of value to have a surgically treated 
group, studied in a similar manner, for comparison. Since it had 
been our policy not to operate on asymptomatic lesions, no strictly 
comparable group was available. However, because our group had 
initiated the concept of incriminating nonstenotic ulcerative 
lesions as a source of emboli-producing hemispheric or monocular 
events, we have acquired a series of patients, managed by 
endarterectomy, for symptomatic, nonstenotic ulcerative lesions 
of the carotid bifurcation.'? 

This group of patients was selected for comparative study with 
respect to late results. We recognize that this comparison lacks the 
desirable characteristics of randomization and hence, cannot be 
considered a pure control. However, since our surgical group was 
originally symptomatic, we assumed that this group of patients 
might, if anything, fare less well on late follow-up than a 
comparable asymptomatic group since we could not always be 
certain that the symptoms came from the surgically removed 
lesions. 

While the radiologists, blinded to the clinical status or late 
results, were reviewing the angiograms, the clinicians, blinded to 
the angiographic data, reviewed the patients. All hospital charts 
were surveyed with respect to demographic and outcome data. In 
addition, all living patients were contacted for interval cerebro- 
vascular history and establishment of current neurologic status. 
Finally, in the case of patients who had died, the families were 
contacted for information regarding premorbid cerebrovascular 
status, hospitalization, causes of death, and autopsy findings 
where available. Demographic data were tabulated to compare the 
surgical group with the nonoperative study groups. These vari- 
ables, including associated risk factors, were studied for any 
significant difference by using x^ analysis corrected for continui- 
ty. Finally, the surgical and nonoperated groups were compared 
with regard to stroke morbidity and overall mortality using the 
methods of life-table analysis. Statistical significance of differ- 


Table 1.—Indications for Operation 


Contralateral stenosis: global or nonspe- 
cific symptoms 







12 (15) 
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Fig 2.—Large ulcerated lesion involving posterior wall of internal Fig 3.—Multiple ulcerations with undermining extending from 


carotid artery: rated group B. carotid bulb up posterior aspect of internal carotid artery: rated 
E group C. 
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a t Follow-up 
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Table 5.—Comparative Incidence of Cerebral Infarction 


Myo-  Cerebro- Crude 
cardial vascular Car- Annual 
Infarction Accident cinoma Trauma Other Total Antecedent Stroke- Stroke Rate: 


Surgery > Transient Rate in Averaged 
group 6 1 1 1 4 13 No. of Ischemic Year Over 7 yr, 
Nonoperated Strokes Attacks 1, % %/yr 
group A 2 3 1 1 2 9 Asymptomatic 
group A 1 0 3.1 0.4 


Nonoperated 
groups Asymptomatic 
B and groups B 


C and C 10 0 15.0 12.5 








Surgery group 





*Includes postoperative strokes. 
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Fig 4.—Life-table presentation of survival with nonstenotic asymptomatic carotid ulcer carried out to 96 
months. No significant difference in survival between nonoperated and operated groups, although there 
is suggestion that unoperated patients with B and C ulcerations fare less well than operated group or 
nonoperated, asyrr ptomatic A group. However, all three groups have statistically lower survival rate than 
predicted survival *or age-adjusted normal population. 


ences between the groups was obtained by comparing the SEM for 
each point on the corresponding | fe-table curve by t test analy- 
sis. 


CLINICAL MATERIAL 


Sixty-seven patients were founc to have asymptomatic ulcera- 
tive lesions involving 72 earotid.arteries. Forty carotid ulcers in 38 
patients were categorized as A, and 32 lesions in 29 patients were 
in category B or C. Sixty-eight pa-ients underwent endarterecto- 
my of 79 symptomatic nonstenotie lesions of the carotid bifurca- 
tion. The indications for operatior are given in Table 1. 

The ages of the patients, incicence of hypertension, cardiac 
disease, diabezes mellitus, and duration of follow-up are given and 
compared for the surgical and nonsurgical groups in Table 2. The 
parameters of age, incidence of hypertension, cardiac disease, and 
diabetes mellitus were compared between groups by statistical 
analysis, and no significant (P > .01) differences were found, 
indicating comparability of surgical and nonsurgical groups with 
regard to these characteristics. 


RESULTS 


Mortality and cerebral infarction were the two major 
variables for comparison during late follow-up. Surgery 
and nonsurgery groups were compared for each result 
category so that the natural history of the nonoperated, 
asymptomatic, nonstenotie ulcerative lesions could be 
compared with the immediate and late results of those 
patients treated by carotid endarterectomy. 
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Mortality 


There were no deaths in the patients treated by carotid 
endarterectomy within 30 days of operation. Sixty-eight 
patients in the surgical groups were compared with 38 
patients in the asymptomatic group A category and 29 
patients in the asymptomatic groups B and C. The survival 
rate in each group is expressed in life-table format, 
together with the predicted survival for a normal, age- 
adjusted population in Fig 4. The three-, five-, and eight- 
year mortality figures are compared in Table 3. 

Although it would seem that the nonsurgery groups B 
and C have a higher mortality than the surgery group and 
the nonoperated group A patients, statistical analysis 
failed to demonstrate any significant (P > .01) difference 


between these groups. However, all groups with cerebro- . 


vascular disease had a statistically higher mortality when 
compared to the expected survival of a normal population. 
The causes of death are given in Table 4. 


Cerebral Infarction 


The comparative stroke incidence is represented in Fig 
5. This is plotted using a life-table format so that the 
cumulative stroke rate of those patients at risk for each 
successive follow-up time interval is represented. In the 
patients with asymptomatic category A ulcers, there was 
one stroke in year 1 and none thereafter, yielding essen- 
tially a flat or stroke-free curve, indicating a low-stroke 
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7 Fig 5.—Permanent neurologic morbidity: nonstenotic asymptomatic carotid ulcer. 
E. incidence of cerebral infarction during late follow-up, 


using life-table format. Nonoperated group A ulcer 
patients and surgically treated patients show essentia 


months, in noticeable contrast to nono 


risk in this group of patients. In patients with groups B 
and C ulcerative lesions, there were a total of ten strokes 
appropriate to the side of the lesions in question. These 
= Strokes occurred at two specific time intervals. The first 
=~ Critical period was within the first year after diagnosis, 
E and yielded a stroke incidence of 15%. The second critical 
= interval occurred between 60 and 78 months after diagno- 
E sis; at that interval the cumulative incidence of stroke 


Re 


3 rapidly increased from 25% to 87% of the patients at 
ee risk. 
E T It should be noted that none of the ten patients who 
= suffered a stroke had warning, antecedent, transient 
. . ischemic attacks. In the surgery group, there were three 
= Strokes that occurred within 30 days of operation, for a 
-.. procedure morbidity of 3.7% and a patient morbidity of 
C e 4.4%. Therefore, the cumulative stroke-free incidence at 
— . the beginning of follow-up started at 95.6%. During subse- 
E . quent follow-up, there were three new strokes. However, 
- . the configuration of the stroke-free survival curve was 
. essentially flat, indicating protection against stroke and 
- presenting a configuration quite similar to the nonopera- 
= tive A ulcer group. This was in noticeable contrast to the 
E ~ configuration of the curve for groups B and C. The critical 
data for comparison is given in Table 5. 
.. The three curves in Fig 5 were analyzed for significance 
... of difference by comparing the standard error of the mean 
. for each point on each curve by t test. The group A ulcer 
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ae curve was compared with the groups B and C ulcer curve. 
K. The differences approached statistical significance be- 
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Graph represents 


Ily stroke-free status on follow-up extending to 96 


perated B and C ulcer groups that incurred 1596-stroke rate during 
te, first 12 months and progressed to 87%-stroke rate by 78 months from time of diagnosis. 


tween six and 66 months of follow-up, with P < .057. After 
66 months, the differences became highly significant, with 
P ranging from <.02 to <.001. 

The curve for group A ulcers was then compared with the 
surgery group's curve, and no difference of statistical 
significance was found. Finally, the curve for the surgical 
group was compared with that of groups B and C ulcers. 
The differences became highly significant at 72 months, 
favoring surgery with P — .001. 


COMMENT 


The importance of embolization from ulcerative lesions 
of the carotid artery in the genesis of transient ischemic 
attacks and stroke was brought to our attention in reports 
by Fisher" and Hollenhorst.'* These authors noted choles- 
teral emboli in retinal vessels of patients experiencing 
transient monocular blindness. Julian et al in 1963, and 
Ehrenfeld et al'* in 1966, published surgical data demon- 
strating that particulate material (clot or cholesteral 
debris) discovered at the time of operation, resided in 
ulcerative stenotic carotid lesions in those patients experi- 
encing hemispheric or monocular transient ischemic 
attacks. Gunning et al^ in 1964, challenged the then 
predominant hemodynamic concept of transient ischemic 
attacks (relating the symptoms of cerebral ischemia to 

reduction of cerebral blood flow due to extra or intracranial 
stenotie lesions) and expressed their convietion that the 
major pathogenetic mechanism of hemispheric or monocu- 
lar transient ischemic attacks and stroke were emboli 


Carotid Artery Ulcerations—Moore et al 


originating from ulcerative plaques. 

The theory, although appealing, was difficult to validate 
in surgical series since the established criterion for opera- 
tion on the earotid artery demanded the presence of a 
stenotic (greeter than 50%) lesicn of the carotid bifurcation 
as indication for operation. Thus, a good postoperative 
result could be credited to improvement of cerebral blood 
flow rather than the removal o? an embolic source. 

In 1968, we presented a series of patients who experi- 
enced hemispheric or monocular events associated with 
nonstenotie ulcerative lesions. These nonstenotic lesions 
were removed by endarterectomy. The patient's asympto- 
matic course after operation could only be credited to the 
removal of an embolic source rather than to an improved 
blood flow, since none of these lesions were of hemody- 
namic significance. We have subsequently reported that 
the excellent late results of an 2xpanded series on nonste- 
notic, symptomatic ulcerative lesions, continued to justify 
the arterial emboli hypothesis.” Therefore, the importance 
of nonstenotic ulcerative lesioms in the genesis of hemi- 
spheric or monocular transient ischemic attacks or cerebral 
infarction was clearly established. 

The imporzance of asymptomatic lesions of the carotid 
bifurcation, as well as the indication for prophylactic 
operation, have been much debated issues. In the instance 
of the asymptomatic stenosis, Thompson and Talkington‘ 
followed a group of 102 patients with asymptomatic bruit 
who, for a variety of reasons, did not receive operations. 
These patients were followed up to ten years. Only 54% 
remained asymptomatic during the follow-up period. 
Twenty-seven percent developed transient ischemic 
attacks and 19% had frank strokes without antedent 
transient ischemic attacks. On the other hand, Humphries 
et al’ followed a group of 168 patients with angiographical- 
ly proved stenoses of varying degree and found that 
transient ischemic attacks developed in 26 patients, and 
only four patients had frank s-roke. These authors argue 
that most patients will have an-ecedent transient ischemic 
attacks prior to cerebral infarction, and therefore, it is 
reasonable to follow the asymptomatic carotid stenosis 
patient until symptoms oecur. Because some authors 
discuss asymptomatic bruit wh:le others address asympto- 
matic stenosis, and because mone of these studies used 
life-table methods to assess time interval stroke risk, the 
natural history of asymptomatic stenosis has still not been 
defined. 

The occurrence of asymptomatic ulcerative lesions of the 
carotid artery, found incidental to cerebral angiography 
performed for another reason is a relatively common 
finding. The appropriate management for the asympto- 
matic, nonstenotic ulcerative lesion was unknown because 
the natural history had not been defined. Our previous 
practice of not operating on such lesions provided us with 
the opportunity to perform a retrospective review and to 
define the natural history of patients with unoperated, 
nonstenotic, ulcerative lesions of the carotid bifurcation. 
The data presented in this report indicate that minimal 
ulceration or irregularity, so-called group A ulcers, have a 
very benign prognosis in noticeable contrast to the larger 
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or compound ulcerations, so-called groups B and C, which 
have an alarmingly high incidence of cerebral infarction, 
averaging 12.5% per year over a seven-year follow-up 
interval. It is of considerable concern that no patient with 
groups B and C ulceration who subsequently went on to 
stroke experienced antecedent transient ischemic at- 
tacks. 

It might be presumed that the natural history of any 
patient with carotid artery disease, severe enough to 
produce large or compound ulceration, would be equally 
poor with or without an operation. However, a parallel but 
nonrandomized group of patients in whom carotid endar- 
terectomy was performed for symptomatic nonstenotic 
ulcerative lesions has been shown to have a benign follow- 
up and to be essentially protected from subsequent stroke 
in the distribution of carotid endarterectomy. Their course, 
when followed as long as eight years, was quite similar to 
the benign behavior of the minimal or group A ulcerative 
lesion. 

In view of these findings, we would make the following 
recommendations. When an asymptomatic, nonstenotic 
irregular or group A ulceration is found incidental to 
angiography for another reason, a knowledge of the benign 
natural history of this lesion would indicate that operation 
is clearly not warranted. However, when a large ulcer 
(group B) or a compound cavernous ulceration (group C) is 
found, operative repair is recommended provided that the 
patient has no medical contraindications and has a 
presumed life expectancy of five years or more. The effect 
of antiplatelet drugs, such as aspirin, dipyridamole (Persan- 
tine), or sulfinpyrazone (Anturane), on the natural history 
of the asymptomatic nonstenotic ulceration is unknown. A 
randomized study designed to evaluate the efficacy of 
antiplatelet therapy and to determine its effect in altering 
the natural history of the untreated asymptomatic nonste- 
notic ulceration would seem to be justified. 

However, until a study demonstrates efficacy of anti- 
platelet therapy, prophylactic carotid endarterectomy in 
those centers that can do the operation with low morbidity 
and mortality is indicated, and can be well justified for 
patients with asymptomatic group B and C ulceration. 


Nonproprietary Name and Trademark of Drug 


Dipyridamole—Persantine. 
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Discussion 


JESSE E. THOMPSON, MD, Dallas: Since most of these strokes in 
groups B and C occurred at five to seven years postdetection, the 
first question is, Dr Moore, do you have any idea of the status of 
the opposite artery when the stroke occurred? 

Second, did the appropriate artery with the ulcerated lesion 
become totally occluded when the stroke occurred and was a bruit 
present? In other words, what was the mechanism of the stroke 
when it occurred in these patients in groups B and C? Was it 
embolie or was it due to reduction in cerebral blood flow? The 
reason for asking this question is that in our experience when a 
partially occluded vessel becomes totally occluded acutely, the 
incidence of frank stroke is really quite high, particularly so when 
there are no preceding transient ischemic attacks, as you showed. 
Might not serial testing with the oculopleythsmography, or a 
similar instrument, pick up these patients and suggest when an 
arteriogram might be done; that is, if it goes from negative to 
positive, since the interval is quite long? 

I think this approach might be justifiable based on the Javid 
nine-year study of the growth of atheromas. In this study, Javid 
and his associate showed that only 34% of the lesions increased in 
size at a rate greater than 25% a year. Therefore, at the time these 
patients had a stroke, the problem was that perhaps the artery had 
become totally occluded. 

Finally, I wonder if you could tell us what the ages of the 
patients were at the time that strokes occurred in groups B and 
C. 

WILLIAM K. EHRENFELD, MD, San Francisco: At the University 
of California in San Francisco, we have had a long-time interest in 
this subject, particularly the ulcerated nonhemodynamically 
significant carotid stenosis. I am concerned about the recommen- 
dations regarding these asymptomatic patients. For one thing, I 
can see little difference between A and B ulceration shown by Dr 
Moore. 

I have several questions: I wonder what kind of strokes were 
incurred by the patients, namely, the severity. Were the patients 
examined at the time by physicians and were arteriograms done? 
Were any interval arteriograms taken to follow the progression of 
the lesion? What thoughts do you have to explain the tremendous 
increase in numbers of strokes between the fifth and seventh 
years? 

I personally am of the belief, as is the rest of our group, that 
more information and data are needed before making a surgical 
recommendation in this group of patients. A controlled prospec- 
tive study with a larger series of patients should shed more light 
on the question. 

SHELDON M. Levin, MD, San Francisco: I think it appropriate 
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that we talk about the natural history of this condition, both of 
moderately stenotie carotid arteries and in particular ulcerated 
plaques. 

I would like to present an alternative view. Sixteen years ago, I 
first became aware of a patient who had 50% stenosis of an 
internal carotid artery but was asymptomatic. It was my belief, 
and it is still my belief, that all of these patients are fragile, and 
they are at risk, but I believe that truly asymptomatic patients 
should be observed, and it may be incorrect-that all of 
these patients have premonitory symptoms. If they were educated 
so they would report their symptoms when they are very subtle, 
then I think perhaps Dr Thompson's 19%-stroke rate, Dr Evans’ 
15%-stroke rate in the so-called “asymptomatic” patient may be 
truly reduced. 

I have a personal follow-up of more than 100 patients who have 
angiographic evidence of more than 50% stenosis in a carotid 
artery followed from two to 16 years, and there has not been one 
patient who has had a stroke. I wonder about this. But this is a 
personal follow-up, and I submit that possibly in a Veterans 
Administration hospital setting it is not quite so easy for the 
patient to get to the involved vascular surgeon. 

At any rate, I think it is a matter of education of our patients, 
and I follow these patients. They are receiving aspirin. If they are 
going to be considered for coronary bypass or excision of an 
abdominal aortic aneurysm, then I would make exceptions. But, I 
would suggest a more conservative view of following these 
patients very, very carefully and not operating on them. 

Max R. Gaspar, MD, Long Beach, Calif: The makeup of the 
surgical group was not quite clear to me. Were they selected to 
match the nonoperated group? Also, it seems peculiar that all of 
the surgical group had symptoms, whereas those of the nonoper- 
ated group who had strokes did not have premonitory transient 
ischemic attacks. This is contrary to our usual belief. 

There is one concept that has received little or no mention in the 
literature but that has been of concern to me, and that is the 
concept of the healed carotid ulcer. When we do a thromboendar- 
terectomy, all of us see smooth depressions on the inside of the 
carotid artery. How did the healed ulcer get there? It must have 
started with an atheroma. Did the atheroma discharge a small 
amount of debris and then heal over? Did a small atheroma 
discharge all of its debris, or did a large atheroma discharge part 
of its debris and then either heal over or remain as a nidus for 
platelet and RBC aggregates? What did happen in the ten patients 
in this series who had type B and C ulcers and had no transient 
ischemic attacks before their strokes. Perhaps they discharged a 
very large plug of crumbly debris or toothpaste-like material that 
occluded an intracerebral artery, or maybe they went on to 
occlusion of the internal carotid artery. We really do not know but, 
at any rate, by presenting this timely article the authors have 
shown us the importance of type B and C ulcers in the asympto- 
matic patient. 

ANTHONY M. IMPARATO, MD, New York: Dr Moore has come to 
grips with a difficult problem. There are a set of data in addition 
to the angiographic findings that has helped us to make a decision 
regarding operation on the contralateral asymptomatic carotid. 
The reason angiography alone may be insufficient is that ulcera- 
tion may not be apparent on the angiogram. There is a very poor 
correlation between the angiographic appearance and true ulcera- 
tion in the plaque. 

In our series, if the operated symptomatic carotid plaque has 
yielded a purely fibrotic plaque, then we have not operated on the 
contralateral artery unless there was a flow-obstructing lesion. 

If, on the other hand, one of the following findings has been 
encountered, namely a collection of atheramotous debris within 
the wall, an intramural hemorrhage with or without ulceration, or 
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surface thrombus in the absence of stenosis, then we have 
postulated that something was going on in each of these patients 
to procce the particular specifie pathologic change and one could 
expect to find it on the other side. The amazing finding was the 
freque icy wita which the findings in the asymptomatic plaque 
matched the findings in the symptomatic plaque, and I think this 
is the Bey to our problem. I think we must begin to deal with the 
specific nuances of the pathologie processes as they occur in 
specific patients, learn to recognize them, and futher, to predict 
what t ey are by noninvasive teehriques before we will be able to 
intelligently deal with this problem. | 

Vicr»R M. BERNHARD, MD, Milwaukee: We have been worried 
about -he same problem in B- and C-type plaques when the 
stenosB is less than 50%. We have been concerned that an 
operat on might be more than the patient needed and put them on 
aspirim The numbers are small, bat two of them had strokes. I 
think taat brings up a point that whether Dr Moore has controlled 
the ser-es in terms of whether these patients either knowingly or 
unknowingly received aspirin, and if this has any bearing on this 
issue. 

DR Moore: Dr Thompson, all of these patients were studied with 
four-vessel arteriography. All of them had operations on the 
symptematic side as indicated br the presence of symptoms. 
However, operations were not performed on asymptomatic 
lesions The strokes that occurred during follow-up of the nonsur- 
gical group were appropriate to the side of the asymptomatic 
ulceration. Information on the status of the appropriate carotid 
artery when stroke occurred during follow-up was not available for 
all pat nts. The data available by either repeated arteriography 
or autepsy for 66% of the arteries in the B and C ulcer groups 
indicated the arteries were nonstenotic, nonoecluded, and had 
some cegree of ulceration. There is no information available on 
34% of the arteries. 

Dr Farenfeld does not see the difference between our size A and 
size B and C ulcerative lesions. Although we have not set up 
quanti-ative criteria for measurement, and there is obviously 
some @egree of overlap, the primary point of discrimination is 
between the minimal lesions and the large ulcerations. The 
differe ice between B- and C-type ulcerations is not important 
with respect to the subsequent risk of stroke. It should be 
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emphasized that most of the strokes that occurred were not 
preceded by antecedent transient ischemic attacks and often were, 
in fact, fatal strokes. 

A considerable number of strokes occurred within one year 
(15%), and 70% occurred after five years. The explanation, I think, 
is that there is probably a reharvesting of pathological change in 
the ulcerative lesion. The point that Dr Imparato made regarding 
the nature of contralateral carotid plaques is a very important one. 
Dr Gaspar also alluded to the fact that there may be a second 
discharge of the contents of an ulcerative lesion, and there 
probably is a reharvest of that plaque five to seven years down the 
road. These comments emphasize the importance of following 
these groups of patients carefully. 

Dr Levin, the fact that your patients with contralateral asymp- 
tomatic stenoses presented with transient ischemic attacks before 
stroke is in marked contrast to our data. However, it should be 
pointed out that the patients in your series were followed with 
asymptomatic stenoses rather than with ulceration, and therefore, 
your series is not entirely comparable to our own. 

Dr Gaspar, the surgical group underwent operation because of 
the presence of symptoms. It had not previously been our policy to 
operate on patients with asymptomatic carotid ulcerations. The 


fact that the numbers of patients in the surgical and nonsurgical 


groups were approximately equal was purely a chance occur- 
rence. 

Dr Imparato has rightfully pointed out that the pathologic 
findings on one side may very well reflect the nature of the lesions 
on the other side. I think that this is a very important fact to bear 
in mind, and it may help us to make a therapeutic selection in 
those instances where we have bilateral carotid lesions. 

Finally, Dr Bernhard, we were very interested to hear that some 
of your patients with asymptomatic carotid ulcerations had 
strokes, even though they received aspirin. The asymptomatic 
carotid ulcer needs to be evaluated not only from the surgical 
standpoint, but also from the prophylactic standpoint as far as 
antiplatelet therapy. However, I think that with a relatively safe 
operation and an as yet undefined role for the antiplatelet drugs, 
we have to be extremely careful and base our conclusions only on 
well-organized studies. 
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Results of Carotid Endarterectomy for 


Vertebrobasilar Insufficiency 


An Evaluation Over Ten Years 


David Rosenthal, MD; David Cossman, MD; C. Bruce Ledig, MD; Allan D. Callow, MD 


* A review was performed of 114 patients with symptoms of 
vertebrobasilar insufficiency (VBI) alone, or in combination with 
carotid territory transient ischemic attacks or carotid territory 
completed stroke (cCS) with follow-up extending to ten years. 
The mest frequent symptoms of VEI were visual changes (50%), 
dizziness (31%), and syncope (30%). Patients with symptoms of 
VBI ane arteriographic evidence of intracranial disease, regard- 
less of stump pressure, are at high risk for cerebral ischemia 
during endarterectomy. At late follow-up, ranging from one to ten 
years, 63% of the patients were alive; 88% were asymptomatic. 
Causes of death were mainly cardiac (44%)and stroke (36%), but 
patients with symptoms of VBI and cCS died earlier and from a 
seconc cerebrovascular accident. When a correct preoperative 
diagnosis was established, carotid endarterectomy produced 
relief cf symptoms in 90% of the patients. 

(Arch Surg 113:1361-1364, 1978) 


duced cerebral blood flow due to emboli from the 
carotid bifurcation or stenosis of the internal carotid 
artery may result in transient characteristic symptoms of 
the CNS. These symptoms include ipsilateral visual 
defects or eontralateral sensory and motor changes of the 
face and extremities. If hypoxia occurs in the dominant 
hemisphere, expressive or sensory aphasia may result.’ 
Symptoms of vertebrobasilar insufficiency (VBI) are 
less clearly defined. Symptoms of vertebrobasilar insuffi- 
ciency may occur singly or in combination and may be 
unilateral, bilateral, or occur on alternate sides. The 
patient may experience dizziness, vertigo, visual changes, 
bilateral sensory or motor changes, tinnitus, dysarthria, 
headache, or syncope.'-* When disease is present in both the 
carotid and/or vertebrobasilar systems, any combination 
of episodic symptoms may be present, such as symptoms of 
VBI alone, VBI and carotid territory transient ischemic 
attacks, or VBI and carotid territory completed stroke 
(eCS). The variation of symptoms may be explained by the 
anatemic variations in the circle of Willis and other 
collateral channels.’ Since the anterior (carotid) and poste- 
rior (vertebrobasilar) circulation communicate in more 
than 90% of the individuals studied angiographically,’ 
correetion of carotid stenoses should improve total cerebral 
blood flow and thereby indirectly relieve the symptoms of 
VBL. 
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MATERIALS AND METHODS 


A computer-assisted retrospective review of 114 patients 
between 1965 and 1975 was performed. All of the patients had 
signs or symptoms of VBI alone, or in conjunction with transient 
ischemic attacks or cCS. Of the 114 patients, 75 were males. The 
mean age was 64 years, range 42 to 83 years. A history consistent 
with coronary heart disease and documented by ECG was present 
in 84 patients. Hypertension was present in 70 patients, whereas 
41 patients had diabetes mellitus proved by glucose tolerance test. 
Forty-six patients had abnormal lipid profiles and 44 patients had 
a history of cigarette smoking. 

All patients underwent four vessel arch arteriography. One 
hundred and four had visualization of the extracranial and intra- 
cerebral cireulation; ten, early in the series, had only extracranial 
arteriography. One hundred and thirty-nine carotid endarterec- 
tomies were performed with continuous ten-lead EEG monitoring 
to evaluate the adequacy of cerebral blood flow during carotid 


occlusion. All endarterectomies were performed under general 


anesthesia. All patients were clinically evaluated in the immediate 
postoperative period (30 days). Long-term follow-up ranged from 
one to ten years (mean, 59 months). Six patients were lost to 
long-term follow-up. If follow-up evaluation showed no further 
symptoms of VBI, the patient was classified as improved or 
asymptomatic. Patients with continued symptoms of VBI were 
classified as unimproved or unchanged. 


RESULTS 


Symptoms of VBI occurred singly or in combination, and 
were transient, lasting minutes to hours and completely 
resolved. The most frequent symptom of VBI was visual 
changes occurring in 57 (50%) patients (Table 1). Visual 
changes consisted of polyopia, diplopia, and blurred vision. 
Vertebrobasilar visual symptoms occurred with or without 
amaurosis fugax. However, amaurosis fugax was consid- 
ered a symptom of carotid insufficiency. Dizziness or 
lightheadedness was the presenting symptom in 35 (31%) 
patients, whereas syncope occurred in 34 (30%). Vertigo 
(eight), dysarthria (four), and ataxia (one) occurred less 
frequently. 

Based on symptoms, 114 patients were divided into the 
following three clinical groups: symptoms of VBI alone 
occurred in 24 patients, symptoms of VBI plus transient 
ischemic attacks occurred in 61 patients, and symptoms of 
VBI in patients with cCS occurred in 29 patients. In the 114 
patients, 139 carotid endarterectomies were performed. 
Twenty-five patients had staged bilateral endarterecto- 
mies. Prophylactic "second side" endarterectomies were 
performed in 12 patients for contralateral high-grade 
stenoses, and eight for contralateral ulcerative plaque 
disease. Only five endarterectomies were necessary to 
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attain relief of persistent VBI symptoms. Cerebral ischem- 
ia during occlusion, sufficient to require placement of a 
temporary shunt, was observed in 26 patients. The 139 
endarterectomies resulted in four patients suffering tran- 
sient postoperative CNS deficits: an incidence of 2.8%. 
Permanent CNS deficits developed in two patients in the 
postoperative period from which there was a slow improve- 
ment during several months. Transient peripheral nerve 
deficits developed in 12 patients: an incidence of 8%. These 
consisted of weakness of the tongue, ipsilateral vocal cord, 
ipsilateral half of the lower lip, and sensory deprivation of 
the larynx. 

Twenty-one of 24 (88%) patients with symptoms of VBI 
alone improved after carotid endarterectomy (Table 2). 
Fifty of 61 (82%) patients with symptoms of VBI plus 
transient ischemic attacks were relieved of both their VBI 
and carotid insufficiency symptoms. Twenty of 29 (69%) of 
patients with VBI plus cCS were improved after endarter- 
ectomy. Thus, 91 (80%) of 114 patients were improved by 
endarterectomy, whereas 17 (15%) were unchanged. Six 
(5%) were lost to follow-up. 

Of the 17 (15%) patients whose symptoms were 
unchanged by carotid endarterectomy (Table 2), 13 "preop- 
erative diagnostic errors" were documented. These errors 
consisted of the following symptoms that mimicked those 
of VBI: three patients had subclavian steal syndrome; 
three, cardiac arrhythmias; two, seizure disorders; one, 
angiographically incomplete Circle of Willis; two, diabetic 
or hypertensive retinopathies (mimicking VBI visual 
symptoms); one, idiopathic hypertrophic subaortic stenosis; 
and one, labyrinthitis. 

Intraoperative carotid bifurcation pressures were 
obtained in 90 patients. Pressures were expressed as a 
gradient percentage: common carotid artery pressure 
minus internal carotid artery pressure divided by common 
carotid artery pressure. Eighty patients showed sympto- 
matic improvement. Fifty-nine of the 80 patients who 
showed symptomatic improvement had no gradient or a 
gradient percentage of less than 25% across the carotid 
bifurcation (Table 3). At late follow-up, ranging from one 
to ten years after endarterectomy, 63% (Fig 1) or 69 
patients were alive. Seventy-seven percent (43/57) of the 
patients who originally had symptoms of VBI plus carotid 
transient ischemic attacks were alive. Of patients who 
originally had VBI alone, 62% (13/22) were alive, whereas 
only 44% (13/29) of patients who originally had symptoms 
of VBI plus cCS were living. 

Of the patients alive at ten years who initially had VBI 
alone, 85% (11/13) were asymptomatic. Eighty-eight 








Visual 
Changes 

Vertebrobasilar insufficiency alone (N = 24) 8 
Vertebrobasilar insufficiency plus carotid transient 

ischemic attacks (N = 61) 30 
Vertebrobasilar insufficiency plus carotid 

completed stroke (N = 29) 19 
Total (%) (N = 114) 57 (50) 
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Table 1.—Symptoms of Vertebrobasilar Insufficiency 


Dizziness Syncope Vertigo Dysarthria Ataxia 
7 12 2 T» 1 
24 14 5 2 
4 8 1 2 eis 
35 (31) 34 (30) 4 (3.5) 1 (.8) 





percent (38/43) of the patients with symptoms of VBI plus 
carotid transient ischemic attacks, and 92% (12/13) 
patients with symptoms of VBI plus cCS were symptom- 
free. Overall, 88% of the patients alive at follow-up extend- 
ing to ten years were asymptomatic. Causes of death (more 
than one year postoperative) included 17 (44%) cardiac, 14 
(86%) cerebrovascular accidents (CVA), four cancer, and 
four unknown Fig 2. 


COMMENT 


Prior to suffering actual cerebral infarction, more than 
60% of the patients will give a history of vertebral basilar 
or carotid territory transient ischemic attacks.* If infarc- 
tion occurs in the vertebral basilar territory, the mortality 
is 2% times greater than that seen with carotid system 
infarction.’ This "stroke prone" population may benefit 
from carotid endarterectomy by alleviating symptoms of 
VBI with or without carotid transient ischemic attacks, 
and by preventing stroke. The goal of this retrospective 
analysis was to increase our understanding of VBI and 
evaluate the results of carotid endarterectomy for symp- 
toms of VBI alone, or VBI in conjunction with carotid 
transient ischemic attacks or eCS. 

Visual changes, dizziness, and syncopal episodes were 
the most common presenting symptoms (Table 1). Of 29 
patients with symptoms of VBI plus cCS, 19 experienced 
visual changes as a principal symptom. Of 61 patients with 
symptoms of VBI plus carotid transient ischemic attacks, 
visual changes in 30 and dizziness in 24 were the main 
presenting symptoms. Of 24 patients with symptoms of 
VBI alone, 12 had syncope. 

During carotid endarterectomy cerebral ischemia docu- 
mented by EEG changes necessitated the use of a tempo- 
rary shunt in 26 patients. To determine why ischemia 
occurred during endarterectomy, the four vessel arch 
arteriograms and operative records of these 26 patients 
were reviewed. In 25 of 26 patients, the posterior commu- 
nieating artery was patent. Evidence of intracranial 
disease (stenoses at the siphon, or stenoses in the circle of 
Willis) was present in 14 of 26 patients. Despite a stump 
pressure of greater than 50 mm Hg in 12 of 26 patients, 
ischemic changes in the EEG necessitated shunting. From 
this analysis, it seems that patients with symptoms of VBI 
and arteriographic evidence of intracranial disease are at a 
high risk for cerebral ischemia during cross clamp. These 


patients, regardless of the stump pressure, should have 


placement of a temporary indwelling shunt during endar- 
terectomy. 
The intraoperative bifurcation pressure gradients 
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obtained in 90 endarterectomies showed that 59 of 80 
patient symptoms improved when there was a gradient 
percentage of 25% or less (Table 3). This indicates that a 
bifurcation pressure gradient is apparently not necessary 
for relief of VBI symptoms. On the basis of these pressure 
studies, it is difficult to state that symptomatic improve- 
ment after endarterectomy was due totally to elimination 
of a stenotic focus and increased cerebral blood flow. 
Instead, it may be postulated that emboli from the carotid 
bifureation, causing transient decreases in cerebral perfu- 
sion (especially in the watershed region) may initiate a 
regional cerebral dysasutoregulation'" phenomenon, there- 
by causing symptoms of VBI. This, however, remains to be 
further evaluated. 

Carotid endarterectomy produced relief of VBI symp- 
toms in 80% (91/114) of the patients (Table 2). Seventeen of 
114 (15%) patient symptoms were unchanged after endar- 
terectomy. Preoperative diagnostic errors were noted in 13 
patients, all of whose conditior was unimproved by endar- 
terectomy. These errors corsisted of symptoms that 
mimicked those of VBI. If these 13 patients were excluded 
from the cperative series of 114, then 101 patients would 





Table 2.—Operative Results of Vertebrobasilar 
Insufficiency 









Improved Unchanged Unknown 










(%) (%) (%) 

Vertebrobasilar insufficien- 

cy alone (N = 24) 21 (88) 2 (8) 1 (4) 
Vertebrobasilar insufficien- 

cy plus transient is- 

chemic attacks (N — 61) 50 (82) 8 (13) 3 (5) 
Vertebrobasilar insufficien- , 

cy plus completed stroke 

(N = 29) 20 (69) 7 (24) 2 (7) 







Total (N = 114) 91 680) 17 (15) 6 (5) 
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have had endarterectomies, with 91 demonstrating relief 
of symptoms—an overall improvement of 90%. Most of 
these 13 diagnostic errors occurred early in the series. The 
present use of noninvasive carotid testing techniques, 
superior cardiovascular evaluation, improved arteriog- 
raphy, and extensive ear, nose, and throat, and neurologic 
evaluations have greatly reduced this incidence. 


(n= 43) 
(n = 69) 


1VBI * cT/A 
20VERALL 


3VBI ALONE (ns I3] 
(n=/3) 


4VBI * cCS 


PERCENT SURVIVAL 


Fig 1.—Actuarial life-table survival curves (from Cutler and Eder- 
er’), late follow-up. 


Fig 2.—Vertebrobasilar insufficiency: 
time, cause of death (N — 39). 
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Table 3.—Intraoperative Pressures 
of Vertebrobasilar Insufficiency* 


No 
Gradient <25% 26%-50% 51%-75% 76%-100% 








Improved 

(N = 80) 38 21 15 3 3 
Not Improved 
(N = 10) 







*Gradient percentage = common carotid artery pressure-internal caro- 
tid artery pressure/common carotid artery pressure. 


Almost one half of the deaths were from cardiac-related 
causes, most occurring before five years. This is compara- 
ble with reports by Thompson et al'' and DeWeese et al'? of 
cardiac mortality statistics after carotid endarterectomy. 
In the VBI groups alone and VBI plus carotid transient 
ischemic attacks, three patients died of stroke. However, in 
the VBI plus completed stroke group, 11 died of stroke, ten 
deaths occurring before five years. These stroke deaths 
were evenly distributed during the postoperative years one 
through five. It was statistically significant (P < .5) that 
patients with symptoms of VBI plus cCS died earlier in 
follow-up and of a second CVA more often than patients 
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with symptoms of VBI alone or symptoms of VBI plus 
carotid transient ischemic attacks. 


CONCLUSION 


A computer-assisted retrospective review of 114 patients 
with symptoms of VBI alone, or in combination with 
carotid transient ischemic attacks or cCS, was performed 
with follow-up extending to ten years. The most frequent 
symptoms of VBI were visual changes (50%), dizziness 
(31%), and syncope (30%). Intraoperative pressure mea- 
surements showed that a gradient need not be present 
across the carotid bifurcation for symptomatic improve- 
ment. Patients with symptoms of VBI and arteriographic 
evidence of intracranial disease, regardless of stump pres- 
sure, are at high risk for cerebral ischemia during cross 
clamping. At late follow-up ranging from one to ten years, 
63% of patients were alive; 88% were asymptomatic. Causes 
of death were mainly cardiac (44%) and stroke (36%). 
Patients with symptoms of VBI plus cCS died earlier and 
from a second CVA. However, almost half (45%) were still 
alive at follow-up extending to ten years. When a correct 
preoperative diagnosis was established, carotid endarter- 
ectomy produced relief of symptoms in 90% of patients. 
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Discussion 


ANTHONY M. IMPARATO, MD, New York: Dr Rosenthal's presen- 
tation aims to evaluate treatment in this group of patients who are 
perhaps at the greatest risk with combined hemispheric and brain 
stem ischemia. Our own experience, however, suggests that there 
is a group comprising 7% of all the patients on whom we operate 
who will require and benefit from vertebral arterial reconstruc- 
tion. We have 57 patients who had vertebral reconstructions in the 
presence of bilateral tight stenoses of the vertebral origins: 15 
with drop or syncopal attacks and 34 in conjunction with carotid 
reconstructions. No surgical deaths or strokes were produced. To 
control drop attacks, three required in addition cardiac pacemak- 
ers. One required aortic valvular surgery as well for severe aortic 
stenosis. The follow-up is up to 14 years, with an average of seven 
years. The importance of the series is that the syncopal episodes 
ceased and only four new strokes occurred in the entire group 
during follow-up. 

Of interest, in our series, is that the atherosclerotic process 
never has extended beyond the proximal 2 or 3 mm of the origin of 
the vertebral. The surgical procedure performed on these has been 
standard and consists of a venous patch angioplasty of the 
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subclavian and vertebral with plication of the vertebral to take out 
the kink. 

I would like to ask the authors whether they analyzed their cases 
on the basis of the presence or absence of bilateral high-grade 
vertebral lesions as well as by symptoms, because I think that may 
be critical. I wonder whether this might help them to identify 
those who might benefit by vertebral surgery. 

Dr ROSENTHAL: Dr Imparato, we are currently reviewing all 
four-vessel arch arteriograms from this group of patients in an 
attempt to corrolate arteriographic location of disease with symp- 
toms. When unilateral or bilateral vertebral artery stenoses are 
present in conjunction with carotid artery disease, our practice has 
been to correct the carotid stenoses first. Of the 114 patients 
operated on in this series, only five second-side endarterectomies 
were necessary to attain relief of persistent VBI symptoms, 
despite the presence of vertebral artery stenosis. If VBI symp- 
toms persisted after carotid endarterectomy, and a high-grade 
vertebral artery stenoses were present, we would then correct the 
vertebral lesion as necessary. 
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November 


American Society of Plastic and Reconstructive 
Surgeons, Diplomat Hotel, Hollywood, Fla, 
Nov 5-10. 

Southern Medical Association, Scientific As- 
sembly, Atlanta, Nov 11-14. Exec Dir: Roy B. 
Evans, Jr, 2610 Highland Ave, Birmingham, AL 
35205. 

Association of Military Surgeons of the United 
States, Hilton Hotel, Washington, DC, Nov 
26-30. Exec Dir: W. Welham, 10605 Concord 
St, Suite 306, Kensington, MD 20795. 


Western Surgical Association, Phoenix, Nov 12- 
15. Sec: Paul E. Hodgson, MD, University of 
Nebraska Medical Center, Omaha, NE 68105. 

Association for Academic Surgery, Bond Court 
Hotel, Cleveland, Nov 12-15. Sec-Treas: E. M. 
Copeland Ill, MD, University of Texas Medical 
School, Houston, TX 77030. 


December 


Southern Surgical Association, The Homestead, 
Hot Springs, Va, Dec 4-6. Limited to members 
and invited guests. 

American Medical Association Winter Scientific 
Meeting, Las Vegas, Dec 7-10. 


1979 


January 


Society of Thoracic Surgeons, Hyatt & Adams 
Hotel, Phoenix, Ariz, Jan 15-17. For informa- 
tion contact W. G. Purcell, 111 E Wacker Dr, 
Chicago, IL 60601. 

Southern California Chapter, American College 
of Surgeons, Marriott Hotel, Newport Beach, 
Calif, Jan 19-21. Sec Leon Morgenstern, MD, 
8700 Beverly Blvd, Los Angeles, CA 90048. 


February 


Clinical Society of GU Surgeons, New York, Feb 
8-9. Limited to members and invited guests. 
Society of University Surgeons, Salt Lake City, 
Feb 15-17. Sec: P. William Curreri, MD, New 
York Hospital-Cornell Medical Center, 525 E 

68th St, New York, NY 10021. 

American Academy of Orthopaedic Surgeons, 
San Francisco, Feb 22-27. Asst Exec Dir: 
Thomas C. Nelson, 444 N Michigan Ave, 
Chicago, IL 60611. 


March 


Central Surgical Association, Omaha, March 
1-3. Sec: Robert J. Freeark, MD, 2160 S First 
Ave, Maywood, IL 60153. 

Southeastern Surgical Congress, Americana 
Hotel, Bal Harbour, Fla, March 18-22. Sec-Dir: 
A. H. Letton, MD, 315 Boulevard NE, Atlanta, 
GA 30312. 
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American Pediatric Surgical Association, Los 
Angeles, March 25-28. Sec: James A. O'Neill, 
MD, Vanderbilt University School of Medicine, 
Nashville, TN 37232. 

Society of Neurological Surgeons, San Antonio, 
Tex, March 29-31. For information contact 
James Story, University of Texas Health 
Sciences Center, San Antonio, TX 78284. 
Limited to members and invited guests. 


April 


American College of Surgeons Spring Meeting, 
Denver, April 2-5. Contact: E. W. Gerish, MD, 
ACS office, 55 E Erie St, Chicago, IL 60611. 

American Bronchoesophagological Associa- 
tion, Century Plaza Hotel, Los Angeles, April 
3-4. Sec: L. W. Pratt, MD, 37 Lawrence Ave, 
Fairfield, ME 04937. 

American Society for Artificial Internal Organs, 
New York Hilton, New York, April 19-21. Exec 
Dir: Ms K. K. Burke, PO Box 777, Boca Raton, 
FL 33432. 

American Association of Neurological Sur- 
geons, Century Plaza Hotel, Los Angeles, April 
22-26. Exec Dir: Carl H. Hauber, 625 N Michi- 
gan Ave, Chicago, IL 60611. 

Southwestern Surgical Congress, Caesars Pal- 
ace Hotel, Las Vegas, April 23-26. Sec: J. A. 
Barney, MD, 708 Physicians & Surgeons Bldg, 
Oklahoma City, OK 73101. 

American Surgical Association, White Sulphur 
Springs, WVa, April 25-27. Sec: J. V. Maloney, 
MD, UCLA School of Medicine, Los Angeles, 
CA 90024. Limited to members and invited 
guests. 

American Association of Plastic Surgeons, The 
Breakers, Palm Beach, Fla, April 29-May 2. 
Contact: M. S. Turkiewicz, MD, 25 Prescott St 
NE, Atlanta, GA 30308. 

American Association for Thoracic Surgery, 
Boston, April 30-May 2. Exec Sec: W. T. 
Maloney, 6 Beacon St, Boston, MA 02108. 


May 


American Urologic Association, New York, May 
13-17. Exec Sec: Richard J. Hannigan, 1120 N 
Charles St, Baltimore, MD 21201. 

Society for Surgery of the Alimentary Tract, New 
Orleans, May 22-23. Sec: Larry C. Carey, MD, 
Ohio State University, 410 W 10th Ave, Colum- 
bus. OH 43210. 

Neurosurgical Society of America, White Sul- 
phur Springs, WVA, May 23-26. Sec: James 
Story, MD, University of Texas Health 
Sciences Center, San Antonio, TX 78284. 


June 


American Orthopaedic Association, Doral 
Beach, Puerto Rico, June 18-21. Sec: Richard 
E. King, MD, 444 N Michigan Ave, Chicago, IL 
60611. 

Society for Vascular Surgery, Opryland Hotel, 
Nashville, Tenn, June 28-29. 

International Cardiovascular Society, Opryland 
Hotel, Nashville, Tenn, June 29-30. Sec: 
William Fry, MD, 5323 Harry Hines Blvd, 
Dallas, TX 75235. 


Calendar of Events 


PT Stone 


JALMANE 


urazepamHCl)& 


One 30-mg capsule h.s. — usual adult dosage 

(15 mg may suffice in some patients). 

One 15-m;. capsule h.s. — recommended dosage 
for elderlyor debilitated patients. 


fore prescibing Dalmane (flurazepam HCI), please consult 
nplete product information, a summary of which follows: 
lications: Effective in all types of insomnia characterized by 
ficulty in falling asleep, frequent nocturnal awakenings and/or 
‘ly morning awakening; in patients with recurring insomnia or 
or sleeping habits. in acute or chronic medical situations re- 
sring restfUl sleep. Objective sleep laboratory data have shown 
2ctivenessfor at least 28 consecutive nights of administration. 
ice insomnia is often transient and intermittent, prolonged 
ninistratim is generally not necessary or recommended. 
ntraindicazions: Known hypersensitivity to flurazepam HCI. 
mrnings: Caution patients about possible combined effects with 
oho! and cther CNS depressants. Caution against hazardous 
Icupetions "equiring complete mental alertness (e.g., operating 
ichinery, diving). 
Usage in Fregnancy: Severa! studies of minor tranquilizers 
(chlordiazepoxide, diazepam, and meprobamate) suggest 
increasec risk of congenital malformations during the first 
trimesterof pregnancy. Dalmane, a benzodiazepine, has 
not been studied adequately to determine whether it may 
be associated with such an increased risk. Because use 
of these crugs is rarely a matter of urgency, their use 
during thes period should aimost always be avoided. Con- 
sider possibility of pregnancy when instituting therapy; 
advise patients to discuss therapy if they intend to or 
do becorr» pregnant. 
yt recommended for use in persons under 15 years of age. 
ough physacal anc psychological dependence have not been 
ported on recommended doses, use caution in administering to 
diction-prcne individuals or those who might increase dosage. 
"'ecautions-!n elderly and debilitated, limit dosage to 15 mg 
reduce risk of oversedation, dizziness, confusion and/or ataxia. 
Insider potential additive effects with other hypnotics or CNS 
pressants. -mploy usual precautions in patients who are se- 
rely depressed, cr with latent depression or suicidal tendencies, 
with impa -ed renal or hepatic functicn. Periodic blood 
unts and liver and kidney function tests are advised during 
peated therapy. 
Jverse Reactions: Dizziness, drowsiness, lightheadedness, 
aggering, axia and falling have occurred, particularly in elderly NT 
debilitatec patients. Severe sedation, lethargy, disorientation | ww 
d coma, probably ndicative of drug intolerance or overdosage, 
ive been reoorted. Also reported: headache, heartburn, upset 
5mach, nausea, vomiting, diarrhea, constipation, Gl pain, ner- UA 
)jusness, talxativeness, apprehension, irritability, weakness, Se 
alpitations, -hest pains, body and joint pains and GU complaints. 
vere have arso been rare occurrences of leukopenia, granulo- 
ytopenia, sweating, flushes, difficulty in focusing, blurred vision, 
irning eyes. faintness, hypotension, shortness of breath, 
‘uritus, skir rash, dry mouth, bitter taste, excessive salivation, 
Yorexia, euphoria, depression, slurred speech, confusion, rest- 
ssness, hal ucinations, paradoxical reactions, e.g., excitement, 
imulation end hyperactivity, and elevated SGOT, SGPT, total and 
rect biliruE ns and alkaline phosphatase. 
mosage: Indi*idua ize for maximum beneficial effect. 
Ju/ts: 30 mg usual dosage; 15 mg may suffice in some patients. 
"derly or deoilitated patients: 15 mg initially until response 
determinee . 
supplied: Ca»sules containing 15 mg or 30 mg flurazepam HCI 


MEFERENCES: 1. Meyer JA, Kurland KZ: Milit Med 138:471-474, 
ug 1973. 2. -effer HL, Gibbons B: Med Times 101:130-135, Aug 
373. 3. Dateson file, Medical Department, Hoffmann-La Roche 
ac., Nutley MJ. 4. Warfarin Study: Data on file, Medical Depart- 
ent, Hoffmann-La Roche Inc., Nutley NJ. 5. Robinson DS, 
midon EL: | :teraction of benzodiazepines with warfarin in man, 
| The Benzcdiazepines, edited by Garattini S, Mussini E, 
'andall LO. Mew York, Raven Press, 1973, p. 641. 6. Moore JD, 
Weissman L: J Clin Pharmacol 16:241-244, May-Jun 1976. 

. Spiegel HE Data on file, Medical Department, Hoffmann- 
a Roche Inc, Nutley NJ 


Tonight. 








ROCHE PRODUCTS INC. 
ROCHE ? Manati, Puerto Rico 00701 





Efficacy. Tonight. 


‘proven relief when _ significant efficacy 
surgical patients require the first night proved in 
sleep medication” paired-night studies’ 


‘X17 MINUTES HOURS 1! 





Dalmane (flurazepam HCI) offers more safety benefits No other hypnotic has been evaluated as comprehen- 
for your patients than barbiturates do. In contrast to bar- sively as Dalmane. Sleep laboratory studies alone account 
biturates, Dalmane may be administered to patients on for more than 1400 subject-nights’ These studies provide 
chronic warferin therapy. Studies have shown no unaccept objective documentation of the hypnotic efficacy of 
able fluctuation in prothrombin B (14 0| Dalmane for short-, intermediate- and longer-term adminis- 

Dalmane is compatible with many common laboratory ^X tration in adults of all ages...without repeated dosage 
tests and does not interfere chemically with them." (Alter- during the night or increased dosage from night to night. 
ations have b2en reported due to pharmacological effects; The usual adult dosage of Dalmane is 30 mg h.s., but 15 mg 
see Adverse Reactions section of product information.) may suffice in some patients and is the initial recom- 

mended dosage in elderly or debilitated patients, to help 
Please see preceding page for a summary of product information. preclude oversedation, dizziness or ataxia. 


DALMANE (fiurazenamHCi@ 


also provides proof of no 15-mg and 50-mg capsules 


chemical interference with many €, : <> 
common laboratory tests" & <> 


Computer-generated 
translation of 

color photography 
depicts the “awake” 
portion realistically, 
and the “asleep” 
portion in 

solarized form. 
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a Introduction 


E The biphasic clinical nature of 
serious intra-abdominal and 
female pelvic infections may be 
related to sequential dominance 
first of aerobes and then of 
anaerobes. Antimicrobial 
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E Acute Phase: 

b Peritoneal Resoonse | 
E Peritoneal contamination with Initially, antimicrobial therapy 
= polymicrobial (aerobic and directed against aerobes such 
E anaerobic) flora from the bowel or ^ as Escherichia coli often results 
E vagina may occur during surgery in defervescence and clinical 

: or as a result of trauma, septic improvement. Failure of the 

. abortion, or perforating diseases patient to respond or recurrence 

such as appendicitis. of symptoms may indicate 

Clinical signs in the acute phase anaerobic involvement. B. fragilis 
5 -include increasing abdominal Is the anaerobe most frequently 
Es tenderness and fever. Bacteremia, isolated in patients with intra- 
S which may progress to septic abdominal sepsis or serious 
- shock, occurs fairly frequently. In female pelvic infections. 
E. . female pelvic infections, bacteremia 
E. and septic pelvic thrombophlebitis 





are always a threat because of the 
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rich vasculature of the female pelvis. 
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THE BIPHASIC NATURE 


INTRA-ABDOMINAL/ PELVIC 
INFECTIONS 





. coverage of both aerobes and 


anaerobes should be considered 
during all stages of serious intra- 
abdominal and female pelvic 
infections. 

The majority of these infection 
are polymicrobial. During the 
early, toxic phase, aerobes are 


Late Phase: 
Peritoneal [:esoons 





The clinical course may 
progress to walling off of the 
infection and subsequent absce 
formation. These collections of D 
can be located intraperitoneally, 
retroperitoneally, or within 
the viscera. 

Progression from peritonitis to 
abscess formation may be an 
insidious process or may be 
marked by sudden deterioration 
of the patient who had been 
recovering. At this point, failure t 
respond to appropriate antibiotic 
therapy should alert the clinician 
to the possibility of intra-abdomin 

or pelvic abscess formation and 





nerally the dominant 
thogens; the coexistent 
Yaerobes may contribute to the 
nical pcture. In the patient who 
"ogresses to tne late phase and 
=velops an abscess, anaerobes 
"specially Bacteroides fragilis) 
*e the deminent isolates. 





ne potential neec for operative ia 
nterventior. i 
In both fhe early peritonitis 

Kage and fhe later abscess stage, 
ulture of purulent materia! yields 
robes ard anaerobes in the 
najority of nstances. In fact, 

naerobes rave been isolated 
"om 9096 d 96% of intra- 
sbdominal nfections associated E 
with bowel perforation. Anaerobes E 
-uch as B. *ragilis have been E 
solated in 30% to 10096 of j 
2atients wim pelvic abscesses - 
studied with appropriate F 
echniques of specimen 7 
collection and culture. 
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3 nm 


For information about one antibiotic to 
consider initreating serious infections due to 
anaerobic pathogens, please turn the page. 


INDUCED PERITONEAL SOILAGE 


The sequence of events that follow experimental 
induction of peritoneal soilage in rats parallels the 
biphasic course of this disease. Although animal 
data cannot be directly applied to humans, this 
model helps explain the pathogenesis. 

A standardized inoculum of rat colonic contents 
containing both aerobic and anaerobic organisms 
was implanted into the peritoneal cavity of male 
Wistar rats. The animals were observed for response 
and survivors were sacrificed after ten days. The rats 
developed a two-stage disease: initial, acute peritonitis 
and later, intra-abdominal abscesses. Mortality and 
progression of these stages varied sharply with 
antimicrobial coverage for aerobes, anaerobes, 
or both. 


EE a Initial Mortality Rate in Rats 
Abscess Formation in Survivors 


[5 v] Normal Rats With No Infectious Complications 
Untreated Controls (60) 


22/60 (37%) 38/38 (10095) 


-— 
a H2 
~) 


Antibiotic Coverage for 
Coliforms Only (57) 


2/57 (4% 1/57 ( 


Antibiotic Coverage for 
Anaerobes Only (60) 


21/60 (35%) 2/39 (5%) 37/60 (62%) Normal 
Combined Coverage 


for Coliforms + Anaerobes (58) 


5/58 (9%) er (6% 50/58 (86%) Normal 


In this study, coliform organisms appeared to be 
responsible for the early mortality associated with fecal 
peritonitis, whereas B. fragilis and other anaerobes 
were associated with later abscess formation. 
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Anaerobic activity 


Cleocin 9 PO, (clindamycin phos- 


phate injection) has proved to be 
effective in a variety of serious 
intra-abdominal and female pel- 
vic infections caused by sus- 
ceptible anaerobic organisms in- 
cluding gram-positive cocci, and 
gram-positive and gram-negative 
bacilli. Specifically, the activity of 
clindamycin has been estab- 
lished in the following conditions: 
septicemia; serious intra-abdomi- 
nal infections such as peritonitis 
and intra-abdominal abscess; se- 
rious infections of the female 
pelvis and genital tract such as 
endometritis, nongonococcal 
tubo-ovarian abscess, pelvic cel- 
lulitis, and postsurgical vaginal 
cuff infection; serious lower respi- 
ratory tract infections such as 
empyema, anaerobic pneu- 
monitis, and lung abscess; and 
serious skin and soft-tissue infec- 
tions caused by susceptible 
strains of bacteroides, fusobac- 
teria, eubacteria, actinomyces, 
peptococci, microaerophilic 
streptococci, and clostridia * 
Since disc susceptibility testing 
with current methods is not reli- 


able for anaerobes, in vitro dilution 


methods should be used to de- 
termine susceptibility to 
clindamycin. 


Also of value in serious aerobic 
gram-positive infections caused 
by susceptible streptococci, staph- 
ylococci, and pneumococci. The 
use of Cleocin PO,in gram- 
positive infections has been in- 
vestigated both clinically and 
bacteriologically. Because of the 
risk of colitis, as described in the 
WARNING box, before selecting 
clindamycin the physician should 
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THERAPEUTIC 


CONSIDERATIONS.. 





consider 
the nature of 
the infection 
and the suitability 

of less-toxic alternatives (eg, 
erythromycin). 


Indications include: serious 
lower respiratory tract infections 
such as pneumonia caused by 
susceptible staphylococci; se- 
rious soft-tissue infections such 
as deep abscesses and deep 
traumatic or surgical wound in- 
fections caused by susceptible 
staphylococci and streptococci; 
septicemia caused by suscepti- 
ble staphylococci and strepto- 
cocci; and acute hematogenous 
osteomyelitis caused by suscepti- 
ble staphylococci. In many 
instances, the evaluated cases 
have been secondary to massive 
wounds, surgery, or debilitating 
disease. With few exceptions, the 
organisms proved susceptible in 
vitro and were successfully eradi- 
cated from the clinical lesions. 


Other therapeutic 
considerations 

1. Cleocin PO, (clindamycin 
phosphate injection) is clinically 
effective in serious infections 
caused by penicillin-resistant or 
penicillinase-producing staphylo- 
cocci. However, staphylococcal 
Strains resistant to clindamycin 
have been encountered, and 
Susceptibility testing should be 
performed. 





2. Cleocin PO, is useful in 
patients who are sensitive to pen- 
icillin. Clindamycin does not 
share antigenicity with the pen- 
icillins; however, hypersensitivity 
reactions have been reported 
with clindamycin therapy. If a 
hypersensitivity reaction occurs, 
the drug should be discontinued. 
Serious anaphylactoid reactions 
require immediate emergency 
treatment with epinephrine. Oxy- 
gen and intravenous cortico- 
Steroids should also be administerec 
as indicated. 

Cleocin PO, can fill a need for 
both penicillin-sensitive patients 
and those with serious infections 
caused by penicillin-resistant 
Staphylococci. 

As with all antibiotics, Cleocin 
PO,should be used with caution 
in atopic patients. Clindamycin 
has demonstrated cross-anti- 
genicity with lincomycin. 

Cleocin PO,should be re- 
served for serious infections 
where less-toxic antimicrobial 
agents are Inappropriate, as de- 
scribed in the Indications section 
of the brief summary on the 
following page. 





If significant diarrhea or co- 
| litis occurs during therapy, 
this antibiotic should be dis- 
continued. (See WARNING 
box and summary of pre- 
scribing information on 
following page.) 


*Clostridia are more resistant than most an- 
aerobes to clindamycin. Some species, eg, 
C. sporogenes and C. tertium, are frequently 
resistant to clindamycin. 
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STERILE SOLUTION — FOR INTRAMUSCULAR AND INTRAVENOUS USE 


Cleocin Phosphate 1 


(clindamycin phosphate injection, N.F.) 


WARNING 
Clindamycin can cause severe colitis 
which may end fatally. Therefore, it should 
be reserved for serious infections where 
less-toxic antimicrobial agents are inap- 
propriate, as described in the Indications 


section. It should not be used in patients — | 


with ncnbacter al infections, such as most 
upper respiratory tract infections. The 
colitis is usuelly characterized by severe, 
persistent dierrnea and severe abdominal 
cramps and may be associated with tne 
passage of blood and mucus. Endoscopic 
examination may reveal pseudomem- 
Dranous colitis. 
When significant diarrhea occurs, the drug 
should be discontinued or, if necessary, 
continued only with close observation of 
the patient. Large bowel endoscopy has 

| Deen recommended. 

| Antiperistaltic agents such as opiates and 

| diphenoxylate with atropine (Lomotil® 

. | may prolong and/or worsen the condition. 
_ Diarrhea, colitis, and pseudomembranous 

colitis Rave been observed to begin up to 

severa: weeks following cessation of 

therapy with clindamycin. 





Each ml contains. 
clindamycin phosphate 


equivalent to ....... es eee ees 150 mg 

clindamycin base 
BC MEDROR Ea is, Ld 5 mg 
disodium edetate ................ 0.5 mg 
water far injection ................... qs 


When necessary, pH adjusted with NaOH 
and/or HCI. 


Indications: Clindamycin is indicated in the 
treatmen: of serious infections caused by 
susceptibie anaerobic bacteria. 

Clindamycin is also indicated in the treat- 
ment of serious irfections due to susceptible 
strains of streptococci, pneumococci, and 
staphylococci. Its use should be reserved for 
penicillin-allergic patients or other patients for 
whom, in the judgment of the physician, a 
penicillin ts inappropriate. Because of the risk 
of colitis, as described in the WARNING box, 
before se:ecting clindamycin the physician 
should consider the nature of the infection 
and the suitability of less-toxic alternatives 
(eg, erythromycin). 

Anaercbes: Serious respiratory tract infec- 
tions suc^ as empyema, anaerobic pneu- 
monitis and lung abscess; serious skin and 
soft -tissue infections; septicemia; intra-ab- 
dominal infections such as peritonitis and 
intra-abdominal abscess (typically resulting 
from anaerobic organisms resident in the 
normal gastrointestinal tract); infections of the 
fernale pelvis and genital tract such as 
endometritis, nongonococcal tubo-ovarian 
abscess, pelvic cellulitis, and postsurgical 
vaginal cuff infection. i 

Streptccocci: Serious respiratory tract infec- 
tions; serous skin and soft-tissue infections; 
septicemia. 

Staphylococci: Serious respiratory tract 
infections: sericus skin and soft-tissue infec- 





tions; septicemia; acute hematogenous 
osteomyelitis. | 
Pneumococci: Serious respiratory tract 
infections. 
. Adjunctive Therapy: In the surgical treat- 
ment of chronic bone and joint infections due 
to susceptible organisms. Indicated surgical 
procedures should be performed in con- 
junction with antibiotic therapy. 
Bacteriologic studies should be performed 
to determine the causative organisms and 
their susceptibility to clindamycin. 


Contraindications: History of hypersensitivity 
to clindamycin or lincomycin. 


Warnings: (See WARNING box.) Mild cases 
of colitis may respond to drug discontinuance 
alone. Moderate to severe cases should be 
managed promptly with fluid, electrolyte, and 
protein supplementation as indicated. Sys- 
temic corticoids and corticoid retention 
enemas may help relieve the colitis. Other 
causes of colitis should also be considered. 

A careful inquiry should be made con- 
cerning previous sensitivities to drugs and 
other allergens. Antagonism has been 
demonstrated between clindamycin and 
erythromycin in vitro. Because of possible 
clinical significance, these two drugs should 
not be administered concurrently. 

Usage in Pregnancy: Safety for use in 
pregnancy has not been established. 

Usage in Newborns and Infants: When 
clindamycin phosphate is administered to 
newborns and infants, appropriate monitoring 
of organ system functions is desirable. 

Nursing Mothers: Clindamycin has been re- 
ported to appear in breast milk in ranges of 
0.7 to 3.8 mcg/ml. 

Usage in Meningitis: Since clindamycin does 
not diffuse adequately into the cerebrospinal 
fluid, the drug should not be used in 
meningitis. 

SERIOUS ANAPHYLACTOID REACTIONS 
REQUIRE IMMEDIATE EMERGENCY TREAT- 
MENT WITH EPINEPHRINE. OXYGEN AND 
INTRAVENOUS CORTICOSTEROIDS 
SHOULD ALSO BE ADMINISTERED AS 
INDICATED. 


Precautions: Review of experience to date 
suggests that a subgroup of older patients 
with associated severe illness may tolerate 
diarrhea less well. When clindamycin is indi- 
cated in these patients, they should be 
carefully monitored for change in bowel fre- 
quency. Prescribe with caution in individuals 
with a history of gastrointestinal disease, 
particularly colitis. - 
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Do not inject intravenously as an undiluted 
bolus; infuse as directed in package insert. 
Indicated surgical procedures should be per- 
formed in conjunction with therapy. Patients 
with very severe renal disease and or very 
severe hepatic disease accompanied by se- 
vere metabolic aberrations should be dosed 
with caution and serum clindamycin levels 
monitored during high- dose therapy. 

Prescribe with caution in atopic individuals. 
During prolonged therapy, periodic liver and 
kidney function tests and blood counts should 
be performed. Use may result in overgrowth 
of nonsusceptible organisms, particularly 
yeast. Should superinfection occur, adjust 
therapy as clinical situation dictates. Clin- 
damycin has been shown to have neuro- 
muscular blocking properties that may en- 
hance the action of other neuromuscular 
blocking agents. Use with caution in patients 
receiving such agents. | 


Adverse Reactions: Gastrointestinal: Abdomi- 
nal pain, nausea, vomiting, and diarrhea. (See. 
WARNING box.) Hypersensitivity Reactions: 
Maculopapular rash and urticaria have been 
observed. Generalized mild to moderate mor- 
billiform-like skin rashes are the most 
frequently reported of all adverse reactions. 
Rare instances of erythema multiforme, some 
resembling Stevens-Johnson syndrome, have 
been associated with clindamycin. A few 
cases of anaphylactoid reactions have been 
reported. If a hypersensitivity reaction occurs, 
the drug should be discontinued. The usual 
agents (epinephrine, corticosteroids, anti- 
histamines) should be available for 
emergency treatment of serious reactions. 
Liver: Jaundice and abnormalities in liver 
function tests have been observed during 


. clindamycin therapy. Hematopoietic: Neu- 


tropenia, eosinophilia, agranulocytosis, and 
thrombocytopenia have been reported; no 
direct etiologic relationship to concurrent clin- 
damycin therapy has been made. Local 
Reactions: Pain, induration, and sterile ab- 
scess have been reported after intramuscular 
injection and thrombophlebitis after intra- 
venous infusion. Reactions can be minimized 
or avoided by giving deep intramuscular 
injections and avoiding prolonged use of 
indwelling intravenous catheters. 


How Supplied: Available as sterile solution 
with each ml containing clindamycin phos- 
phate equivalent to 150 mg clindamycin base. 
Ampoules of 2 and 4 ml. 


Caution: Federal law prohibits dispensing 
without prescription. 


For additional product information see your 
Upjohn representative. MED 8-5-S  J-6219-9 


Cleocin Phosphate 
(clindamycin phosphate injection, N.F.) 


|I OD ISI The Upjohn Company, Kalamazoo, Michigan 49001 
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Well-nourished patients generally withstand the stress c 
uncomplicated surgery and return to full activity followi 
a relatively short, predictable convalescence. 


Not all patients are so fortunate, however Some confro 
surgery debilitated by malnutrition. Others undergo sur 
gery with only marginal reserves of body cell mass. The 
are patients at nutritional risk—patients for whom pro- 
nounced weight loss, impaired wound-healing, sup- 
pressed immunocompetence, and increased susceptibi 
to infection are imminent possiblities in the postoperativ 
period. 


How many patients are affected? Recent studies have 
concluded that as many as 5096 of a given surgical por 
lation and 4496 of a general medical population may be 
affected by protein-calorie malnutrition.'? Certainly, the 
need for aggressive nutritional support has been 
documented. 


When your assessment of a patient's nutritional status 
indicates that depleted nutritional reserves must be 
replenished prior to surgery or that additional protein ai 


ENSURE? Liquid Nutrition 
complete, balanced nutrition (1 Cal/ml) for most surgical 
patients 


ENSURE® PLUS High Calorie Liquid Nutrition 
more nutrition (1.5 Cal; ml) in less volume to help meet the 
nutritional demands of severe stress and trauma 


ENSURE* OSMOLITE " Isotonic Liquid Nutrition 
the first ready-to-use isotonic liquid feeding (1 Cal/ml) for 
patients particularly sensitive to hyperosmolar feedings 








ROSS LABORATORIES 
COLUMBUS, OHIO 43216 


ROSS @ Division of Abbott Laboratories, usa 


Please provide more information on how Ensure, 
Ensure® Plus, and Osmolite™ might improve the 
nutritional status of my patients. 





Name 





Hospital Affiliation 








ME OE aR MRE ng a nad eae ee Be ah re P 


Address 
City State Zip 
ARS-1 
1. Bistrian BR, Blackburn GL, Hallowell, EH, et al: Protein status of general surgical patients 
230:858-860, 1974 
2. Bistrian BR, Blackburn GL, Vitale J, et al: Prevalence of malnutritionen general medical patients 


AMA 235:1567-1570, 1976 211-816 






Uu v dm 


are developed at Pilling. 


Wylie 
Hypogastric Clamp 


Pilling has been the craftsman behind almost 
every improvement in vascular clamps. 
Pilling has more clamps than any other 


company. Only three of our recent clamps are 
shown above; yet our list is extensive and new 
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Atraugrip* Serration. Complete vessel Life-Lok® Construction. 


occlusion. With intimal protection. No riveted pin. Box lock won't break. 
designs are constantly in production. For aortic 
and peripheral vascular occlusion, 350 different 
Pilling clamps match the anatomical consid- 
erations for almost every surgical approach 


you use. 


Every Pilling clamp gives you these exclusive 
benefits: 

e Non-traumatic Atraugrip? jaw serrations — 
patented by Pilling and now widely imitated, 
grasp vessels firmly without crushing. Five 


different jaw patterns are available: Atraugrip®, 


Small Atraugrip®, Atraugrip? (2 x 3), Cooley, 
and Pediatric, Imm. You get complete vessel 


occlusion with intimal protection. 
* 
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e You ve had box locks break. It'll never happen 
again. Pilling box locks are virtually indestruc- 
tible — they will not break! Our Life-Lok® 

box lock construction protects your patient 

and assures confidence in your clamps. 


We want to send you full specifications on the 
clamps that can enhance your surgical technique. 
Call us direct. We'll send you our 240 page 
catalog showing how Pilling clamps can do more 
for you in the operating room than any other 
clamps. 


Call toll free. Ask for Pilling's latest catalog of 
vascular, thoracic, and cardiac instruments. 


800-523-6507 


215-643-2600 in Pennsylvania or write 
Mr. William Taylor at the address below. 


<> NARCO PILLING 


A Division of Narco Scientific 
Delaware Drive 


Fort Washington, PA 19034 e U.S.A. 








RE-TEX reinforced — 
vascular grafts, after 
000 implants: 
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What we've 
learned. 
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Summary of Clinical Data, as of September 25, 1978. 


Avg. Months Months 
| Number Number 96 Weighted Maximum 
Operation type Implanted Patent Patency Experience Experience 


Above-Knee 
Fem- pop 
Ilio-fem 
Ilio-pop 
Fem-fem 
Pop-segmtl 
Aorta-pop 
Aorta-fem 
Axil-fem 
Axil-bifem 
Aorto-iliac 
Fem-profunda 
Axil-pop 
Iliac-fem 
Iliac-pop 
Others 
Group Totals 
Below-Knee 
Fem-dist-pop 
Fem-ant-tibial i 
Fem-post-tibial ; 5 
Fem-peroneal 
Aorta-ant-tib 
Ileo-post-tib 
Ileo-pop 
Fem-dorsalis ped 
Aorto-dist pop 
Iliac ant-tib 
Axil-dist-pop 
Iliac-dist-pop 
Pop-post-tib 
Other 

Group Totals 
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Cross-over Grafts 
Fem-fem 185 176 95% 6.2 30 
Fem-pop 37 33 89% Zo 24 
Fem-profunda fem 3 3 10096 Ad 7 
Axil-fem 6 6 10096 3.0 16 | 
Fem-distal pop l l 10096 7.0 7 
Others d 3 7596 «0.5 2 
Group Totals 236 222 94% 5.4 30 
Composite Grafts 
C-fem-distal-pop 9 9 100% 2.6 8 
C-fem-ant-tib 3 3 100% 6.0 7 
C-fem-post-tib 14 13 93% 3.6 7 
C-fem-peroneal 4 4 10096 . 2.5 5 x 
Group Totals 30 29 97% 3.4 8 ] 
AV Fistulae 7 416 84 2 

E. Forearm 504 478 9596 0.8 18 

E Upper arm 370 352, 9596 3.6 20 

am Arm 49 39 80% 0.7 10 

‘a Leg 101 98 97% 1.0 18 

he. Group Totals 1520 1383 91% 4 Me ND 22 

E : Pulmonary Grz 

E 1 Aorta-pulm shunt 57 48 84% 3.4 27 

P Pulm reconstrts 3 2 6796 0.0 0 

E Subclav-pulm ] l 100% 1.0 1 

E Group Totals 61 5] 8496 3.1 27 

ES. Other Arterial Grafts 

E Renal artery 18 17 9496 10.7 30 

A Axil-axil 33 33 100% 4.1 18 

k Carot-subclav 52 50 9696 8.9 3l 

E. Aorto-coronary 15 ll 7396 2.3 17 

T Aorto-renal 25 23 9296 4.0 26 
Others 64 62, 9796 3.2 29 

| Group Totals 207 196 9596 5.5 3] 
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In 1977, we said: "It is time 
to consider GORE-TEX reinforced 
polytetraflucroethylene (PTFE) 
vascular grafts as a viable alterna- 
tive to saphenous vein autografts.’ 

Has experience borne out that 
claim? Let's take another look. 


The GORE-TEX 
reinforced PTFE graft 
works. 


If anecdotes were data, 
we'd have no trouble proving 
this point. Most surgeons who 
have used our grafts are high in 
their praise. 

It is, in the majority opinion, 
the first such graft to come close 
to the promises made for it. 

It is, according to observations 
and recent in vitro studies, 
relatively thromboresistant. And, 
when a thrombus forms, it is easy 
to de-clot. 

It is, according to theory but 
not yet confirmed by data, less 
likely to present embolism prob- 
lems later. {A thin, stable intima 
forms. Whether it's a neointima, 


pseudointima, or true endothelium 


is open to debate—but the thin- 
ness is the key to logic of 
the theory.) 

It is, in its reinforced form, 
much more resistant than other 
versions of expanded PTFE to 
aneurysmal dilatation. It has high 
radial or bursting strength and 
high suture-holding power. 

And it is easy to handle and 
use. Unlike woven or knitted 
grafts, it will not ravel or 
fray. And it does not require 
pre-clotting. 

But is it, as we stated earlier, 
a viable alternative to the 
saphenous vein? 

Yes, if. 

Yes, if there is no vein 
available. 

Yes, if the vein is “borderline; 
either in size or condition. 

Yes, if the patient's condition 
is such that a prolonged exposure 


to anaesthesia, or even to the delay 
in providing the vein, is critical. 

Yes, if there is the likelihood 
of cardiac surgery, for which the 
saphenous vein should be saved. 

Given those indications, the 
GORE-TEX graft is, indeed, a 
viable alternative to the saphenous 
vein. But unless those conditions 
exist, prudence and experience 
make the saphenous vein the graft 
of choice. 
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Arteriogram of a GORE-TEX polytetra- 
fluoroethylene graft during flexion of the knee. 


The problem 
died 


As of September 25, 1978, 
there were approximately 
60,000 GORE-TEX vascular graft 
implants, with over 6,000 follow 
ups. The overall patency rate 
was 8796. 

Those data, sliced into what 
we hope are useful pieces, are 
presented in Table at left. 

A close look at the data will 
reveal one problem: average 
follow-up times. 

They're too short. 

The problem is two-fold. 

First, we are, of course, 
dependent on the voluntary coop- 
eration of surgeons for our follow- 
up data. And we know that if you 
were to provide all the data that 


all manufacturers wanted, you 
would have to spend all of your 
hours filling out follow-up forms. 
And, of course, even if you had the 
time, you can't keep up with all 
patients over a period of years. 
The second part of the 
problem is statistical. The use of 
GORE-TEX grafts is increasing so 
rapidly that we will, for a long 
time to come, have a far greater 
number of recent implants than 
of old ones. (For every GORE-TEX 
graft implant used three years ago, 
there are almost 100 used today. 
Our current reported rate-of-use is 
approximately 5,000 per month.) 
This necessarily skews our 
data average toward the more 
recent history. Which is also true 
for a life table method of data 
presentation. Even though the 
maximum experience reported in 
each category is in the two-to-three 
year range, the weighted averages 
are more like two-to-three months. 


More data. 
More problems. 
Some suggestions. 


On the last page of this 
advertisement, you'll find a bibli- 
ography of published experimen- 
tal and clinical reports on the use 
of GORE-TEX vascular grafts, and 
a coupon for your convenient use. 

One problem is that we know 
the list is not current. Additional 
papers are always being delivered, 
and published. If you would like 
us to keep you up-to-date as new 
reports appear, check the appro- 
priate box on the coupon. 

A more basic problem with 
these data, and ours, and all 
vascular statistics is the lack of 
uniformity in reporting. We're 
supporting efforts to establish 
some profession-wide protocols 
begun with a symposium at the 
1978 meeting of the American 
College of Surgeons. If you have 
any suggestions at all, we'd appre- 
ciate them. Just write to us. 


: 
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GORE-TEX 
vascular grafts, 
in brief. 


GORE-TEX vascular 
grafts are made of expanded, low- 
density polytetrafluoroethylene 
(PTFE), reinforced by a strong, 
fine lattice of the same material 
wound about the exterior. 

GORE-TEX vascular grafts 
are easy to handle, with excellent 
resistance to kinking. And they 
exhibit high suture-holding 
power. They are, of course, fully 
biocompatible and, unlike 
knitted or woven prostheses, do 
not require pre-clotting. 

GORE-TEX vascular grafts 


for vascular surgery are available 


in a wide range of diameters. 

See next page for free 
GORE-TEX graft test-pack and 
complete bibliography, available 
as reprints. 


Free test-pack, 
reprints. 


Submit the handling and 
suture-holding characteristics 
of GORE-TEX grafts to the most 


meaningful test equipment: your 


own hands. Our test kit, not 
intended for actual surgery, 
includes a short length of a 
GORE-TEX graft and a 6-0 
double-armed suture. Try it for 


yourself. Also, take your choice of 


reprints of any of the experi- 


mental, clinical, and engineering 


reports listed. 


Current bibliography. 

1. Nonvein Bypass in Below-Knee Reoperation 
for Lower Limb Ischemia Steven J]. Burnham, 
M.D., D. Preston Flanigan, M.D., James J. 
Goodreau, M.D., James S. T. Yao, M.D., Ph.D., 
and John J. Bergan, M.D., Chicago, Ill. Surgery, 
Sept., 1978 

2. Expanded Polytetrafluoroethylene as Dialysis 
Access Grafts: Serial study of Histology and 
Fibrinolytic activity R. Shack, M.D., W. Neblett, 
M.D., R. Richie, M.D., R. Dean, M.D. 

The American Surgeon Dec. 1977 

3. A Prosthesis For Blood Access In Patients with 
Thrombosis of Peripheral Vasculature 

T. Buselmeir, M.D., J. Rynasiewicz, M.D., 


D. Sutherland, M.D., R. Howard, M.D., T. Davin, 


M.D., S. Mauer, M.D., R. Simmons, M.D., 
J. Najarian, M.D., C. Kjellstrand, M.D. Dialysis 
and Transplantation August 1977 


4. A Synthetic Vascular Conduit (Expanded PTFE) 


For Hemodialysis Access — A Preliminary Report 
B. Pasternak, M.D., S. Paruk, M.D., S. Kogan, 
M.D., S. Levitt, M.D. Vascular Surgery 
Mar/April 1977 


5. Polytetrafluoroethylene Grafts for 
Arteriovenous Fistulae A. Mohaideen, M.D., 
M. Avram, M.D., R. Mainzer, M.D. N.Y. State 
Journal of Medicine Dec., 1976 

6. Arterial Prosthesis of Microporous Expanded 
Polytetrafluoroethylene for Construction of 
Aorta-Pulmonary Shunts A. Gazzaniga, M.D., 
J. Lamberti, M.D., R. Siewers, M.D., D. Sperling, 
M.D., W. Dietrick, M.D., R. Arcilla, M.D., 

R. Replogle, M.D. Journal of Thoracic and 
Cardiovascular Surgery Sept., 1976 


7. The Use of Expanded Microporous Polytetra- 
fluoroethylene for Limb Salvage: A Preliminary 
Report C. Campbell, M.D., D. Brooks, M.D., 
M. Webster, M.D., H. Bahnson, M.D. Surgery 
May, 1976 

8. Small-Vessel Replacement with GORE-TEX 
(Expanded Polytetrafluoroethylene) A. Florian, 
M.D., L. Cohn, M.D., G. Dammin, M.D., 

J. Collins, M.D. Archives of Surgery March, 1976 
9. A Small Arterial Substitute: Expanded 
Microporous Polytetrafluoroethylene: Patency 


Versus Porosity C. Campbell, M.D., D. Goldfarb, 


M.D., R. Roe, M.D. Annals of Surgery 

August, 1975 

10. Segmental Venous Replacement D. Smith, Lt. 
Cmdr. (MC) USN, J. Hammon, M.D., J. Anane- 
Sefah, M.D., R. Richardson, M.D., C. Trimble, 
M.D. Journal of Thoracic and Cardiovascular 
Surgery April, 1975 

11. Replacement of Portal Vein During 
Pancreatectomy for Carcinoma L. Norton, M.D., 
B. Eiseman, M.D. Surgery February, 1975 

12. Use of GORE-TEX Grafts for Replacement 

of the Superior and Inferior Venae Cavae 

Y. Fujiwara, M.D., J. Cohn, M.D., D. Adams, 
M.D., J. Collins, M.D. Journal of Thoracic and 
Cardiovascular Surgery May, 1974 

13. A New Vascular Prosthesis for Small Caliber 
Artery H. Matsumoto, M.D., T. Hasegawa, M.D., 
K. Fuse, M.D., M. Yamamoto, M.D., M. Saigusa, 
M.D. Surgery October, 1973 

14. A New Venous Prosthesis T. Soyer, M.D., 

M. Lempinen, M.D., P. Cooper, L. Norton, M.D., 
B. Eiseman, M.D. Surgery December, 1972 

15. Summary of Clinical Evaluation Data, 

May, 1977 W. L. Gore & Associates, Inc. 

16. Long-Term Dilatation Characteristics of 
GORE-TEX Vascular Grafts: Design Criteria 

W. L. Gore & Associates, Inc. 


Indications 
and 
Contraindications. 


To sterilize: 
Grafts may be sterilized using steam, gas 


or flash autoclave techniques. Remove the - 


graft from the PVC blister tray and 
repackage for sterilization. Do not place 
the package label in contact with the graft 
during sterilization. Do not place objects 
on the repackaged graft during steriliza- 
tion. (See Contraindication #5, 6) 

Using steam, autoclave at or above these 
minimum requirements: 250° Fahrenheit 
(121° Centigrade) for 20 minutes at 15 p.s.i. 
Grafts should never be exposed to 
temperatures greater than 482? Fahrenheit 
(250° Centigrade). 

Using a flash cycle, sterilize at or above 
these standard minimum requirements: 
270° Fahrenheit (132° Centigrade) for 
3 minutes at 30 p.s.i. Grafts should never 
be exposed to temperatures greater than 
482° Fahrenheit (250° Centigrade). 

Using gas, sterilize according to 
equipment instructions. 


Indications: 

1. Use a 5-0 or 6-0 nonabsorbable suture 
with a cardiovascular needle for best 
results on graft diameters of 6mm or less. 
Larger sutures may be used with larger 
diameter grafts. 

2. Intra-operative inspection of 
anastomoses using irrigant solutions may 
result in serum leakage when blood flow 
is established in the graft. To prevent 
this, care must be taken not to generate 
syringe pressures sufficient to force 
irrigant through the graft walls. To do so 
will alter the I OR obic (non-wetting) 
properties of GORE-TEX. (See Contra- 
indication #11) 

3. Trim grafts to desired length using 
sharp surgical instruments. Grafts should 
be handled with clean forceps or gloves. 
GORE-TEX grafts are not "elastic" There- 
fore, proper matching of lengths is 
essential. If the graft is cut too short, 
excessive stress may be placed on the 
sutures and the graft at the anastomosis. 
(See Contraindication #10) 

4. Ensure, when using this graft in blood 
access applications or where repeated 
needle punctures of the graft are necessary, 
that needle puncture sites are spaced apart 


along the accessible sub-cutaneous length 


of the graft. Repeated needle puncture of 

the graft at the same site, or within the 

same immediate area, may cause me- 
chanical damage to the graft which could 
lead to hematoma, false aneurysm or true 
aneurysm. Patients should be carefully 
monitored to assure that this instruction 
is followed. 

Contraindications: 

1. Do not pre-clot the graft. 

2. Do not sterilize by irradiation 
techniques. 

3. Grafts should never be exposed to 
temperatures exceeding 4829 
Fahrenheit (250° Centigrade). 

4. Do not sterilize more than three times. 

5. During sterilization, do not place 
grafts under heavy or sharp objects 
which might pede the grafts. 

6. Do not attempt to sterilize the label 
attached to the PVC blister tray at 
high temperatures, as the materials 
(inks and adhesives) on the label may 
contaminate any objects in contact 
im the label during the sterilization 
cycle. 

7. Do not handle grt with ungloved 
hands. It should be handled only with 
clean instruments. 

8. Do not attempt to resterilize any 
unused graft portion which has been 
contaminated with blood or any other 
foreign material. 

?. Do not use absorbable sutures. 

. Do not cut graft while holding under 
tension. Doing so may cause separa- 
tion of the outer layer. The GORE-TEX 
graft is a composite structure consist- 
ing of an inner base tube and a thin 
outer layer which reinforces the base 
tube to prevent aneurysmal dilatation. 
Do not use any portion of aGORE-TEX 
graft which has damage to or separa- 
tion of the outer layer of the Beate 

Should the outer reinforcing layer 
become frayed at the end of the graft, 
do not pull on or peel the outer faves 
from the base tube. Carefully trim off 
the portion of the graft where the outer 
layer is frayed. 

. Do not force irrigating solutions 
through the graft wall. Doing so may 
result in serum leakage after blood 
flow is established. 

12. Do not place grafts in any fluid prior 
to use. Doing so may result in serum 
leakage after blood flow is established. 

13, Do not puncture the graft repeatedly 
at the same site, or within the same 
immediate area. (See Indication #4) 








W. L. Gore & Associates, Inc. 
ne e P.O. Box 1220 
Route 213 North 


ul Elkton, MD 21921 








Gentlemen: 
ri Please send me your GORE-TEX vascular graft test kit. 
ir] Please send me the reprints and reports whose numbers 


I have circled. 
l; de >. Ln 9, ll. 13. 15. 
2. 4. 6. 8. 10. 12. 14. 16. 


Er] Please send me additional reprints as they are published. 
[] Please have your representative call for an appointment. 


Enclosed are my suggestions for standardization of vascular 
statistics. 





Name 





Address 





City State Zip 


Hospital Affiliation 


——— Surgical Specialty 





for the part-time 
occupational physician... 


an invaluable — —  . — 





quick 
reference 
suide to 


occupational 
dermatoses 


The AMA's new guide, Occupational Dermatoses, is an in- 
valuable aid for physicians working part-time in occupa- 
tional health programs. 

It provides a ready reference for specific information 

on the causes, diagnosis, prevention, and treatment of American Medical Association 
occupational skin diseases. It also discusses management 

of prolonged and recurrent dermatoses, medico-legal aspects, 
and provides extensive references. 

To order your copy ($1 ea.) of Occupational Dermatoses, 
OP-108, write: Order Dept., American Medical Association, 
535 N. Dearborn St., Chicago, Ill. 60610. 














New insiehts on 





mind-body 


relationships 





and the 


post-operative 
patien 
















Newrespect for mind-body interaction 


For the post-op patient, stress and anxiety are 
normal reactions to the challenges faced in the 
new environment. In the critical care unit, phys: 
cians and nurses who routinely evaluate cardioy 
cular, renal and pulmonary function are develop 
ing a new respect for the mind-body relationshi 
in all illnesses." In this setting the patient's pre- 
vious life experiences and coping style serve as 
basis for planning and implementing treatment 
programs. 


The physiological basis of fear and tensioi 


According to one theory, reactions to environ- 
mental challenge are influenced by brain centers 
organized through reciprocally balanced systems 
called trophotropic and ergotropic. 
The overwhelming fear reaction i: 
a good example of trophotropic 

dominance, wherein this 
“no-go” system prepares the 
patient for withdrawal and 
conservation of energy. 
Sustained tension reveal: 
dominance by the 

à ergotropic system, 






E: "go" system integrating functions that prepare 
e individual for positive action. 


Whe effects of high levels of CNS stimulation 


"At high degrees of CNS arousal, patients experi- 

*nce either maladaptive and sustained anxiety or 

fanxious and agitated depression. These crises re- 
lect simultaneous ergotro ^y (approach) ) and 
rophotropic (avoidance) discharge." 


How post-op patients can benefit from 
"Valium (diazepam) 


"Major surgery is almost always severely stressful, 
rom both psychological and physiological points 
of view. The use of psychoactive drugs is often an 

"mportant means by which physicians can make 

the situation more tolerable for the patient. 

Valium is an excellent choice. It works effec- 
tively to calm the tense, overanxious patient and 

Ko reduce his anxiety to more manageable levels. 


Rehabilitation can start sooner 


If the post-op patient feels anxious and 
| fearful it might be difficult to 
initiate rehabilitation. The 
psychotherapeutic 












effect of Valium (diazepam) can help because it's 
so prompt: quite often the patient experiences sig- 
nificant relief of emotional distress during the first 
few days of therapy and is, therefore, ready that 
much sooner to take a more active part in his own 
recovery. 


A dosage regimen for every need 


Available in three tablet strengths and injectable 
form, Valium allows you to set, adjust and 
readjust dosage to gain optimum response. The 
2-mg strength one or two a day is appropriate for 
milder symptoms and for geriatric patients; 5 mg 
b.i.d. or t.i.d. for moderate symptoms; and 10 mg 
b.i.d. or t.i.d. for the more severe. And because 
it's supplied in scored tablets, dosages of Valium 
are easily increased depending on the patient's 
individual and changing needs. 

It's often helpful to add an h.s. dose to a b.i.d. 
or t.i.d. regimen if the patient's anxiety worsens at 
bedtime. Valium can reduce these symptoms and 
encourage sleep. Of course, therapy with Valium 
should be discontinued when symptoms have 
been reduced to tolerable levels. 

In recommended doses, Valium is relatively 
safe and well tolerated. Adverse reactions more seri- 
ous than drowsiness, fatigue and ataxia are rare. 

When the post-surgical patient returns home, 
oral Valium can continue to reduce any excessive 
anxiety which may be interfering with recovery, 
rehabilitation and return to normal activities. 


*For more details on the mind-body relationship, refer to Kiely WF: 
JAMA 235(25):2759-2761, June 21, 1976. 

tAs reported in animal studies by Hess WR: The Functional Organ- 
ization at the Diencephalon, New York, Grune & Stratton Inc., 1958, 
and expanded by Kiely WF (see reference above). 
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Before prescribing, please consult complete product information, a summary of 
which follows: 
Indications: Tension and anxiety states; somatic complaints which are concomi- 
tants of emotional factors; psychoneurotic states manifested by tension, anxiety, 
apprehension, fatigue, depressive symptoms or agitation; symptomatic relief of 
acute agitation, tremor, impending or acute delirium tremens and hallucinosis due 
to acute alcohol withdrawal: adjunctively in: relief of skeletal muscle Spasm due to 
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The effectiveness of Valium (diazepam) in long-term use, that is, more than 4 
months, has not been assessed by systematic clinical studies. The physician 
should periodically reassess the usefulness of the drug for the individual patient. 
Contraindications: Tablets in children under 6 months of age; known hypersensi- 
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glaucoma who are receivi ng appropriate therapy. 
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ing abrupt discontinuance (convulsions, tremor, abdominal/muscle cramps, vomit- 
ing, sweating). Keep addiction-prone individuals (drug addicts or alcoholics) under 
careful surveillance because of predisposition to habituation/dependence. 

Usage in Pregnancy: Use of minor tranquilizers during first trimester 

should almost always be avoided because of increased risk of congenital 

malformations, as suggested in several studies. Consider possibility of 

pregnancy when instituting therapy; advise patients to discuss therapy 

if they intend to or do become pregnant. 
ORAL: Advise patients against simultaneous ingestion of alcohol and other CNS 
depressants. 
Not of value in treatment of psychotic patients; should not be employed in lieu of 
appropriate treatment. When using oral form adju nctively in convulsive disorders, 
possibility of increase in frequency and/or severity of grand mal seizures may re- 
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in Such cases may be associated with temporary increase in frequency and/or 
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at least one minute for each 5 mg (1'ml) given; do not use small veins, i.e., dorsum 
of hand or wrist; use extremé care to avoid intra-arterial administration or extravasa- 
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through the infusion tubing as close as possible to the vein insertion. 
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serve because of possibility of apnea and/or cardiac arrest; concomitant use of 
barbiturates, alcohol or other CNS depressants increases depression with increased 
risk of apnea; have resuscitative facilities available. When used with narcotic 
analgesic eliminate or reduce narcotic dosage at least 1/3, administer in small 
increments. Should not be administered to patients in shock, coma, acute alcoholic 
intoxication with depression of vital signs. 
Has precipitated tonic status epilepticus in patients treated for petit mal status or 
petit mal variant status. 
Withdrawal symptoms (similar to those with barbiturates, alcohol) have occurred 
following abrupt discontinuance (convulsions, tremor, abdominal/muscle cramps, 
vomiting, sweating). Keep addiction-prone individuals under careful surveillance 
because of predisposition to habituation/dependence. Not recommended for OB 
use. 
Efficacy/safety not established in neonates (age 30 days or less); prolonged CNS 
depression observed. In children, give slowly (up to 0.25 mg/kg over 3 minutes) to 
avoid apnea or prolonged somnolence: can be repeated after 15 to 30 minutes. If no 
relief after third administration, appropriate adjunctive therapy is recommended. 
Precautions: |f combined with other psychotropics or anticonvulsants, carefully 
consider individual pharmacologic effects —particularly with known compounds 
which may potentiate action of Valium (diazepam), i.e., phenothiazines, narcotics, 
barbiturates, MAO inhibitors and antidepressants. Protective measures indicated in 


. highly anxious patients with accompanying depression who may have suicidal ten- 


dencies. Observe usual precautions in impaired hepatic function; avoid accumula- 

tion in patients with compromised kidney function. Limit oral dosage to smallest 

effective amount in elderly and debilitated to preclude ataxía or oversedation (ini- 

tially 2 to 272 mg once or twice daily, increasing gradually as needed or tolerated). 
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INJECTABLE: Although promptly controlled, seizures may return; readminister if 
necessary; not recommended for long-term maintenance therapy. Laryngospasm/ 
increased cough reflex are possible during peroral endoscopic procedures; use 
topical anesthetic, have necessary countermeasures available. Hypotension or 
muscular weakness possible, particularly when used with narcotics, barbiturates oi 
alcohol. Use lower doses (2 to 5 mg) for elderly/debilitated. 
Adverse Reactions: Side effects most commonly reported were drowsiness, fatigue 
ataxia. Infrequently encountered were confusion, constipation, depression, dip- 
lopia, dysarthria, headache, hypotension, incontinence, jaundice, changes in 
libido, nausea, changes in salivation, skin rash, slurred speech, tremor, urinary 
retention, vertigo, blurred vision. Paradoxical reactions such as acute hyperexcited 
states, anxiety, hallucinations, increased muscle Spasticity, insomnia, rage, Sleep 
ars nces and stimulation have been reported; should these occur, discontinue 
rug. 
Because of isolated reports of neutropenia and jaundice, periodic blood counts, 
liver function tests advisable duri ng long-term therapy. Minor changes in EEG pat- 
terns, usually low-voltage fast activity, have been observed in patients during and 
after Valium (diazepam) therapy and are of no known significance. 
INJECTABLE: Venous thrombosis/phlebitis at injection site, hypoactivity, Syncope, 
bradycardia, cardiovascular collapse, nystagmus, urticaria, hiccups, neutropenia. 
In peroral endoscopic procedures, coughing, depressed respiration, dyspnea, 
hyperventilation, laryngospasm/pain in throat or chest have been reported. 
Dosage: Individualized for maximum beneficial effect. 
ORAL—Adults: Tension, anxiety, psychoneurotic states, 2 to 10 mg b.i.d. to g.i.d.; 
acute alcohol withdrawal, 10 mg t.i.d. or q.i.d. in first 24 hours, then 5 mg t.i.d. or 
q..d. as needed; adjunctively in skeletal muscle spasm, 2 to 10 mg t.i.d. or q.i.d.; 
adjunctively in convulsive disorders, 2 to 10 mg b.i.d. to q.i.d. Geriatric or debilitated 
patients: 2 to 2Vo mg 1 or 2 times daily initially, increasing as needed and tolerated. 
(See Precautions.) Children: 1 to 2^ mg t.i.d. or q.i.d. initially, increasing as needed 
and tolerated (not for use under 6 months). 
INJECTABLE: Usual initial dose in older children and adults is 2 to 20 mg I.M. or I.V., 
depending on indication and severity. Larger doses may be required in some condi- 
tions (tetanus). In acute conditions injection may be repeated within 1 hour, al- 
though interval of 3 to 4 hours is usually satisfactory. Lower doses (usually 2 to 5 
mg) with slow dosage increase for elderly or debilitated patients and when sedative 
drugs are added. (See Warnings and Adverse Reactions.) 
For dosages in infants and children see below; have resuscitative facilities available. 
I.M. use: by deep injection into the muscle. 


I.V. use: inject slowly, take at least one minute for each 5 mg (1 ml) given. Do not use 
small veins, i.e., dorsum of hand or wrist. Use extreme care to avoid intra-arterial 
administration or extravasation. Do not mix or dilute Valium with other solutions or 
drugs in syringe or infusion flask. If it is not feasible to administer Valium directly 
lV., it may be injected slowly through the infusion tubing as close as possible to the 
vein insertion. 
Moderate psychoneurotic reactions, 2 to 5 mg I.M. or I.V. and severe psychoneu- 
rotic reactions, 5 to 10 mg I.M. or I.V., repeat in 3 to 4 hours if necessary; acute 
alcoholic withdrawal, 10 mg I.M. or I. V. initially then 5 to 10 mg in 3 to 4 hours if 
necessary. Muscle spasm, in adults, 5 to 10 mg I.M. or I.V. initially, then 5 to 10 mg 
in 3 to 4 hours if necessary (tetanus may require larger doses); in children, adminis- 
ter I.V. slowly; for tetanus in infants over 30 days of age, 1to 2 mg I.M. or I.V., repeat 
every 3 to 4 hours if necessary; in children years or older, 5 to 10 mg repeat 

every 3 to 4 hours as needed. Respiratory assistance should be available. 

Status epilepticus, severe recurrent convulsive seizures (I.V. route preferred), 5 to 10 
mg adult dose administered slowly, repeat at 10- to 15-minute intervals up to 30 mg 
maximum. Repeat in 2 to 4 hours if necessary keeping in mind possibility of 
residual active metabolites. Use caution in presence of chronic lung disease or 
unstable cardiovascular status. Infants (over 30 days) and children er rs), 
0.2 to 0.5 mg slowly every 2 to 5 min., up to 5 mg (I.V. preferred). Chi 5 years 
plus, 1 mg every 2 to 5 min., up to 10 mg (slow I.V. preferred); repeat in 2 to 4 hours 
if needed. EEG monitoring may be helpful. 

In endoscopic procedures, titrate |. V dosage to desired sedative response, generally 
10 mg or less but up to 20 mg (if narcotics are omitted) immediately prior to 
procedure; if I. V. cannot be used, 5 to 10 mg I.M. approximately 30 minutes prior to 
procedure. As preoperative medication, 10 mg |.M.; in cardioversion, 5 to 15 mg I.V. 
within 5 to 10 minutes prior to procedure. Once acute symptomatology has been 
properly controlled with injectable form, patient may be placed on oral form if 
further treatment is required. 

Management of Overdosage: Manifestations include somnolence, confusion, 
coma, diminished reflexes. Monitor respiration, pulse, blood pressure; employ gen- 
eral supportive measures, I.V. fluids, adequate airway. Use levarterenol or 
metaraminol for hypotension, caffeine and sodium benzoate for CNS-depressive 
effects. Dialysis is of limited value. 

Supplied: Tablets, 2 mg, 5 mg and 10 mg, bottles of 100 and 500; Tel-E-Dose* (unit 
dose) packages of 100, available in trays of 4 reverse-numbered boxes of 25, and in 
boxes containing 10 strips of 10; Prescription Paks of 50, available singly and in 
trays of 10. Ampuls, 2 ml, boxes of 10; Vials, 10 ml, boxes of 1; Tel-E-Ject® (dispos- 
able syringes), 2 ml, boxes of 10. Each ml contains 5 mg diazepam, compounded 
with 40% propylene glycol, 10% ethy! alcohol, 5% sodium benzoate and benzoic 
acid as buffers, and 1.5% benzyl alcohol as preservative. 
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BENNETT Cd D Arn cr 500 mg. 
VRSPmIn A es OU. ia bs a ete Chicka Ree Cates Se mE 10,000 I.U 
Vitamin D* (ergocalciferol) ......... UE Ale Reread ote sth 1,000 I.U 
doa S Ge Seer erg Dre pee ds e ESRC una 50 mg. 
Riboflavin (B2)** ........ RR oe ee Pa Sept te TÉ Ox 10mg 
DESDE HUGE) Suv TES on Paige Ue Cee A ete, 15 mg. 
RDOULG I8 MIRIAM RR TL LESER HM AT URDU ue eder 100 mg. 
Dexpanthenol ........... AE REESE (AOT M cit 25 mg. 
Vitamin E* (dl-alpha tocopheryl acetate) .......... 000.0000... SKU: 


t With sorethytan laurate 196. sodium hydroxide 1%, butylated hydroxy- 
toluene 0.003%, butylated hydroxyanisole 0.0008%; and gentisic acid > 


ethanolamide 2% as preservative. 


ttWith propylene glycol 30% and gentisic acid ethanolamide 2% as sta- 
bilizers and preservatives, sodium hydroxide for pH adjustment, soreth- 


ytan laurate 1.6%, butylated hydroxytoluene 0.006%, butylated 
hydroxyanisole 0.0015%. 


*Oil-soluble vitamins A, D and E water solubilized with sorethytan 
laurate. 


**In Concentrate as riboflavin-5-phosphate. 
PRODUCT INFORMATION 


INDICATIONS: in emergency feedings- Surgery, extensive burns, frac- 
tures anc other trauma, severe infectious diseases, comatose states. 


etc. may provoke a "stress" situation with profound alterations in the 
body's metabolic demands and consequent tissue depletion of 
nutrients_As a result, wound healing may be impaired, enzyme activity 
disturbed, hematopoietic tissues affected; hypoproteinemia and 
edema may appear; convalescence is thus prolonged. 

In such patients M.V.I. (administered in intravenous fluids under proper 
dilution) contributes optimum vitamin intake toward maintaining the 
body's normal resistance and repair processes. 
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Patients receiving 
IV feeding need 
fat- and water- 
soluble vitamins 
every day. Adequate 
stores of fat- 
soluble vitamins 
should not be taken 
for granted. 


M.V.I?— the only major 
multivitamin for infusion 
that supplies both water- 
soluble and fat-soluble 
vitamins in one preparation* 


*Vitamin K, vitamin B, , and folic acid are optional additions 


to parenteral nutrition programs 


In IV feeding... 
® EVERY DAY 





(Multi-Vitamin 
EH WEBB infusion) 
The most comprehensive major 


parenteral multivitamin product 


DIRECTIONS FOR USE: M.V.I. is ready for immediate use when added 
to intravenous infusion fluids. 

For intravenous feeding, one daily dose of 10 cc. of M.V.I. or 5 cc. of 
M.V.l. Concentrate added directly to not less than 500 cc., preferably 
1,000 cc.; of intravenous dextrose, saline or similar infusion solu- 
tions...plasma, protein hydrolysates, etc. 

PRECAUTION: Allergic reaction has been known to occur following 
intravenous administration of solutions containing thiamine. 

CAUTION: Not to be given as a direct undiluted intravenous injection 
as it may give rise to dizziness, faintness, etc. 

THERAPEUTIC NOTE: Intravenous use should be discontinued as 
early as practical in favor of an intramuscular or oral vitamin prep- 
aration, if deemed advisable. 

HOW SUPPLIED: M.V.I.—10 cc. ampuls, boxes of 25 and 100 (NSN 
6505-00-455-9955/NSN 6505-00-424-9808A). 

M.V.I. CONCENTRATE —5 cc. vials, boxes of 25. Available in 100s only 
(NSN 6505-00-212-61564). 


WUSV USV Laboratories, Division 
a USV Pharmaceutical Corp * 
LABORATORIES Tuckahoe. N.Y 10707 
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In patients with serious bacterial infection, the 
choice of antibiotic therapy is usually made on the 
basis of the effectiveness-to-risk ratio. This considera- 
tion is particularly important when an aminoglycoside 
antibiotic is indicated. 

The activity of Nebcin* (tobramycin sulfate, Lilly) 
against a wide range of gram-negative organisms is 
now well known. A review of worldwide literature 
shows "that tobramycin has significant antibacterial 
activity and that it is the most potent of all aminogly- 
cosides against P. aeruginosa. The antibacterial 
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activities of tobramycin and gentamicin against mem- serious complicated and recurrent urinary 
bers ofthe Enterobacteriaceae are comparable, with tract infections | 
each agent possessing slightly greater activity than the serious skin, bone, and soft-tissue infections, — 
other against selected strains of any species." including burns Lev 
Nebein is indicated in thetreatment of 


Vis In caused by susceptible strains of the following 
septicemta microorganisms: Pseudomonas aeruginosa, 
serious lower respiratory infections Escherichia coli, Proteus sp. (indole-positive and 
gastrointestinal infections, including indole-negative), Providencia, Klebsiella-Entero- 
peritonitis Sy dl bacter-Serratia group, Citrobacter sp., and 
ra ENAT staphylococci, including Staphylococcus aureus 
(coagulase-positive and coagulase-negative). 


The proximal tubule 


The proximal tubule is the site in the 
renal system where aminoglycosides produce 
nephrotoxicity. 

An investigator has studied the urinary 
excretion of alanine aminopeptidase, a principal 
enzyme of the brush-border membrane of the proximal 
tubule? Levels of the enzyme become elevated in the 
urine as a result of toxic lesions in acute tubular necro- 
sis or of inflammatory processes in the kidney, such as 
rejection crisis. In measurements of the effect of amino- 

glycosides (administered for three consecutive days) on the excretion 
of this enzyme by healthy humans, tobramycin appeared to have a 
minimum effect on the brush-border membrane. 

Another investigative team has studied the relationship between 
tissue concentration and toxicity? The toxicity of aminoglycosides 
may be related to the degree of their binding to tissue. Hence, 
aminoglycosides that accumulate less may be less nephrotoxic. 

All aminoglycosides are potentially nephrotoxic and ototoxic. 
Therefore, patients should be monitored closely when aminogly- 
cosides are being used. Patients with impaired renal function, the 
elderly, those with underlying disease, those with prior exposure to 
potentially nephrotoxic agents, and those with poor host resistance 
are at special risk. During clinical trials in 3506 patients treated with 
tobramycin, investigators reported drug-related nephrotoxicity in 
1.5 percent (53 patients). 

In view of the effectiveness of Nebcin and the relatively low risk of 
nephrotoxicity, tobramycin can be an appropriate choice for patients 
requiring aminoglycoside therapy. 

References 
1. J. Infect. Dis., 134 (Supplement, 1976. 
2. J. Antimicrob. Chemother., 4 (Supplement A):23, 1978 


3. J. Antimicrob. Chemother., 4 (Supplement A):53, 1978. 
4. Med. J. Aust., 2 (Special Supplement):22, 1977. 


tobramycin Nebci 


tobramycin sulfate - 


80 mg*in 2-ml ampoules | 
* Equivalent to tobramycin. 


Please see following page for a brief summary of the prescribing information. 
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Summary of Prescribing Information 


WARNINGS 
Patients treated with Nebcin should be under close clinical observation, 
because tobramycin and other aminoglycoside antibiotics have an inherent 
potential for causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impairment 
may develop if patients have preexisting renal damage and if Nebcin is admin- 
istered for longer periods or in higher doses than those recommended. 

Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function 
should be closely monitored in patients with known or suspected renal 
impairment and also in those whose renal function is initially normal but who 
develop signs of renal dysfunction during therapy. Such impairment may be 
characterized by cylindruria, oliguria, proteinuria, or evidence of nitrogen 
retention (increasing BUN, NPN, or creatinine). Evidence of impairment in 
renal, vestibular, or auditory function requires discontinuation of the drug 


| or dosage adjustment. 


Nebcin should be used with caution in premature and neonatal infants 
because of their renal immaturity and the resulting prolongation of serum 
half-life of the drug. 

In the case of overdosage or toxic reactions, peritoneal dialysis or hemo- 
dialysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and prolonged 
concentrations above 12 mcg/ml should be avoided. Urine should be 
examined for increased excretion of protein, cells, and casts. 

Concurrent and sequential use of other neurotoxic and/or nephrotoxic 
antibiotics, particularly streptomycin, neomycin, kanamycin, gentamicin, 
cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
mycin, should be avoided. 

Nebcin should not be given concurrently with potent diuretics. Some 
diuretics themselves cause ototoxicity, and intravenously administered 
diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
tions in serum and tissue. 

Usage in Pregnancy —Safety of this product for use during pregnancy has 
not been established. 





Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
group, is derived from the actinomycete Streptomyces tenebrarius. Nebcin Injection is 
a clear and colorless sterile aqueous solution for parenteral administration. It is stable 
and requires no refrigeration. 

Indications and Usage: Nebcin is indicated for the treatment of serious infections 
caused by susceptible strains of the following microorganisms: Pseudomonas 


. aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole-negative), 


Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter sp., and staphylococci, 


= including Staphylococcus aureus (coagulase-positive and coagulase-negative). 


. Nebcin is indicated in the treatment of septicemia; central-nervous-system 
infections, including meningitis; neonatal sepsis; serious lower respiratory infections; 
gastrointestinal infections, including peritonitis; and serious skin, bone, and soft-tissue 
infections, including burns, caused by the susceptible organisms listed above. Clinical 
studies have shown Nebcin also to be effective in serious complicated and recurrent 
urinary tract infections due to these organisms. Aminoglycosides, including Nebcin, 
are not indicated in uncomplicated initial episodes of urinary tract infections unless 


the causative organisms are not susceptible to antibiotics having less potential toxicity. 


Nebcin may be considered in serious staphylococcal infections when penicillin or 
other potentially less toxic drugs are contraindicated and when bacterial susceptibility 
testing and clinical judgment indicate its use. 

Bacterial cultures should be obtained prior to and during treatment to isolate and 
identify etiologic organisms and to test their susceptibility to tobramycin. If suscepti- 
bility tests show that the causative organisms are resistant to tobramycin, other 
appropriate therapy should be instituted. In patients in whom gram-negative 


septicemia, neonatal sepsis, or meningitis is suspected, including those in whom 
= . concurrent therapy with a penicillin or cephalosporin and an aminoglycoside may be 
indicated, treatment with Nebcin may be initiated before the results of susceptibility 
.. studies are obtained. The decision to continue therapy with Nebcin should be based on 


the results of susceptibility studies, the severity of the infection, and the important 
additional concepts discussed in the WARNINGS box above. 

Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
to its use. 

Warnings: See WARNINGS box above. 

Precautions: Specimens should be collected during therapy for examination,as . 
recommended in the WARNINGS box. 

Neuromuscular blockade and respiratory paralysis have been reported in cats 
receiving very high doses of tobramycin (40 mg/kg). The possibility that prolonged or 
secondary apnea may occur should be considered if tobramycin is administeredto 
anesthetized patients who are also receiving neuromuscular blocking agents, such as 
succinylcholine or tubocurarine. 

Cross-allergenicity among aminoglycosides has been demonstrated. 

If overgrowth of nonsusceptible organisms occurs, appropriate therapy should 
be initiated. 
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BUN, NPN, and serum creatinine and by oliguria, per ew Sha increased protein- 
uria, have been reported, especially in patients with a history of renal impairment who 
are treated for longer periods or with higher doses than those recommended. 

Neurotoxicity — Adverse effects on both the vestibular and auditory branches of the 
eighth nerve have been noted, especially in patients receiving high doses or prolonged 
therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the ears, and 
hearing loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function 
who do not receive Nebcin in higher doses or for longer periods of time than those 
recommended. 

Other reported adverse reactions possibly related to Nebcin include increased serum 
transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, granulocytopenia, 
and thrombocytopenia; and fever, rash, itching, urticaria, nausea, vomiting, headache, 
and lethargy. 

Suggested Dosage Guides —I.M./1.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal function) — 

3 mg/kg/day administered in three equal doses every eight hours. In life-threatening 

situations, the dosage may be increased up to 5 mg/kg/day administered in three or 

four equal doses. This dosage should be reduced to 3 mg/kg/day as soon as clinically 
indicated. (Refer to Table 1 for dosage schedule.) 

Dosage for neonates up to one week of age (normal renal futiction)=. 
Up to 4 mg/kg/day may be given in two equal doses every 12 hours. 

Dosage guidelines for adult or pediatric patients with reduced renal function — 

After a loading dose of 1 mg/kg, subsequent dosage must be adjusted either with 

reduced doses at eight-hour intervals or with normal doses at prolonged intervals. 

To determine the reduced dose at eight-hour intervals, see the convenient nomogram 

in the package literature* To calculate normal dosage at prolonged intervals (if the 

creatinine clearance rate is not available and the patient's condition is stable), the 
following formula may be used: 
1 mg/kg q(6x serum creatinine) h 

Neither regimen should be used when dialysis is being performed. 

I. V. Administration — The usual volume of diluent for adults is 50 to 100 ml. For 
children, the volume of diluent should be proportionately less than for adults. The 
diluted solution usually should be infused over a period of 20 to 60 minutes. 
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*An alternate rough guide for determining reduced dosage at eight-hour intervals (for patients 
whose steady-state serum creatinine values are known) is to divide the normally recommended dose by 
the patient's serum creatinine. 


Table 1. Dosage Schedule Guide for Adults with Norma! Renal Function 
(Dosage at Eight-Hour Intervals) 


Maximum Dose for Life- 
Threatening Infections 
(Reduce as soon as possible) 
1.66 mg/kgq 8h 
(Total, 5 mg/kg/day) 


Usual Dose for 
Serious Infections 
For Patient 
Weighing 
kg Ib 


1mg/kgq8h 
(Total, 3 mg/kg/day) 


ml/dose* 


3 ml 
2.9 ml 
2,75 ml 
2.6 ml 
2.5 ml 
2.4 ml 
2.25 ml 
2.1 ml 
E- "BH 
1.9 ml 
1.75 ml 
1.6 ml 
1.5 ml 
1.4 ml 
1.25 ml 
1.1 ml 
1 ml 
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*Applicable to all product forms except Nebcin, Pediatric, Injection (see How Supplied). 


How Supplied: Ampoules (Vials) Nebcin® (tobramycin sulfate, Lilly), Injection, 80 mg 
(equivalent to tobramycin) per 2 ml, 2 ml, rubber-stoppered, in packages of 1 and 
Traypaks'"(multivial cartons, Lilly) of 25. 

Ampoules (Vials) Nebcin, Pediatric, Injection, 20 mg (equivalent to tobramycin) per 
2 ml, 2 ml, rubber-stoppered, in packages of 1. 

Hyporets* (disposable syringes, Lilly) Nebcin, Injection, 60 mg (equivalent to 
tobramycin) per 1.5 ml, 1.5 ml, and 80 mg (equivalent to tobramycin) per 2 ml, 2 ml, 
in packages of 24. 

Each ml also contains 5 mg phenol as a preservative, 3.2 mg somum bisulfite, O.1 mg 
edetate disodium, and water for injection, q.s. Sulfuric acid and/or sodium hydroxide 
may have been added to adjust the pH. [030476c] 


Additional information available to the profession 
on request from Eli Lilly and Company, 


Indianapolis, Indiana 46206. 


500646 


Eli Lilly Industries, Inc. 
Carolina, Puerto Rico 00630 x 
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Instructions for Authors and 

Senc manuscripts by first-class mail to the Chief Editor, Arthur 
E. Baue, MD, PO Box 7614, Kilby Station, New Haven, CT 06519. 
Manus-ripts zre received with the understanding that they are not 
under simukaneous consideration by another publication. 
Accepted manuscripts become the permanent property of the 
ARCHIWES anc may not be published elsewhere without permission 
from t.e pub isher (AMA). 

In vi-w of the provisions of The Copyright Revision Act of 1976, 
effectiv. Jan 1. 1978, the author(s) of manuscripts, including correspon- 
dence and brief communications, will be required to sign and date the 
followimg statement: “In consideration of the American Medical 
Associacion's taking action in reviewing and editing my submission, the 
author( ) undersigned hereby transfers, assigns, or otherwise conveys 
all copyright ewnership to the AMA in the event that such work is 
published by the AMA." We regret that transmittal letters not 
containmg the foregoing language signed by all authors of the 
submiss-on will necessitate delay in review of the manuscript. 

Author Responsibility.— All accepted manuscripts are subject to 
copy ed ting. The author will receive an edited typescript rather 
than gzley proofs for approval. The author is responsible for all 
statements ir his work, including changes made by the copy 
editor. 

Designate ane author as correspondent and provide his address 
and telephone number. Order reprints at the time the typescript is 
returned after editorial processing. Specify address to which 
requests for reprints should be sent. 

Manuscript ?reparation.—Submit zn original typescript and two 
high-quality copies of the entire manuscript. All copy (including 
references, legends, and tables) must be typed double-spaced on 
22 X 2E em (84 x 11-inch), heavy-duty white bond paper. Ample 
margin shoul be provided. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious givem names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Titles—Titles should be short, specific, and clear. They should 
not exeeed 42 characters per line, including punctuation and 
spaces, and b» limited to two lines, if possible. The title page 
should nclude the full names and academic affiliations of all 
authors the address to which requests for reprints should be sent, 
and, if he menuscript was presented at a meeting, the name of 
the org .nization, place, and date on which it was read. 

Style ef Writing.—The style of writing should conform to accept- 
able Erzlish asage and syntax. Slang, medical jargon, obscure 
abbrevistions, and abbreviated phrasing are to be avoided. 

Informed Coasent.—Manuscripts reporting the results of experi- 
mental invest gations on human subjects must include a state- 
ment tc the eTect that informed ccnsent was obtained after the 
nature -f the 5rocedure(s) had been fully explained. 

Abstrzct.— Provide an abstract (135-word maximum) of the arti- 
cle, incl- ding statements of the problem, method of study, results, 
and conelusiors. The abstract replaces the summary. 

References.— List references in corsecutive numerical order (not 
alphabe-ically . Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the textor tables. Unpublished data and personal communications 
should mot be listed as references. References to journal articles 
should melude (1) author(s), (2) title, (3) journal name (as abbre- 
viated m Index Medicus), (4) volume number, (5) inclusive page 
numbers, and (6) year, in that order. References to books should 
include 1) autaor(s), (2) chapter title (if any), (3) editor (if any), (4) 
title of dook, 15) city of publication, (6) publisher, and (7) year. 
Volume-and edition numbers, specific pages, and name of trans- 
lator sheuld be included when appropriate. The author is respon- 
sible for the aecuracy and completeness of the references and for 
their correct text citation. 

Metrization.—All measurements must be in metric units. English 
units may alsc be given parenthetically if the measurements were 
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orrespondents 
originally done in English units. 

Illustrations.—Use only those illustrations that clarify and 
augment the text. Submit illustrations in duplicate, unmounted 
and untrimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating "top" should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain should be 
provided when pertinent. Illustrations should preferably be in a 
proportion of 12.5 x 18 em (5 x 7 inches). 

Án experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template 
lettering or preset type is preferred to hand-lettered labels. If 
halftone artwork with labels is submitted, affix type and leaders 
to a clear acetate overlay registered to the base drawing. Labels 
and leaders should be applied directly to the drawing board 
surface if the artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author's share is $275.00 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 

Legends.— Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 

Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 

Acknowledgments.— Illustrations from other publications must be 
acknowledged. Include the following when applicable: author(s), 
title of article, title of journal or book, volume number, page(s), 
month, and year. The publisher's permission to reprint should be 
submitted to the ARCHIVES after the manuscript has been formally 
accepted. 

Statistical Review.—Manuscripts containing statistical evalua- 
tions should include the name and affiliation of the statistical 
reviewer. 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 22 x 28 cm (8% x 11-inch) paper. 
Do not use larger size paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. Each table must have 
a title. 

Correspondence and Brief Communications.—The editor will be 
pleased to receive letters that pertain to material published in the 
ARCHIVES and brief communications concerning other matters of 
interest to its readers. Such contributions should be 250 words or 
less, typewritten, double-spaced, and clearly marked "For Publica- 
tion." No more than two references are permitted and illustrations 
or tables are acceptable only when essential to the message. 

News and Announcements.—Brief notices may be submitted of 
meetings, seminars, or symposia that are of interest to the readers 
of the ARCHIVES. News items of appointments, promotions, and 
developments in the field of surgery and related disciplines are 
invited. 

Brief Clinical Notes.—The ARCHIVES welcomes the submission for 
review of Brief Clinical Notes. These are to consist of no more than 
400 words, two references, and one illustration. The Synopsis- 
Abstract should not exceed 80 words. 
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Expand Your Horizons | 
And Those of Your 
Nursing Home Patients 
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This compilation of articles and memoranda is geared to 
- further your understanding of your role in regard to: your 
- nursing home patients; their families; and the nursing home 
- staff. Published by the American Medical Association, The 
— Medical Director in the Long-Term Care Facility is the 
— only book of its kind. 


<A The Table of Contents includes: 


_ * Doctor's Role in the Nursing Home 

* Medical Direction in Long-Term Care Facilities 
-© Role Relationships of the Medical Director 
© The Role of the Physician in Long-Term Care 
! Facilities—The Administrator s Viewpoint 
** Federal Regulations and Proposed Duties for the 
| Medical Director in the Skilled Nursing Facility 
» * The Nursing Home's Medical Director— 
A A New Breed of Mentor 
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Well-nourished patients generally withstand the stress of 


. The Medical Director in the Long-Term Care Facility uncomplicated surgery and return to full activity following 
_ Should help you to meet the nursing home problems which a relatively short, predictable convalescence. 

- you encounter. Use the coupon to order this valuable 

- compendium today. Not all patients are so fortunate, however. Some confront 
E surgery debilitated by malnutrition. Others undergo sur- 
E $3.50 gery with only marginal reserves of body cell mass. These 


are patients at nutritional risk—patients for whom pro- 
nounced weight loss, impaired wound-healing, sup- 
pressed immunocompetence, and increaséd susceptibility 
to infection are imminent possiblities in the postoperative 
period. 
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Order Dept./OP-22 S/J 
American Medical Association 
935 N. Dearborn/Chicago, IL 60610 


v 


Please send... copy(ies) of THE MEDICAL DIREC- 
TOR IN THE LONG-TERM CARE FACILITY, OP-22. at 
$3.50 each. Enclosed is $ — —.., payable to the 
AMA. 


How many patients are affected? Recent studies have 
concluded that as many as 50% of a given surgical popu- 
lation and 4496 of a general medical population may be 
affected by protein-calorie malnutrition.'? Certainly, the 
need for aggressive nutritional support has been 
documented. 





Name. . NS RO E O wR METALL CUM sinc UPS Sig SA 


Aadress L E mr tI E Let T When your assessment of a patient's nutritional status 





City/State/Zip indicates that depleted nutritional reserves must be 
SER Te SRR T Lue MIS e hod ICCD, S AG MR M t A replenished prior to surgery or that additional protein and 
e energy are required postoperatively, consider... 


ENSUFE® Liquid Nutrition 
comple:e, balanced nutrition (1 Cal/ml) for most surgical 
patientes 


ENSUFE® PLUS High Calorie Liquid Nutrition 
more natrition (1.5 Cal/ml) in less volume to help meet the 
nutritiomal demands of severe stress and trauma 


ENSUFE® OSMOLITE"" Isotonic Liquid Nutrition 
the first ready-to-use isotonic liquid feeding (1 Cal/ ml) for 
patients particularly sensitive to hyperosmolar feedings 


— — 
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ROSS LABORATORIES 
COLUMBUS, OHIO 43216 


ROSS i Division of Abbott Laboratories, USA 





Please provide more information on how Ensure, 
Ensure® Plus, and Osmolite™ might improve the 
nutritional status of my patients. 








Name 











Hospital Affiliation 








Address 
City State Zip 
ARS-2 
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1. Bistrian BR, Blackburn GL, Hallowell, EH, et al: Protein status of general surgical patients. JAMA 
230:858-860, 1974 
2. Bistrian BR, Blackburn GL, Vitale J, et al: Prevalence of malnutrition in general medica! patients 
JAMA 235:1567-1570, 1976 ® epo 


‘erat aD LUIE DEEN TeCOETIIZed tnat anxiety, f@fisidii, agitation, and apprehension are all capable 
J 


of increasing pain perception... 
Halpern, L. M.: Anxiety and pain in postoperative patients. Hospital Practice (special report) January 1977, p; 


Following surgery... 
the perception of pain diminishe 
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(hydroxyzine HCl) — 


— reduces the anxiety 
| component of pain. 
V  —permits reduction in 
Ny . narcotic dosage 


— controls emesis 


Please see Brief Summary on following page for contraindications, precautions and adverse reactions. 
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(hydroxyzine HCl) 


100 mg/2 ml — 50 mg/ml and 
25 mg/ml Vials and Isojects® 


preoperatively 
an 
postoperatively 


e allays presurgical anxiety... allays 
the anxiety that may heighten the 
perception of postoperative pain 

e may enhance the effects of analgesics 
and reduce narcotic requirements 


e controls postoperative emesis 


e vital signs are seldom impaired 
(Involuntary motor activity, includ- 
ing rare instances of tremor and 
convulsions, has been reported, 
usually with higher than recommen- 
ded dosage.) 


BRIEF SUMMARY 
VISTARIL? (hydroxyzine hydrochloride) 


Intramuscular Solution/For Intramuscular Use Only 


Contraindications: Hypersensitivity to hydroxyzine. 
The solution is for intramuscular use only and 
should not, under any circumstances, be injected 
subcutaneously, intra-arterially, or intravenously. 

Hydroxyzine, when administered to the pregnant 
mouse, rat, and rabbit, induced fetal abnormalities 
in the rat at doses substantially above the human 
therapeutic range. Since adequate data are not 
available to establish safety in early pregnancy, 
hydroxyzine is contraindicated during this period. 
Precautions: HYDROXYZINE MAY POTENTIATE 
THE ACTION OF CENTRAL NERVOUS SYSTEM 
DEPRESSANTS SUCH AS NARCOTICS AND 
BARBITURATES. In conjunctive use, dosage for 
these drugs should be decreased as much as 50"/o. 
Because drowsiness may occur, patients should 
be cautioned against driving a car or operating 
dangerous machinery. The usual precautions for 
intramuscular injection should be followed; soft- 
tissue reactions have rarely been reported when 
proper technique has been used. Hydroxyzine 
intramuscular solution should be injected well 
within the body of a relatively large muscle. Inad- 
vertent subcutaneous injection may result in signif- 
icant tissue damage. In adults, the preferred sites 
are the upper outer quadrant of the buttock (i.e., 
gluteus maximus), or the mid-lateral thigh. In 
children, preferably the mid-lateral muscles of the 
thigh. In infants and small children, the upper outer 
quadrant of the gluteal region should only be 
used when necessary, as in burn patients, in order 
to minimize the possibility of damage to the sciatic 
nerve. The deltoid area should be used only if 
well developed, such as in certain adults and older 
children, and then only with caution to avoid radial 
nerve injury. Intramuscular injections should not 
be made in the lower and middle thirds of the 
upper arm. Aspiration is necessary to help avoid 
inadvertent intravascular injection. 
Adverse Reactions: Drowsiness may occur; if so, it 
is usually transitory and may disappear in a few 
days of continued therapy or upon dosage reduc- 
tion. Dryness of the mouth may occur with higher 
doses. Involuntary motor activity, including rare 
instances of tremor and convulsions, has been 
reported, usually with doses considerably higher 
than those recommended. 
Supply: Vistaril (hydroxyzine HCl) Intramuscular 
Solution: 25 mg/ml—10 ml vials; 50 mg/ml—2 ml 
and 10 ml vials; Isoject®, 25 mg/ml and 50 mg/ml- 
1 ml fill; 100 mg/2 ml—2 ml fill. 

Military Depot: NSN 6505-00-052-1367 (50 mg/ml, 
10 ml vials) 

VA Depot: NSN 6505-00-052-1367B (50 mg/ml, 
10 ml vials) 


More detailed professional information available 
on request. 
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The most current, 
comprehensive 
data on U.S. 
health care 


When you want current, authoritative information on the U.S. health care 
system, the new 1978 editions of Profile of Medical Practice and 
Socioeconomic Issues of Health are two of your best sources. These new 
editions, published by the American Medical Association's Center for Health 
Services Research and Development, have been expanded to include studies 
by prominent outside health researchers, as well as original articles on key 
health issues by the Center's staff. 


Profile of Medical Practice—presents data gathered from the AMA Physi- 
cians Masterfile and Periodic Survey of Physicians on such characteristics of 
medical practice as physicians' work patterns, expenses, income and fees. 


Socioeconomic Issues of Health—features the latest information on the 
U.S. health care delivery system, including health characteristics, infant and 
maternal mortality, and health care expenditures. 


Order these important references today! 
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P.O. Box 821 
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Socioeconomic Issues of 
Health, OP-51, $5.00 
Set(s), OP-51 & OP-52, 
$8.50 
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What To Do When Physicians Disagree 


A Second Look at Second Opinion 


^ Wt. in 1974, Dr Eugene McCarthy’s first article 
appeared, something new had been added to the 
field cf medical sociology. The Surgical Second Opinion 
Program (SSOP) was innovative. It quantified by direct 
enumeration those occasions when a second physician 
disagmeed with the opinion of a first physician who had 
advised a surgical operation. Whatever its later interpreta- 
tions ar misinterpretations, the SSOP supplied a new and 
measurable entity that bore cn the use of medical care 
services. | 
- Beeause of its interest and implication for surgery, the 
Amerwan surgical establishment was anxious to cooperate. 
Surgieal panels and second opinion groups were set up in 
several cities and eounty regions across the country. 
Discu sions of the SSOP became a regular feature of 
surgical programs in local and national societies. The state 
chapters of the American College of Surgeons played an 
active role in selection of consultants. One of the commit- 
tees ef the American Surgical Association invited Dr 
McCarthy to meet with them in an effort to achieve a 
wider understanding and acceptance of the program. Dr 
McCarthy’s own personal participation has been sought on 
many programs in medicine, surgery, and preventive 
^medidne, most recently at the annual meeting of the 
Amercan Surgical Association in April 1978. 

From the very beginning, there has been an interpretive 
overlzy arising from SSOP that simply does not ring true. 
In many instances, this set of interpretations has not been 
traceable either to Dr McCarthy or his team. But in other 
cases it has frankly arisen from statements made in the 
discussion sections of his articles. This interpretive or 
politi-al connotation of the SSOP, that does not seem to 
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ring true in terms of national medical poliey and social 3 
reality, can be listed under two headings: "the number of - 


unnecessary surgical operations," and "the implieations for 
the national health eare budget." | 
Can one extrapolate an estimated or actual figure for 


numbers of operations actually performed that were clini- | 


cally unnecessary on an annual basis for the whole United 
States from the incidence of disagreement between physi- 
cians on a few elective and discretionary surgical proce- 
dures garnered from a small, specialized sample? Is it 
possible under any circumstances to extrapolate physician 


disagreement on operative indications to the actual physi- - 
eal performance of a surgical operation under anesthesia 


and in an operating room by a surgeon? Even if the case is 
followed up and no operation later done, does that still 
signify that an unnecessary operation was to have been 
performed? 

And on the budgetary wavelength, is the frequency of 
negative second opinions as to the advisability of surgery a 
number from which one can make any kind of an estimate 
as to the money that would be saved nationally by avoiding 
surgical operations through an obligatory second opinion? 


Can one translate disagreement into dollars? Is this esti- - 


mate made more reliable by quantifying negative second 
opinions in larger samples? Does the avoidance of a 
surgical operation always mean money saving for the 
public? It is the purpose of this editorial to examine these 
several questions briefly and to assess where the SSOP 
seems to stand right now, and what the future might hold. 
Let us decorate our argument with clinical examples. 
First, an example from pediatrics: A pediatrician, inex- 
perienced in urology, suggests that a child with some 
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urinary retention and infection should have a transure- 
thral resection of a congenital vesicourethral bladder neck 
obstruction. This is a first opinion, advising a surgical 
operation. Then, when the child is seen by a pediatric 
urologist, he says, “No, this isn’t the time, yet. It would be 
better if this child were treated conservatively and with 
antibiotics until more growth and urogenital maturation 
have occurred. And an operation may never be needed.” 
That is a negative second opinion. 

Another example in this first category: A family physi- 
cian discovers that his patient is partly blind in one eye and 
by ophthalmoscope notes an opacity in the lens. He advises 
the removal of the cataract and a fitting of a contact lens. 
Then, when the ophthalmologist sees the patient he says, 
“No, it is not time yet to do the cataract operation, and I 
am worried about early glaucoma in the other eye.” That 
constitutes a negative second opinion. 

What do these two episodes tell us about the level of 
unnecessary surgery in the country? Has either of them 
indicated a number from which dollar savings in national 
medical care expenses can be estimated? For these first 
two examples, of course not. They merely indicate a normal 
interphysician relationship that dates back to H ippocrates 
and is known as "consultation." A person with a more 
general sort of medical background and practice, perfectly 
competent, has recommended a procedure. A specialist has 
believed that the operation was inadvisable. 

Now, let us consider a second category: A gynecologist, 
long experienced in matters of menopausal bleeding, tells 
such a patient that she should have a hysterectomy. That is 
one opinion. Then, a second gynecologist, of equal experi- 
ence and stature, sees the patient and says, "No, you don't 
need a hysterectomy. We will give you some hormone pills. 
Then, after the menopause, all bleeding will stop. We will 
just do a dilation and curettage first to be sure that it is not 
cancer." This example is quite different. Instead of being a 
generalist corrected by a specialist, it is two specialists of 
peer status engaging in a friendly argument on the 
patient's behalf. It is "peer specialist second opinion" 
(PSSO). Instead of a person experienced in one field 
suggesting an operation a little outside of his area of 
knowledge and being negated by an expert, this now 
represents two experts of equivalent status who disagree 
about the advisability of an operation. The PSSO is entire- 
ly different from the usual SSOP and in light of current 
medical practice, a far more important interaction. 

Granting the difference between the generalist/special- 
ist interaction and the peer specialist interaction, can one 
extrapolate even from the PSSO anything about the level 
of unnecessary operations? Certainly not. It could be that 
the patient does not wish to take hormone pills. She might 
have read something about their possible role in breast 
cancer, and maybe she does not like to take pills anyway. 
She might prefer not to wear a perineal pad all the time, 
interfering with her hygiene and sexual activity. She 
might want to have a hysterectomy which seems necessary 
to her, especially since her best friend has been a "new 
woman" (or so she says) since she had a hysterectomy 
under similar circumstances. If the operation is performed, 
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is it to be regarded as "unnecessary surgery?" Certainly 
not from the point of view of the patient. 

Can we make any kind of a conclusion about the national 
medical budget from this particular type of PSSO as it 
refers to a hysterectomy? Well, possibly we can. The 
hysterectomy will certainly cost more money than the 
dilation and curettage, followed by several years of pill 
pushing and hormone medication. 

Now, let us consider a third category: This is an older 
man who has had severe pain in one hip, which cripples him 
a good deal. His family physician thinks that he is getting a 
little bit too old to have any kind of an operation, let alone a 
“total hip reconstruction,” which is a newfangled thing 
that came along about 40 years after the family physician 
finished up at medical school. It seems big and bad. And 
dangerous. Furthermore, he heard once about a patient 
who had an infection. He has never personally witnessed 
one of the operations or taken care of a patient who has had 
one, In general, he is rather opposed to surgery anyway. So, 
he says that the old man should suffer in silence. It is too 
big a risk. This is a negative first opinion. Then, the 
patient is seen by a surgeon who has worked a good deal 
with total hip reconstruction and who tells him, “I think it 
would be wise for you to consider a total hip. There is a risk 
to it and a mortality somewhere around 1%, with infection 
a possibility in about 3%, in our own hands. Even though 
you are 82 years old, your brain, heart, and kidneys are all 
working well. You deserve some more painless physical 
activity in the years left to you. The risk seems small, but 
you have the operation if you want it.” This is an affirma- 
tive second opinion. 

We are dealing here with a phenomenon that Dr McCar- 
thy and his team have never examined. It is a negative 
surgical opinion, with an affirmative second opinion. What 
conclusion can we draw about the level of “unnecessary 
surgery” from such an exchange? Well, not much. The 
unnecessary thing has been the avoidance of surgery. Or, 
rather, the unwarranted thing has been denying the 
patient the possibility of considering help from the opera- 
tion. The touchstone of credibility for the biased view of 
the specialist rests on clinical studies of mortality, morbid- 
ity, and rehabilitation. Such data are currently available in 
the literature and have recently been graced with a new 
term by statisticians and economists as “cost/benefit 
analysis.” 

What can we conclude about the national medical budget 
from the negative first opinion and the positive second 
opinion? Well, the principal conclusion seems to be that 
medical expense should be devoted to the quality of life as 
much as any other objective. If medicine is truly the 
“second largest industry in the United States,” the empha- 
sis must not only be on saving money, but on spending it 
wisely. As our old man goes back to his walk in the woods 
every morning with a cane, free from pain, he might say 
that the taxpayers’ money (a small bit of it his own) was 
well spent. 

Now let us look at a fourth category: This is the category 
of “differing medical opinions about medical treatment.” 
The patient is a mild diabetic. A physician with some 
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experience in diabetic management (but not associated 
with long-term follow-up of a group of diabetic patients) 
believes that the patient should be receiving injected 
insulin. He realizes that that commits the patient to a 
lifetime process. This is a first opinion. The patient goes to 
another physician, long experienced in the management of 
many diabeties. This second physician feels that it is better 
not tc start injectable insulin therapy with such a patient. 
Maybe it will be necessary later, but for the moment the 
patient will do better without it. This is a negative second 
medical opinion, coming from a specialist, addressing itself 
to a generalist. The first physician is perfectly delighted 
with this information. He was a bit hesitant about the 
insulin anyway. 

What has this told us about unnecessary operations? 
Absolately nothing. Neither opinion involves an operation. 
But, the example serves to emphasize the fact that physi- 
cians disagreeing about the institution of therapy, whether 
or not that is an operation, is a worthwhile subject for 
analysis and should be examined in its totality. There are 
social, psychological, and fiscal overtones throughout medi- 
cine in the process of consultation. What has this medical 
episode told us about the national budget? Nothing. The 
cost of oral agents vs injectable insulin is only a minor 
detail in anyone’s medical budget. 

Using these examples, as well as others reported by Dr 
McCarthy, as the basis of some sort of generalization, we 
might come to a few tentative conclusions. First, that the 
professional relationship between the first opinion physi- 
clan and those who give the second opinion is of key 
importance in understanding the meaning of the disagree- 
ment. To the SSOP should be added the clear differentia- 
tion of the PSSO. It is only this type of second opinion, 
from a peer specialist, that is truly meaningful in acting as 
a guide, governor, or discriminant with respect to surgical 
operations. Second, we can conclude that it is very rare for 
the enumeration of professional disagreements to tell us 
anything about the number of operations actually 
performed. Disagreement on the institution of a treatment 
does not mean that it would have been instituted or, if 
instituted, that it was unnecessary. The degree of necessi- 
ty of a treatment or an operation often lies in the eye of the 
beholder, and that beholder is the patient. Third, we should 
examine those instances in which patients have been held 
away from definitive treatment, including surgery, by 
negative first opiniors when a more informed opinion 
might have improved the quality of that patient's life and 
might have even saved money in the long run by institut- 
ing some specifie therapy, including a surgical operation. 

Most of the operations studied by Dr McCarthy and his 
group have not only been elective but discretionary. An 
electiwe operation is any operation that is not an emergen- 
ey. Itis a category that includes about 90% of American 
surgery and includes all of cancer and vascular surgery 
excep: that for obstruction or gangrene. A discretionary 
operation is one that not only is elective, ie, it can be 
earried out Monday through Fr:day, but its performance is 
very much a matter of soft opinion of desirability by the 
physician and the patient. 
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The phenomenon of physician disagreement is an impor- 
tant one that should be analyzed in extenso. The same sort 
of differences apply throughout medicine. Should psycho- 
analysis be undertaken? How often does the psychiatrist 
seek the opinion of another before embarking on an 
exercise that is alleged to cost $10,000 a year or more. We 
gave an example about insulin. How about digitalis? 
Defibrillation? Dialysis? This whole matter of consultative 
opinion should be studied as a research project. The 
emphasis should be on the quality of care and consultative 
interactions that attain the highest quality of life for the 
patient. The emphasis should not solely be on saving 
money. 

The original extrapolations from Dr McCarthy’s data, of 
a national figure for unnecessary operations, expense, and 
mortality, are to be blamed in part on some junior staff 
people of the Moss Committee. They were very anxious to 
demonstrate for their boss (Moss) a very high level of 
unnecessary expense and mortality arising from fraudu- 
lent surgery. They, therefore, grasped the difference of 
opinion level and the incidence of the disagreement, and 
extrapolated it to the number of unnecessary operations. 
This is an extrapolation fostered by careless statements in 
Dr McCarthy’s first article. We believe that it is a prepos- 
terous extension and that you just cannot get there from 
physician disagreement. Then, as if to compound the 
felony, these same junior staffers picked out some mortal- 
ity figures from a very special cohort of patients studied by 
Dr Child in the “Critical Incident Study” in the National 
Surgical Study, and extrapolated those mortality figures to 
the entire array of elective surgical operations. This came 
up with a marvelous headline on the number of people 
“killed” every year by unnecessary operations. Imagine 
getting there from the level of physician disagreement! 
This whole concatenation of misunderstandings (a polite 
word for deliberate falsification by junior congressional 
staff helpers) has been so well ventilated that we will spend 
no more time on it here. 

As a footnote during this fourth year of SSOP, is the 
question of physician competence judgements. The incom- 
petence tag has been put, for example, on the hypothetical 
pediatrician in our first example who thought that urolog- 
ical treatment was indicated when it apparently was not. 
Such condemnation of a generalist for referring a patient 
and making a wrong guess is totally unjustified. Under no 
circumstances can the generalist be held responsible for 
having the total knowledge of all the specialists that he 
might call in on the totality of his cases. Rather he should 
be credited for having the sense to seek help. The term 
"incompetence" must be reserved for special cases and only 
used with great caution in analyzing physician/patient or 
physician/physician interactions. It should apply to some 
combination of total shortcomings due to ignorance or 
illness, including age, alcoholism, or drugs. Where a physi- 
cian has guessed incorrectly in a special field, he cannot be 
judged incompetent. His only failing would be to make the 
wrong guess and not seek help. 

It is my own hope that the MeCarthy group, stimulated 
by the support and interest they have aroused and with the 
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handsome funding now available from both public and 
private sectors, will go ahead and widen the focus of their 
camera to look at physician/physician and physician/ 
patient relationships as a high-quality social science, rather 
than political advocacy having to do with national budgets 
or unnecessary surgical operations. The thrust of their 
study should be on economy in the best sense of that word: 
Spending public moneys well, and spending less if possi- 
ble. 

Furthermore, in each of their articles, I would hope they 
might emphasize that consultation with one’s peers, wheth- 


Device Law 


he Medical Device Amendment of May 28, 1976, to the 

Food and Drug Act empowers the Food and Drug 
Administration to regulate and set standards for all medi- 
cal devices from tongue blades to dialysis units. The FDA 
has set up “advisory panels” with consumer, industry, and 
professional representation to offer it advice as to whether 
particular devices require standards, premarket clearance, 
or quality control. The involvement of nongovernmental 
agencies in the writing of standards is hoped for but not 
assured. It is unlikely that cost will be a factor in assessing 
safety and efficacy. There is ample opportunity during the 
administration of the law to “lobby” the FDA either 
directly, through the advisory panel hearings, or in public 
hearings. 

Everyone interested in medical devices is concerned 
about their safety and efficacy. Standards themselves, 
however, must also be relevant, safe, efficacious, and 
cost-effective. Standards may be written and the law 
administered in such a restrictive way that design innova- 
tion is slowed. Our medical community through its senior 
professional societies should expand its activities in stan- 
dards writing to influence the administration of the law. 

The individual members of advisory panels have been 


. moderately effective in guiding the FDA to date. The 


unbiased collated scientific opinions of all members of our 
societies will substantially assist these panel members to 
more effectively serve the public’s real need. The watchdog 
action of these independent professional organizations will 
offer the best opportunities for assessing the relevance, 
safety, efficacy, and cost-effectiveness of the standards 
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er generalists or specialists, is a great joy in the practice of 
medicine, and the greatest insurance for the patient. The 
MeCarthy study should lead us in that direction, rather 
than to condemn disagreement or extrapolate from healthy 
disagreement to the incidence of fraud and/or the unwise 
expenditure of publie moneys. 

FRaANCIS D. Moore, MD 

Harvard Medical School 

Countway Library 

10 Shattuck St 

Boston, MA 02115 


The Medieal Profession and the Medical 


themselves. 

Our voluntary professional societies will be performing a 
substantial and important service if standards watchdog 
committees are formed to independently collate scientific 
information and opinions concerning standards and to 
monitor the effectiveness and appropriateness of the 
FDA's standards regulations. Our societies must put aside 
any objections to the paternalism of the law and consider 
action within the confines of the law that will permit 
development of progressive regulations that enhance our 
medical care rather than hinder it. It must be remembered 
that there will be very active and well-financed lobbies to 
aid in the creation of regulations that will serve the 
lobbyists’ own ends. It must be remembered that the 
medical profession is the only group whose only true 
interest is service to the patient, and is the only group 
whose expertise can truly determine safety and efficacy. 


Marc S. KARLAN, MD 
Division of Otolaryngology 
MuTAZ B. HABAL, MD 
Division of Plastic Surgery 
University of Florida 
College of Medicine and 
Health Center 
Gainesville, FL 32610 
DoNALD LEAKE, DMD, MD 
Division of Oral Surgery 
Harbor General Hospital 
Los Angeles, CA 90509 
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Adenocarcinoma of the Pancreas 


A Ten-Year Experience 


Ronald W. Knight, MD; James P. Scarborough, MD; J. Catlin Goss, MD 


€ Tae experience with proved pancreatic adenocarcinoma in 
Portland, Ore, for 1965 through 1975 is compared with the 
decace 1955 through 1965. Little difference is found in time of 
diagnosis, incidence of resection vs bypass or laparotomy, types 
of resection, and overail survival. However, operative mortality 
improwed and survival after total pancreatectomy improved from 
severrto 23 months. Whipple resections leave residual pancrea- 
tic tumor in one third of patients. Combining fluorouracil and 
radioMerapy significantly increases survival after palliative 
bypass (15 months vs 7.4 months, P < .02). Based on low 
operative mortality, improved survival, and avoidance of residual 
tumor. use of total pancreatectomy as the resection of choice is 
reconamended. 

(Areh Surg 113:1401-1404, 1978) 


Ff en years ago, the Portland (Ore) Surgical Society 

andertook an analysis of the results of operative 
treatment for adenocarcinoma of the pancreas from 1955 
to 1955. Of 564 total cases, 28 resections produced two 
5-year survivors, and those undergoing resection lived 
three times longer than those undergoing bypass. Our 
study was undertaken to determine whether the subse- 
quen: decade produced a change in resection rate (via 
better selection or earlier diagnosis), increased total 
panemeatectomies, increased survival after resection, 
increased survival with chemotherapy and irradiation, or 
decreased operative mortality. 


SUBJECTS AND METHODS 


Thesrecords of all patients hospitalized for pancreatic tumors at 
six mejor Portland (Ore) hospitals between Jan 1, 1965 and Jan 1, 
1975 were reviewed. Adenocarcinomas only were considered; ie, 
islet © ll carcinomas and tumors of the common bile duct, duoden- 
um, amd ampulla of Vater were excluded. Also, to be included, each 
patierz must have had either (1) localization and histologic proof, 
at lap.rotomy or autopsy or both, of pancreatic carcinoma; or (2) 
localization based on operative palpation of a pancreatie mass, or 
angiographic evidence ef a pancreatic tumor, plus metastases 
histolegically compatible with pancreatic adenocarcinoma. 

Lac- of conclusive evidence of pancreatic origin or histologic 
confirmation forced exclusion of more than 100 cases. The hospi- 
tals’ aumor registries were the primary source of follow-up 
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information. However, in a few cases, the patient's attending 
physician was contacted for more timely information. 


RESULTS 


There were 937,000 admissions to the six Portland 
hospitals during this ten-year period. Four hundred twen- 
ty-one patients fit the aforementioned criteria for histo- 
logically proved pancreatic ductal adenocarcinoma. The 
breakdown of these patients according to hospital and type 
of diagnostic procedure is given in Table 1. Excluding the 
Veterans Administration Hospital patients, 56% of the 
patients were men. Average age was 64 years. 

Three hundred nine (73%) of the total 421 patients had 
carcinoma diagnosed prior to death, predominately by 
operation, but in 11 cases by angiography. However, 
autopsy was done on 5396 of these cases and, in some cases, 
histologic confirmation of the cell type awaited autopsy. Of 
the 309 patients whose conditions were diagnosed prior to 
death, 7% had undergone pancreatic resection of some 
type, 50% underwent biliary or gastric bypass or both, 40% 
underwent laparotomy, and 3% underwent angiographic 
tumor localization. The site of the primary tumor was not 
specified in 27 cases, but of the remainder, 63% were in the 
head, 33% in the body or tail or both, and 4% involved the 
entire gland. 


Metastases 


Only 776 of the patients had no regional extension or 
metastases at the time of diagnosis; 56% had liver metas- 
tases when diagnosed. Analyzing metastases with respect 
to location of the primary (head vs body/tail) shows that 
tumors of the body and tail were rarely localized. Three 
percent had no extension and 16% were limited to regional 
extension, whereas 82% had liver or distant metastases at 
the time of diagnosis. In fact, tumors of the body and tail 
metastasized to the liver more often than those of the head 
(66% vs 50%). Primary adenocarcinoma in the head had no 
extension in 10% of cases, extension to local nodes or 
duodenum in 31%, and liver or distal metastases or both in 
58%. 


Survival 


Survival after the different types of operation is given in 
Table 2. Operative deaths are included, but three suicides 
are excluded. “Resection” refers to either Whipple 
pancreaticoduodenectomy (partial), total pancreatectomy, 
or distal pancreatectomy. “Bypass” refers to attempted 
relief of obstruction of the stomach or of the biliary 
system, the latter being by cholecystoenterostomy, chole- 
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88 63 
421 64 








dochoenterostomy, or T tube drainage. The average surviv- 
al is 16 months after resection, about seven months after 
bypass procedures, and only 3-14 months after laparotomy. 
The operative mortality for resection (14%) was also better 
than for lesser procedures, with 22% for bypass and 25% for 
laparotomy. 

Survival curves after operation for carcinoma of the 
pancreas are shown in the Figure. Nine of the patients who 
underwent resection lived one year, four lived two years, 
one is still alive over three years, and two are alive five 
years after resection. Of the 155 patients who underwent 
bypass, 24 lived more than one year, only six for two years, 
and two of the three patients who lived 3!^ years are still 
alive. One of the patients has received 4,000 rads of x-ray 
therapy and fluorouracil systemically and by celiac infu- 
sion. She recently underwent reexploration, and no 
evidence of tumor was found. In addition, the angiogram, 
which was abnormal originally, is now normal. The other 
patient, alive 48 months after biliary bypass, received 
fluorouracil and has no gross evidence of disease. One 
hundred thirty-four patients underwent only laparotomy 
or angiography for diagnosis of their cancer. Thirty lived 
for six months, seven lived for one year, and one lived 1% 
years. 

The type of resection, operative mortality, and average 
survival are shown in Table 3. Almost two thirds of the 
patients resected underwent Whipple procedures. There 
was one operative death (7%) and the remaining 12 
patients survived 19 months. Two patients are still alive. 
One, a five-year survivor, refuses chemotherapy and has 
evidence of metastatic disease; the other, alive 42 months 
after resection of an in situ tumor, has no evidence of 
disease. 

The other one third of the resections (eight) was evenly 
divided between distal and total pancreatectomies. Of the 
four patients who underwent distal pancreatectomy, there 
was one operative death (25%) and the rest lived an 
average of 15 months. 

There was one operative death among the four patients 
undergoing total pancreatectomy. This patient had the 
portal vein resected and reanastomosed and died two 
weeks later from massive mesenteric thrombosis. Two 
other patients lived three and seven months, respectively, 
and the last patient is alive and well five years after 
resection. This 70-year-old woman recently had melena 
from a colonie polyp, and during work-up, upper and lower 
gastrointestinal x-ray series and gastroduodenoscopy 
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No. of No. of 
Resections Bypasses Angiographies at Autopsy) 


University hospitals 58 61 23 22 11 
Veterans Administration Hospital 32 14 38 
Total (96) 


21 (5) 155 (37) 








No. of 
Laparotomies or 


No Operation 
(Diagnosis Made 


Amjol-|- 


134 (32) 111 (26) 








100 


© RESECTION /21 patients | 
A BYPASS |153 patients] 
60. * \ © LAPAROTOMY |133 patients | 


SURVIVORS (Percent) 
N e ^ o 
o o o o 


- 
o 





2 3 
SURVIVAL ( Years) 


Survival after operation for adenocarcinoma of pancreas. 
Numbers above curves indicate patients still alive. 


showed no evidence of pancreatic neoplasm. 

Only one patient was still alive after resection when the 
1955 to 1965 study was published.' He underwent a Whip- 
ple resection for a 2-cm adenocarcinoma of the head of the 
pancreas (slides were recently reviewed and histology 
reconfirmed) in 1958. In spite of a lung resection for 
bronchoalveolar cell carcinoma in 1967 and bladder tumor 
fulguration in 1977, he is alive and well, free of cancer, over 
19 years later. 


Adjunctive Therapy 


The influence of adjunctive therapy on survival after 
nonresections is given in Table 4. Resections were not 
considered because of their small numbers. Because 
patients receiving adjunctive therapy were those who 
survived the immediate postoperative period, a comparable 
group of nontreated control patients was obtained by 
excluding all those who survived less than two months 
after operation. The patients who underwent bypass and 
then were treated with a combination of fluorouracil and 
radiation therapy survived significantly longer than those 
not treated (P < .02). 
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Table 2 —Surviva After Operation 
for Carcinoma of the Pancreas* 


No of 
Patients 


Average 
Survival, mo 


Operative 
Mortality, % 


Resection 21 14 


153 
133 


Bypass 
Laparotomy only 





*Includes operative deaths but excludes suicides. 









Table 3.—Type of Resection and Survival 


Average 












Survival of 
Those 
No. of Surviving 
Type of No. of Operative Operation, 


Resection Patients Deaths (96) 


mo 
Whipple pancrea- 
ticoduodenec- 
tomy (partial) 13 1 (7) 19 
Resection of body 
& tail of pan- 
creas 4 1 (25) 15 
4 23 
19 






Total pancreatec- 
tomy 1 (25)* 


Total 21 3 (14) 


*This death actually was a regional pancreatectomy with resection of the 
portal vein. 












Table 4.—Survival With Adjunctive Therapy 
in Carcinoma of the Pancreas 


No. (96) of Patients 








Survival, mo Bypass Laparotomy 
Excluding operative deaths 120 (8.3) 102 (4.5) 
Operative survivors 
Without adjunctive tnerapy* 64 (7.4) 30 (4.0) 
With fluorouracil therapy 47 (9.1) 52 (5.2) 


With fluorouracil & 


radiation therapy 9 (15.2)7 8 (6.4) 








*Patients who survived at least two months after operation. 
- *These survival times are significantly different: P. < .02 (by nonparamet- 
ric Wilcoxon rank-sum test and by comparison of rates of death /patient 
month) and P — .01 (by Student's t test on logarithmic transformation of 
raw data). 


Biopsy 


Biopsy of regional lymph nodes during operation before 
resection was used in almost all cases. In four of the 15 
cases where the frozen lymph node(s) had no tumor, the 
resected specimen revealed only one of 8 to 12 nodes 
positive. Half of the resected specimens had preceding 
biopsy of the pancreas itself. Both wedge and needle 
techniques were used. 


Residual Tumor 


Three of the six autopsies performed after Whipple 
procedures provided adequate information about the 
pancreatic remnant. Two had no residual tumor, but one 
had a mass of cancer that appeared to have arisen at the 
point of transection. Three total pancreatectomies were 
done for cancer in the head. Two of the resected specimens 
had ro evidence of tumor in the portion of the body and tail 
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that would have been left behind by a Whipple procedure. 
The third specimen, however, showed neoplastie duet 
epithelium throughout the body and tail. 


COMMENT 


Compared to the Portland Surgical Society Cooperative 
Study, there has been some decrease in the number of 
proved carcinomas of the pancreas (564 in 1955 to 1965 vs 
49] in 1965 to 1975), but the breakdown of the types of 
operative procedures and survival is quite similar, as seen 
in Table 5. 

Nationwide, however, the incidence of cancer of the 
pancreas is on the inerease. This discrepancy is possibly 
due to the more than 100 cases where no operative biopsy 
was done or where a grossly positive node was biopsied but 
proved to be histologically normal, and possibly incomplete 
data from two tumor registries that suffered personnel 
and procedural problems during portions of the period 
studied. | 

There was no incerase in the percentage of resections 
and therefore, presumably, no increase in early diagnosis. 
(A more definite criteria of early diagnosis, lack of tumor 
spread, was not analyzed in the prior study.) The use of 
newer diagnostie techniques was found to be minimal in 
this study, and this might explain the lack of improvement 
in early diagnosis. Less than 5% of patients underwent 
celiac angiography, and fewer underwent endoscopic retro- 
grade cholangiopancreatography. Therefore, whether 
these and other techniques (ultrasound, computerized 
tomography, pancreatic secretion analysis and cytology, 
pancreatic scanning, serum cancer antigen assays, ete) will 
lead to earlier diagnosis, increased resection rates, and 
better survival must await later analysis. 

Similarly, there has been little change in the type of 
resections performed. About 60% in both decades were 
Whipple procedures. The operative mortality, however, did 
improve from 19% to 7% (and corresponds to other experi- 
ences,” thus lowering the overall operative mortality for 
resections from 22% to 14%. In the latter decade, the only 
operative mortality after total pancreatectomy was actual- 
ly a regional pancreatectomy’ (portal vein resected), there- 
fore, the mortality for "true" total pancreatectomy was 
0%. 

In the 1955 to 1965 decade, those patients who survived 
the operation of total pancreatectomy itself had an aver- 
age survival of only seven months. In the 1965 to 1976 
decade, however, this had increased to 23 months. 

The rationale and recommendations of Porter* in 1958 
and Collins et al’ in 1966, among others, that more total 
panereatectomies be done have not appeared to have 
produced any change between the 1955 decade and the 1965 
decade in Portland. More recently, series comparing total 
pancreatectomies and Whipple procedures’ show more 
favorable results for the former, including less long-term 
morbidity. 

One of the strongest arguments for total pancreatecto- 
my in cancer of the head of the pancreas is the possibility 
of residual tumor in the body and tail left behind by a 
Whipple procedure. Our results support this argument, 
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Table 5.—Adenocarcinoma of the Pancreas, 
1955 to 1975: Type of Operation and Survival 


a total pancreatectomy, is apparently free of disease, while 
the other, following partial pancreaticoduodenectomy, has 
metastatic cancer. Three other patients with greater than 


E Type of mecece one year of followup are still alive at the present time. 
Operation 1955-1965 1965-1975 The low cure rate indicates that most resections, even if 

. Resection done for cure, are predominantly palliative. However, the 

as NOR) Or patens quality of the palliation and the increased length of 

5 SUIVIP: MO survival over lesser procedures was shown in the 1955 to 

s ypass : ? uA 

j No. (%) of patients 248 (53) 155 (50) 1965 decade and reaffirmed in this study. In addition, three 

B Survive mo patients underwent noncurative resections (one of each 

au Laparotomy type), yet the average survival of 13 months is twice that of 

B No. (%) of patients 194 (41) 111 (43) bypass procedures. There is much debate in the literature 

| Survival, mo as to whether resection does provide improved pal- 

om liation.?-* This study, however, appears to support those 

^ : ES authors" who maintain that resection, even if noncura- 

2 showing a 33% incidence of residual tumor. Therefore, on tied nae has nua M Fa vus maki Cu t jet 

: "hé; basis oF low operative mortality, improved long-term morbidit and that the alliation achieved can be He: res 

E survival times, and avoidance of residual pancreatic tumor, iut. y p p 

RA greater use of total pancreatectomy as the resection of 7 AARS i . 

LS TRA Because survival in nonresected patients is shown to be 

m. D ni e E REONE increased by fluorouracil and x-ray therapy, it is conceiv 

R: The significantly increased survival of nonresected y ay PY, ; cate 

es À ; ; Je able that by resecting selected “noncurable” patients, 

` patients treated with combined radiation therapy and j ; 

ES. `] th M ] i thereby reducing tumor burden, and by treating them with 

fis uorouracil agrees wit oertel et al," who showed no p 

E ; d qt os chemotherapy and x-ray, even greater survival could be 

Fes increased survival with irradiation alone, but a significant di ge | 

a. obtained. In addition, considering the small number of 

e increase when fluorouracil was added. This encouraging be SUN TY 5 

EZ. SE E ; : true cures" in those resected "for cure," the use of 

m result is highlighted by one patient in our series so treated : i ; i 

Aa ; : adjunctive fluorouracil and radiotherapy may have a place 

E who shows no evidence of disease at laparotomy more than 

a SE E i for these patients, also. 

e three years after his original operation. 7 

m E Again, like the 1955 to 1965 decade, the per iod 1965 to Gray L. Grunkemeier, PhD, assisted in statistical analysis, and Kay 

V 1975 produced only two five-year survivors. One, following Russell and Marilyn Seigal provided secretarial assistance. 
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Editorial Comment " 


Adenocarcinoma of the pancreas remains a diagnostic and 
therapeutie challenge. As this report by Knight et al demon- 
strates, the ten-year additional experience did not improve the 
timing of diagnosis, resectability rate, nor, unfortunately, the 
survival rate. However, several features about the management of 
this disease did show distinct improvement: (1) operative mortali- 
ty improved significantly, 7% (1/13) following pancreaticoduoden- 
ectomy; (2) although the mortality following total pancreatectomy 
was 25% (1/4), the average survival was 23 months, compared to 
seven months in the previous decade; and (3) combination chemo- 
therapy and radiotherapy following palliative bypass doubled 
survivorship (15 vs 7.4 months). 

From this present analysis, it would appear that few and 
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meaningless strides have been made in this disease. Obviously, 
ultrasonography and computerized tomography hold great hope 
for diagnosing the lesion in an early stage, but a high index of 
suspicion combined with an aggressive diagnostic attack remains 
the only avenue to early diagnosis. Nevertheless, therapeutic 
measures are improving, and these should be used in any patient 
with this disease. Resect if possible, even to doing a total 
pancreatectomy, because we can now offer the patient a good 
quality of life. If a resection cannot be done, combination chemo- 
therapy and irradiation may prolong the patient's life, not as a 
statistic, but as a useful, active person in society. 

Warp O. GRIFFEN, JR, MD 

Lexington, Ky 
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Silent Perforations of the 


Stomach and Duodenum by Needles 


Moshe Hashmonai, MD; Theodor Kaufman, MD; Alfred Schramek, MD 


* We present a series of ten patients consecutively admitted to 
the hospital after swallowing 12 household sewing needles. Ten 
of these needles, one in each patient, had perforated either the 
stomach or the duodenum, but in no case did the perforation 
cause any abdominal symptoms or signs. Immediately after 
arrival in the emergency ward, the diagnosis was made in most 
cases by means of a diatrizoate meglumine swallow, which 
showed the tip of the needle protruding outside the gastrointes- 
tinal tract. In the first few cases, the diagnosis was made by 
finding the needle in the same position after repeated plain 
abdominal roentgenograms. This method, however, served to 
delay the diagnosis of perforation. All patients were operated on 
immediately after the diagnosis of perforation was made, except 
for two who had an additional ingested needle. Operation was 
delayed in these patients until the second needle was sponta- 
neously eliminated. Perforation was confirmed by operation in all 
cases in the present series, the operative extraction of the needle 
was simple, and recovery was uneventful. The fact that patients 
may remain asymptomatic despite perforation of their stomach 
or duodenum by sharp, fine foreign bodies is no cause for 
procrastination of surgery, as severe complications may subse- 
quently result. 

(Arch Surg 113:1406-1409, 1978) 


any swallowed foreign bodies are excreted with the 
feces without causing any disturbances to the 
gastrointestinal tract. This is true in some cases even with 
long, slender, sharp-ended foreign bodies such as needles, 
toothpicks, and fishbones, although the chances of their 
causing a perforation are considerably greater. Generally, 
as long as there are no clinical signs such as abdominal 
pain, the patients are under observation by means of 
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repeated clinical examinations and plain abdominal x-ray 
films. 

However, in some cases, the first sign of perforation is 
the unchanged position of the foreign body as seen on 
repeated plain roentgenograms, preceding the possible 
appearance of abdominal pain and tenderness. Ten such 
cases are presented here, and the problem of early detec- 
tion of perforation of the upper gastrointestinal tract is 
discussed. 


SUBJECTS AND METHODS 


The series includes ten consecutive admissions for ingestion of 
household sewing needles of a length of 3 to 4 cem. Three were male 
and seven were female, aged 4 to 27 years (Table). The time lag 
between ingestion of the needle and arrival at the hospital varied 
between a few hours and six days. On admission, none of the 
patients complained of abdominal pain, nausea, or vomiting. On 
examination, no tenderness or any other sign of peritoneal 
irritation was elicited. 

Plain abdominal roentgenograms alone were taken in three 
cases, followed in one case by gastroscopy. Regarding the remain- 
ing seven cases, a diatrizoate meglumine swallow was performed 
without delay. The roentgenograms indicated the exact position of 
the needle and the perforation was proved by the protrusion of 
the needle outside the contour of the contrast material (Fig 1 
and 2). 

Most of the patients were operated on a short time after 
admission to the hospital and diagnosis of perforation. In two 
patients (No. 6 and 10), the operation was postponed until a second 
needle, found located in the large bowel at the first examination, 
was excreted. In a third patient (No. 1), an attempt to extract the 
needle from the stomach by means of an endoscopy was made, and 
only after it failed was the operation performed. 

In three patients, the needle was found to be perforating the 
cardia of the stomach: in two, in the anterior wall and in one, the 
posterior wall. In a fourth patient, the anterior wall of the antrum 
was perforated. In six patients, the perforation was in the 
duodenum: four of these into the pancreas and the remaining two 
into the abdominal cavity. Of these six cases, two perforations 
were in the first part of the duodenum, two in the second part, and 
the remaining two near the ligament of Treitz. All the needles 
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Patients Treated for ingestion of 
Household Sewing Needles 


Time, Days 
Er einen, 
Ingestion Hospital- 

to ization 
Hospital- to 
ization Operation 


Patient/ 
Age, yr/Sex 


1/16/F 


Site of Perforation 


Stomach, cardia ante- 
rior wall 

Third part of duode- 
num, pancreas 

First part of duode- 
num, abdominal 
cavity 

First part of duode- 
num, abdominal 
cavity 

Same Third part of duode- 
num, pancreas 

Second part of duode- 

num, pancreas 
Second part of duode- 
num, pancreas 

Same Stomach, cardia ante- 
rior wall 

Stomach, antrum an- 
terior wall 

Stomach, cardia pos- 
terior wall 


2/16/F 


4/14/F Same 


5/17/F 
6/20/M 2 
7/16/M Same 
8/15/F 
9/24/F 


Same 


10/27/M 4 





Fig 1.—Case 9. Diatrizoate meglumine swallow shows needle 
protruding from anterior wall of antrum. 


were extirpated through the wall of the stomach or duodenum and 
the puncture closed by a single silk suture. The postoperative 
eourse was uneventful in all cases. The mean postoperative 
hospital stay was 6.6 days, varying between five and nine days. 


COMMENT 


Most of ingested foreign bodies are excreted and only 1% 
of them cause a perforation. However, this percentage is 
much higher when the ingested body is sharp at one or both 
ends.'? The site of perforation is usually at either angula- 
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Fig 2.—Case 6. Diatrizoate meglumine swallow shows needle 
protruding from second part of duodenum. Its edge was found to 
be located in head of pancreas. 


tions or narrowings of the gastrointestinal tract, eg, the 
pylorus, duodenum, and ileocecal valve.'-* 

No conclusion can be drawn from the literature as to the 
most common site of perforation along the alimentary 
tract. Thus, Macmanus,’ in his series of 95 cases of 
foreign-body perforation of the gastrointestinal tract, 
found the most common site of perforation to be the 
ileocecal area. There was only one case of perforation of the 
duodenum. Ashby and Hunter-Craig^ reported on a series 
of 23 cases of sharp foreign bodies that all passed into the 
small intestine, without a single one becoming lodged or 
perforating the stomach. Henderson and Gaston, on the 
other hand, found, in their series of 71 foreign body 
perforations, twice as many in the stomach than in the 
colon. Ten of these were in the duodenum. Spitz: claims 
that most of the perforations occur in the duodenum. In all 
the ten patients of the present series, the perforation 
oecurred in the upper part of the gastrointestinal tract. 
The two needles that advanced beyond the duodenum were 
excreted with the feces. 

The symptoms of sharp foreign body perforations of the 
gastrointestinal tract reported in the literature are multi- 
ple, very variable, and often bizarre. Some of the patients 
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are asymptomatie.*^ Others have only mild colic pain’ or a 
limp and pain in the hip.’ Disturbances of micturition and 
diarrhea,’ intra-abdominal abscess, ® and even generalized 
sepsis’ * and fatal gastrointestinal hemorrhage‘ may be the 
clinical signs and outcome of such perforations. 

The poor symptoms found in some patients are attri- 
buted to the very small size of the perforation caused by a 
sharp metallic foreign body like a needle and the low 
bacterial concentration found in the upper gastrointestinal 
tract, where many of the perforations occur. In the present 
series, in those patients in whom the point of the needle 


. was located in the abdominal cavity, no spillage of gastric 


or duodenal content was found. This may explain the lack 
of symptoms in these cases. 

There is a wide difference of opinion regarding the 
approach to be used in the presence of ingested needles. 
Most authors consider close observation imperative.» *-92° 
Burkitt'" suggests a conservative approach even in the 
presence of a silent perforation. Rozen et al'^ and Swar- 
briek et al" suggest that any sharp body that does not 


. advance from the stomach should be removed by endosco- 


py. Booth et al: recommend a close observation, repeated 
roentgenograms including barium swallow, and surgery 
once the needle is seen to have perforated the gut. Gilles- 
pie’ suggested exploration if the foreign body was found in 
the same position for more than a week, and Henderson 
and Gaston' immediately when abdominal tenderness 
appeared, especially when the foreign body is pointed at 
one or both ends. Most aggressive of all is Spitz? who 
recommends a prophylactic operative removal in cases of 
swallowed long slender objects. 

A conservative approach seems reasonable because of 
the usual results obtained with metalic foreign bodies in 
the tissues. Fragments of needles left during operations 
often remain in the body with only rare or no subsequent 
complications. In military practice, scores of shrapnel 
fragments and missiles are left in the bodies of soldiers 
and civilian casualties. Such foreign bodies may remain 
asymptomatic for years. Burkitt'' reports a case in which 
he removed two needles and a pointed ivory stick from the 
pouch of Douglas, where they had been impacted with no 
harm. However, there is occasionally a tendency for sharp 
metallic foreign bodies to migrate in the body.?*:"*:"' These 
may remain asymptomatic, perhaps to be revealed later in 
an unrelated roentgenologic examination. However, there 
is always a risk of complications and abscesses that may 
require surgical intervention.* ^ 

Abscess formation caused by perforation of the alimen- 
tary tract is a common event. However, practically all eases 
described in the literature are connected with perforations 
of the intestines.'^* The low bacterial content of the 
stomach and duodenum is probably the cause for the lack of 
reports of abscess formation following perforations of the 
upper gastrointestinal tract. Yet, Henderson and Gaston, 
in reviewing the literature, did find cases of abscess 
formation due to perforation of the stomach or duodenum, 
even from sharp metallic foreign bodies. In other cases, 
inflammatory tumors may result. »* In some cases, 
although no abscess is formed, septicemia may ensue. 
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Overwhelming sepsis would thus result from a duodenocav- 
al fistula produced by a toothpick." Another case of 
Candida septicemia with multiple pulmonary emboli was 
due to migration of a toothpick from the duodenum to the 
heart.'* 

Although rare, these reports and the severity of the 
complieations on one hand, and the relatively high perfora- 
tion rate of the gastrointestinal tract by sharp foreign 
bodies on the other, make any passive approach to swal- 
lowed needles dangerous. In the present series, the follow- 
ing attitude was adopted: all patients attending the casual- 
ty ward with an ingested needle were hospitalized imme- 
diately. The moment the foreign body was confirmed by a 
plain abdominal roentgenogram, an immediate diatrizoate 
swallow was made as a rule, beginning with the fourth 
patient. This attitude permitted a prompt diagnosis of the 
perforation. In the first three cases, the diagnosis was 
delayed, as it was made by repeated plain roentgenograms 
only, showing the needle lying in the same position. 

Although endoscopy is considered the procedure of 
choice for those cases in which the needle is found to be in 
the stomach, whether or not it had perforated the wall,'°"* 
in the present series such an attempt was made in the first 
patient only but resulted in failure of extraction of the 
needle. Yet, due to the high percentage of perforations— 
the ten patients of this series were all consecutive admis- 
sions for ingested needles-an immediate endoscopic 
extraction should be attempted. If the needle has passed 
into the duodenum or endoscopy is not feasible or both, it 
should be proved by contrast medium swallow that perfo- 
ration has not occurred. In such a case, observation by 
repeated plain roentgenograms should be made. Once the 
needle is found in the same position, perforation should be 
suspected and proved or negated by repeated contrast 
swallow. In the present series, all patients in whom perfo- 
ration was confirmed by the diatrizoate swallow under- 
went immediate surgery. The only exceptions were those 
patients in whom a second needle was found in the large 
bowel and the decision was to wait until this needle was 
excreted, as there were no signs of peritonitis. 


CONCLUSION 


Perforation of the upper gastrointestinal tract by 
needles occurs in a relatively high percentage of patients 
and is often asymptomatic. Therefore, such patients should 
not be dismissed from the hospital on the assumption that 
there is no perforation, as there are no clinical signs. 
Diagnosis of perforation is best performed by contrast 
media swallow. This should be done as soon as possible. The 
method of repeated plain abdominal roentgenograms alone 
delays diagnosis. 

Endoscopic extraction of the needle should be attempted 
immediately, whether the gut has been perforated or not. 
If this fails or is not feasible, an operation should be 
performed where perforation exists, or observation should 
be continued until the needle is excreted. If it is found in a 
constant position on repeated x-ray films, perforation 
should be immediately suspected and a contrast medium 
swallow repeated. 
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It is generally considered axiomatic that all recognized perfora- 
tions of the gastrointestinal tract require laparotomy and repair. 
Presumably on this basis, the authors recommend that contrast 
studies be obtained immediately in all cases of ingested sharp 
foreign bodies in order to detect perforation early. They further 
advocate immediate operation ` ifa perforation is found, regardless | 
of associated signs and symptoms, or lack of same. One must, - 
however, be somewhat skeptical about the "severe complications" Y 
that may ensue if such patients do not undergo exploration. Inthe 
authors’ own experience, the average delay between ingestion ; and | 
operation was four days, all ten patients were asymptomatic, sno: 

. no patient : suffered any complication. whatsoever. s 

Lacking documentation of serious complications, alternative - 

Mee deserve consideration. The authors themselves recom- 
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bid endoscopic extraction if feasible, even in ‘the: face 0 

documented | perforation. This method was only attempted in one 
| patient, but could certainly be endorsed as the initial therapeutic 
. endeavor, perhaps preceding contrast studies. If this fails, a period 
| of further observation could well be justified i in the asymptomatic 
| patient. Ultimately, good judgment, and the peace of mind of 


. physician and patient, would suggest that a persistently penetrat- 
. ing foreign. body. that fails to be dislodged should probably be 


surgically removed, despite the rarity of documented serious 
paa. It does not seem, however, that this decision need 
be an iens one. i 
Ginan W. SMITH, MD 
Baltimore 
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THE BIPHASIC NATURE 
OF SERIOUS 
INTRA-ABDOMINAL/ PELVIC 








|» . Acute Phase: 
i Peritoneal Response 


Peritoneal contamination with 
- polymicrobial (aerobic and 
Ns . anaerobic) flora from the bowel or 
Eo vagina may occur during surgery 
or as a result of trauma, septic 


E: abortion, or perforating diseases 
k: such as appendicitis. 
p . . Clinical signs in the acute phase 


include increasing abdominal 
tenderness and fever. Bacteremia, 
which may progress to septic 
Shock, occurs fairly frequently. In 
- female pelvic infections, bacteremia 
' and septic pelvic thrombophlebitis 
> are always a threat because of the 
jn rich vasculature of the female pelvis. 
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$ Introduction 


The biphasic clinical nature of 
serious intra-abdominal and 
female pelvic infections may be 
related to sequential dominance 
i first of aerobes and then of 
hag anaerobes. Antimicrobial 


INFECTIONS 


Initially, antimicrobial therapy 
directed against aerobes such 
as Escherichia coli often results 
in defervescence and clinical 
improvement. Failure of the 
patient to respond or recurrence 
of symptoms may indicate 
anaerobic involvement. B. fragilis 
is the anaerobe most frequently 
isolated in patients with intra- 
abdominal sepsis or serious 
female pelvic infections. 
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à coverage of both aerobes and 


anaerobes should be considered 
during all stages of serious intra- 
abdominal and female pelvic 
infections. 

The majority of these infections 
are polymicrobial. During the 
early, toxic phase, aerobes are 


Late Phase: 
Peritoneal Response 





The clinical course may 
progress to walling off of the 
infection and subsequent absces 
formation. These collections of pu 
can be located intraperitoneally, 
retroperitoneally, or within 
the viscera. 

Progression from peritonitis to 
abscess formation may be an 
insidious process or may be 
marked by sudden deterioration 
of the patient who had been 
recovering. At this point, failure to 
respond to appropriate antibiotic 
therapy should alert the clinician 
to the possibility of intra-abdomina 
or pelvic abscess formation and 
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enerally the dominant 

athogens; the coexistent 
naerobes may contribute to the 
linical picture. In the patient who 
rogresses to the late phase anc 
evelops an abscess, anaerobes 
:specially Bacteroides fragilis) 

re the dominant isolates. 





the potential need for operative JB 
intervention. | 

-|n both the early peritonitis 
stage and the later abscess stage, 7 
culture of purulent materia’ yields a 
aerobes and anaerobes in the 
majority of instances. In fact, 
anaerobes have been isolated 
from 90% to 96% of intra- 
abdominal infections associated 
with bowel perforation. Anaerobes 
such as B. fragilis have been E 
isolated in 80% to 100% of a 
patients with pelvic abscesses S 


studied with appropriate : | 
techniques of specimen 4 
collection and culture. b 
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For information about one antibiotic to 
consider in treating serious infections due to 
anaerobic pathogens, please turn the page. 
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INDUCED PERITONEAL SOILAGE 


The sequence of events that follow experimental 
induction of peritoneal soilage in rats parallels the 
biphasic course of this disease. Although animal 
data cannot be directly applied to humans, this 
model helps explain the pathogenesis. 

A standardized inoculum of rat colonic contents 
containing both aerobic and anaerobic organisms 
was implanted into the peritoneal cavity of male 
Wistar rats. The animals were observed for response 
and survivors were sacrificed after ten days. The rats 
developed a two-stage disease: initial, acute peritonitis 
and later, intra-abdominal abscesses. Mortality and 
progression of these stages varied sharply with 
antimicrobial coverage for aerobes, anaerobes, 
or both. 





EF Initial Mortality Rate in Rats 


AIA Normal Rats With No Infectious Complications 





Untreated Controls (60) 
22160 (37%) 





Antibiotic Coverage for 
Coliforms Only (57) 


2/57 (496) 
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Antibiotic Coverage for 
Anaerobes Only (60) 


21/60 (35%) 2139 (5%) 37/60 (62%) Normal 


OO °° | 


Combined Coverage 
for Coliforms + Anaerobes (58) 


5/58 (9%) 3/53 (6%) 50/58 (86%) Normal 


In this study, coliform organisms appeared to be 
responsible for the early mortality associated with fecal 
peritonitis, whereas B. fragilis and other anaerobes 
were associated with later abscess formation. 
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~. Anaerobic activity 
~ Cleocin® PO, (clindamycin phos- 
phate injection) has proved to be 
effective in a variety of serious 
intra-abdominal and female pel- 
--—. — Vic infections caused by sus- 
_ - ceptible anaerobic organisms in- 
"— Cluding gram-positive cocci, anc 
— gram-positive and gram-negative 
— bacilli. Specifically, the activity of 
clindamycin has been estab- 
lished in the following conditions: 
septicemia; serious intra-abdomi- 
¿= nal infections such as peritonitis 
'— - and intra-abdominal abscess; se- 
— — rious infections of the female 

pelvis and genital tract such as 
t. endometritis, nongonococcal 

—.. tubo-ovarian abscess, pelvic cel- 
— . lulitis, and postsurgical vaginal 

= Cuff infection; serious lower respi- 
ratory tract infections such as 
.. empyema, anaerobic pneu- 
- — monitis, and lung abscess; and 
serious skin and soft-tissue infec- 
— -tions caused by susceptible 
strains of bacteroides, fusobac- 
teria, eubacteria, actinomyces, 
peptococci, microaerophilic 
streptococci, and clostridia * 
| Since disc susceptibility testing 
—- with current methods is not reli- 
-. — able for anaerobes, in vitro dilution 
~ methods should be used to de- 
^. termine susceptibility to 

F clindamycin. 

. Also of value in serious aerobic 
gram-positive infections caused 
—— bysusceptible streptococci, staph- 
^ ylococci, and pneumococci. The 

ij use of Cleocin PO;in gram- 
positive infections has been in- 
vestigated both clinically and 

—— A bacteriologically. Because of the 
E risk of colitis, as described in the 
$i WARNING box, before selecting 
clindamycin the physician should 
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THERAPEUTIC 
CONSIDERATIONS... 





consider 
the nature of 
the infection 
and the suitability 

of less-toxic alternatives (eg, 
erythromycin). 


Indications include: serious 
lower respiratory tract infections 
such as pneumonia caused by 
Susceptible staphylococci; se- 
rious soft-tissue infections such 
as deep abscesses and deep 
traumatic or surgical wound in- 
fections caused by susceptible 
Staphylococci and streptococci: 
septicemia caused by suscepti- 
ble staphylococci and strepto- 
cocci; and acute hematogenous 
osteomyelitis caused by suscepti- 
ble staphylococci. In many 
instances, the evaluated cases 
have been secondary to massive 
wounds, surgery, or debilitating 
disease. With few exceptions, the 
organisms proved susceptible in 
vitro and were successfully eradi- 
cated from the clinical lesions. 


Other therapeutic 
considerations 

1. Cleocin PO, (clindamycin 
phosphate injection) is clinically 
effective in serious infections 
caused by penicillin-resistant or 
penicillinase-producing staphylo- 
cocci. However, staphylococcal 
Strains resistant to clindamycin 
have been encountered, and 
susceptibility testing should be 
performed. 
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2. Cleocin PO,is useful in 
patients who are sensitive to pen- 
icillin. Clindamycin does not 
share antigenicity with the pen- 
icillins; however, hypersensitivity 
reactions have been reported 
with clindamycin therapy. If a 
hypersensitivity reaction occurs, 
the drug should be discontinued. 
Serious anaphylactoid reactions 
require immediate emergency 
treatment with epinephrine. Oxy- 
gen and intravenous cortico- 
Steroids should also be administerec 
as Indicated. 

Cleocin PO,can fill a need for 
both penicillin-sensitive patients 
and those with serious infections 
caused by penicillin-resistant 
Staphylococci. 

As with all antibiotics, Cleocin 
PO,should be used with caution 
in atopic patients. Clindamycin 
has demonstrated cross-anti- 
genicity with lincomycin. 

Cleocin PO,should be re- 
served for serious infections 
where less-toxic antimicrobial 
agents are inappropriate, as de- 
scribed in the Indications section 
of the brief summary on the 
following page. 





If significant diarrhea or co- 
litis occurs during therapy, 
this antibiotic should be dis- 
continued. (See WARNING 
box and summary of pre- 
scribing information on 


following page.) 





*Clostridia are more resistant than most an- 
aerobes to clindamycin. Some species, eg, 
C. sporogenes and C. tertium, are frequently 
resistant to clindamycin. 
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STERILE SOLUTION — FOR INTRAMUSCULAR AND INTRAVENOUS USE 


Cleocin Phosphate 


(clindamycin phosphate injection, N.F.) 



































WARNING 
Clindamycin can cause severe colitis 
which may end fatally. Therefore, it should 
be reserved for serious infections where 
less-toxic antimicrobial agents are inap- 
propriate, as described in the Indications 
section. It should not be used in patients 
with nonbacterial infections, such as most 
upper respiratory tract infections. The 
colitis is usually characterized by severe, 
persistent diarrhea and severe abdominal 
cramps and may be associated with the 
passage of blood and mucus. Endoscopic 
examination may reveal pseudomem- 
branous colitis. 

When significant diarrhea eccurs, the drug 
should be discontinued or, if necessary, 
continued only with close observation of 
the patient. Large bowel endoscopy has 
been recommended. 

Antiperistaltic agents such as opiates and 
diphenoxylate with atropine (Lomotil ®) 
may prolong and /or worsen the condition. 
Diarrhea, colitis, and pseudomembranous 
colitis have been observed to begin up to 
several weeks following cessation of 
therapy with clindamycin. 


Each mi contains: 
clindamycin phosphate 
equivalent to ........ een n 150 mg 
clindamycin base 
5 mg 
disodium edetate ......... eee 0.5 mg 


benzyl alcohol ........ n n n 

water for injection ...... s eere qs 
When necessary, pH adjusted with NaOH 
and/or HCI. 


Indications: Clindamycin is indicated in the 
treatment of serious infections caused by 
susceptible anaerobic bacteria. 

Clindamycin is also indicated in the treat- 
ment of serious infections cue to susceptible 
strains of streptococci, pneumococci, and 
staphylococci. Its use should be reserved for 
penicillin-allergic patients or other patients for 
whom, in the judgment of the physician, a 
penicillin is inappropriate. Because of the risk 
of colitis, as described in the WARNING box, 
before selecting clindamycin the physician 
should consider the nature of the infection 
and the suitability of less-toxic alternatives 
(eg, erythromycin). 

Anaerobes: Serious respiratory tract infec- 
tions such as empyema, anaerobic pneu- 
monitis and lung abscess; serious skin and 
soft -tissue infections; septicemia; intra-ab- 
dominal infections such as peritonitis and 
intra-abdominal abscess (typically resulting 
from anaerobic organisms resident in the 
normal gastrointestinal tract); infections of the 
female pelvis and genital tract such as 
endometritis, nongonococcai tubo-ovarian 
abscess, pelvic cellulitis, and postsurgical 
vaginal cuff infection. 

Streptococci: Serious respiratory tract infec- 
tions; serious skin and soft-tissue infections; 
septicemia. 

Staphylococci: Serious respiratory tract 
infections; serious skin anc soft-tissue infec- 





tions; septicemia; acute hematogenous 
osteomyelitis. 

Pneumococci: Serious respiratory tract 
infections. 

Adjunctive Therapy: In the surgical treat- 
ment of chronic bone and joint infections due 
to susceptible organisms. Indicated surgical 
procedures should be performed in con- 
junction with antibiotic therapy. 

Bacteriologic studies should be performed 
to determine the causative organisms and 
their susceptibility to clindamycin. 


Contraindications: History of hypersensitivity 
to clindamycin or lincomycin. 


Warnings: (See WARNING box.) Mild cases 
of colitis may respond to drug discontinuance 
alone. Moderate to severe cases should be 
managed promptly with fluid, electrolyte, and 
protein supplementation as indicated. Sys- 
temic corticoids and corticoid retention 
enemas may help relieve the colitis. Other 
causes of colitis should also be considered. 

A careful inquiry should be made con- 
cerning previous sensitivities to drugs and 
other allergens. Antagonism has been 
demonstrated between clindamycin and 
erythromycin in vitro. Because of possible 
clinical significance, these two drugs should 
not be administered concurrently. 

Usage in Pregnancy: Safety for use in 
pregnancy has not been established. 

Usage in Newborns and Infants: When 
clindamycin phosphate is administered to 
newborns and infants, appropriate monitoring 
of organ system functions is desirable. 

Nursing Mothers: Clindamycin has been re- 
ported to appear in breast milk in ranges of 
0.7 to 3.8 mcg /ml. 

Usage in Meningitis: Since clindamycin does 
not diffuse adequately into the cerebrospinal 
fluid, the drug should not be used in 
meningitis. 

SERIOUS ANAPHYLACTOID REACTIONS 
REQUIRE IMMEDIATE EMERGENCY TREAT- 
MENT WITH EPINEPHRINE. OXYGEN AND 
INTRAVENOUS CORTICOSTEROIDS 
SHOULD ALSO BE ADMINISTERED AS 
INDICATED. 


Precautions: Review of experience to date 
suggests that a subgroup of older patients 
with associated severe illness may tolerate 
diarrhea less well. When clindamycin is indi- 
cated in these patients, they should be 
carefully monitored for change in bowel fre- 
quency. Prescribe with caution in individuals 
with a history of gastrointestinal disease, 
particularly colitis. | 
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Do not inject intravenously as an undiluted 
bolus; infuse as directed in package insert. 
Indicated surgical procedures should be per- 
formed in conjunction with therapy. Patients 
with very severe renal disease and /or very 
severe hepatic disease accompanied by se- 
vere metabolic aberrations should be dosed 
with caution and serum clindamycin levels 
monitored during high- dose therapy. 

Prescribe with caution in atopic individuals. 
During prolonged therapy, periodic liver and 
kidney function tests and blood counts should 
be performed. Use may result in overgrowth 
of nonsusceptible organisms, particularly 
yeast. Should superinfection occur, adjust 
therapy as clinical situation dictates. Clin- 
damycin has been shown to have neuro- 
muscular blocking properties that may en- 
hance the action of other neuromuscular 
blocking agents. Use with caution in patients 
receiving such agents. 


Adverse Reactions: Gastrointestinal: Abdomi- 
nal pain, nausea, vomiting, and diarrhea. (See 
WARNING box.) Hypersensitivity Reactions: 
Maculopapular rash and urticaria have been 
observed. Generalized mild to moderate mor- 
billiform-like skin rashes are the most 
frequently reported of all adverse reactions. 
Rare instances of erythema multiforme, some 
resembling Stevens-Johnson syndrome, have 
been associated with clindamycin. A few 
cases of anaphylactoid reactions have been 
reported. If a hypersensitivity reaction occurs, 
the drug should be discontinued. The usual 
agents (epinephrine, corticosteroids, anti- 
histamines) should be available for 
emergency treatment of serious reactions. 
Liver: Jaundice and abnormalities in liver 
function tests have been observed during 
clindamycin therapy. Hematopoietic: Neu- 
tropenia, eosinophilia, agranulocytosis, and 
thrombocytopenia have been reported; no 
direct etiologic relationship to concurrent clin- 
damycin therapy has been made. Local 
Reactions: Pain, induration, and sterile ab- 
scess have been reported after intramuscular 
injection and thrombophlebitis after intra- 
venous infusion. Reactions can be minimized 
or avoided by giving deep intramuscular 
injections and avoiding prolonged use of 
indwelling intravenous catheters. 


How Supplied: Available as sterile solution 
with each ml containing clindamycin phos- 
phate equivalent to 150 mg clindamycin base. 
Ampoules of 2 and 4 ml. 


Caution: Federal law prohibits dispensing 
without prescription. 


For additional product information see your 
Upjohn representative. MED B-5-S  — J-6219-9 


STERILE SOLUTION — FOR INTRAMUSCULAR AND INTRAVENOUS USE 


Cleocin Phosphate 


(clindamycin phosphate injection, N.F.) 


LO TOTUM The Upjohn Company. Kalamazoo, Michigan 49001 
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Hemodynamic Effects 


of Dopamine in Septic Shock 
With and Without Acute Renal Failure 


Kamran Samii, MD; Jean-Roger Le Gall, MD; Bernard Regnier, MD; Georges Gory, MD; Maurice Rapin, MD 


* Hemodynamic response to dopamine hydrochloride in 
septic shock with myocardial dysfunction was studied in ten 
patients with normal renal function (group 1) and in ten patients 
with acute renal failure (group 2). The control hemodynamic data 
were similar in the two groups. Dopamine in groups 1 and 2 
induced significant (P — .01) and similar increases in cardiac 
index and mean aortic pressure. Group 1 had a smaller increase 
in heart rate (+ 16%), than group 2 (+ 24%), but this difference 
was not significant. Stroke volume index had a significant 
increase in group | (+ 18%), whereas it did not increase 
significantly in group 2 (* 496); this difference of changes in 
stroke volume index between the two groups was significant 
(P — .01). This phenomenon suggests an increased chronotrop- 
ic effect and/or a reduced inotropic effect of dopamine in 
patients with septic shock and acute renal failure. 

(Arch Surg 113:1414-1416, 1978) 


D pein hydrochloride has been found useful in the 

treatment of septic shock with myocardial dysfunc- 
tion because it increases cardiac index, maintains systemic 
resistance, and increases arterial pressure.'? Besides, the 
specifie vasodilatory effect of dopamine on renal vascular 
bed*^ is worthwhile in such patients because of the 
frequent occurrence of acute renal failure. 

The purpose of this study was to compare hemodynamic 
changes induced by dopamine in septic shock with myocar- 
dial dysfunction between patients with normal renal func- 
tion and those with acute renal failure. 
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MATERIALS AND METHODS 
Selection of Patients 


Twenty patients with septic shock were studied (Table 1). All 
the patients had clinical or postmortem evidence of septic focus. 
Seven patients had at least two positive blood cultures. Shock was 
diagnosed according to standard clinical criteria: cold and clammy 
skin, pallor, decreased mental acuity, oliguria, and decrease in 
blood pressure. 

Two groups of patients were determined according to their 
renal function: ten patients had normal renal function (group 1, 
serum creatinine level was less than 1.5 mg/dl) and ten patients 
had acute renal failure (group 2) defined as an acute reduction in 
renal function associated with an increase in serum creatinine 
levels to greater than 4 mg/dl before hemodialysis. The duration 
of acute renal failure prior to the study ranged from two to 11 
days, with an average of six days. General characteristics and 
biological data of the two groups are given in Table 1, 


Hemodynamic Measurements 


Central venous pressure and pulmonary wedge pressure were 
measured using a triple lumen catheter. Mean aortic pressure was 
measured through a catheter inserted either in the radial or the 
femoral artery. Pressures were obtained from transducers. Heart 
rate was determined from a standard ECG lead. Pressures and 
ECG were recorded on a multichannel recorder. When patients 
received mechanical ventilation, pressures were measured during 
the expiratory period. The zero reference level was 5 em below the 
sternal angle. Cardiac output was measured in triplicate by the 
thermal dilution method with a computer. Derived variables were 
obtained as follows: (1) cardiac index equals cardiac output/body 
surface area (1/min/sq m); (2) stroke volume index equals cardiac 
index times 1,000/heart rate (ml/beat/sq m); and (3) systemic 
vascular resistance equals (Mean arterial pressure—central venous 
pressure)/cardiac index (mm Hg/1/min/sq m). 
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Procedure 


Dopamine was used when the shock persisted after plasma 
volume expansion in spite of an increased pulmonary wedge 
pressure. After control hemodynamic measurements, dopamine 
was administered using a constant infusion pump. The patients of 
group 1 had an average dopamine infusion rate of 10.7 ug/kg/min 
(range from 3 to 16 ug/kg/min). The patients of group 2 had an 
average dopamine infusion rate of 9.8 ug/kg/min (range from 3 to 
16 ug/kg/min). All statistical analyses were performed using 
Student's t test for paired and unpaired samples. Data were 
expressed as the mean + SEM. 


RESULTS 


Control measurements and hemodynamic changes 


induced by dopamine in groups 1 and 2 are given in Table 2. 
Control hemodynamic data were similar in the two groups: 
systemic vascular resistance was low and cardiac index was 
within normal limits, thus mean arterial pressure was 










Table 1.—General Characteristics and Biological Data 





Group 1: 





Group 2: 


Patients Patients 
Without Acute With Acute 
Renal . Renal 
Failure, Failure, 


N z 10 N = 10 


















Age, yr* 52 + 6 56 + 5 
Underlying cardiac disease 3 2 
Temperature, °C* 38.9 + 0.3 38.7 + 1.0 
>2 Positive blood cultures 4 3 


Septic focus 









Peritonitis 2 4 
Urinary tract infection 2 3 
Thrombophlebitis 2 2 
Pneumonia 2 1 
Liver abscess 1 
Brain abscess 1 zu 
Serum creatinine level, mg/dl* 1.1 + 0.1 8.4 + 0.7 
Serum potassium level, 
|J. mEq/liter* 4.1 + 0.2 4.6 + 0.3 
Serum calcium level, mg/dl* 8.6 + 0.2 79+0.3 
Hematocrit level, %* 35 + 1 34 + 0.01 
pH* 7.48 + 0.02 7.44 + 0.01 








*Mean + SEM. 










Mean Aortic 
Pressure, 
mm Hg 


Pulmonary 
Wedge 


Pressure, mm Hg 
Patients without acute renal failure, group 1, N = 10 









Control 10.5 + 1.0 53 x5 
Dopamine 10.9 + 1.4 69 — 6 
96 Change +4+9 +30 + 8 
P value, paired NST <.01 





Patients with acute renal failure, group 2, N = 10 






*Mean values + SEM are shown. 
TNS indicates not significant. 
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Table 2.—Hemodynamic Effects of Dopamine in Patients Without and With Acute Renal Failure* 


Cardiac Index, 
Liters/min/sq m 
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decreased, heart rate was increased, and stroke volume 
index and pulmonary wedge pressure were nearly 
normal. 

Dopamine in groups 1 and 2 induced significant and 
similar increases in cardiac index (+ 34%, P — .001 and + 
27%, P < .001, respectively) and mean arterial pressure ( 
30%, P — .01 and + 20%, P < .001). Increase in heart rate 
occurred to a lesser extent in group 1 (+ 16%, P < .001) 
than in group 2(+ 24%, P < .001), but these increases were 
not statistically different. Changes in pulmonary wedge 
pressure (+ 4% and + 11%) and in systemic vascular 
resistance (— 1% and — 3%) were not significant in the two 
groups. Group 1 had increases in stroke volume index 
greater than or equal to 3 ml/min/ in all the patients; 
increase in stroke volume index averaged more than 18% 
and was significant (P < .001). On the other hand, change 
in stroke volume index was not significant in group 2 (+ 
3%): four patients had a decrease, three patients had an 
increase of less than or equal to 2 ml/min/sq m and only 
three patients had an increase of greater than or equal to 3 
ml/min/sq m. Statistical comparison of changes in stroke 
volume index showed a significant difference between 
groups 1 and 2 (P < .01). 


COMMENT 


Control hemodynamic data showed in the two groups of 
patients an inadequate cardiac index to compensate for the 
decrease in systemic vascular resistance; thus, mean arter- 
ial pressure was low. The persistance of such a hemody- 
namic state after plasma volume expansion is similar to 
data already observed in septic shock with myocardial 
dysfunction. Dopamine has been found useful in the 
treatment of such patients.'? 

Cardiac index and mean arterial pressure increased 
during dopamine infusion, and systemic vascular 


resistance and pulmonary wedge pressure remained 
unchanged in both groups of patients. Increase in heart 
rate was less, but not significantly different in group 1 
than in group 2. Similar hemodynamic changes induced by 
the same infusion rate of dopamine have been reported in 
septic shock.*? 








Stroke Volume 
Index, 
ml/Beat/sq m 


Systemic Vascular 
Resistance, mm Hg/ 
Liter /min/sq m 


Heart Rate, 
Beats /min 










3.2 + 0.2 96 + 4 14.8 + 2.0 34 +3 
4.3 + 0.2 111 +5 14.6 + 2.3 40 - 3 
+34+4 +16+3 —1+8 +18+2 
<.001 NS <.001 


Control 8.9 + 0.9 56 +6 3.3 + 0.2 102 + 5 15.6 i 2.7 33 +2 
Dopamine 9.9 + 1.2 67 -7 4.2 + 0.3 127 - 6 15.1 — 2.8 34 + 2 
% Change +11+6 +20+3 +27+4 +24 +2 —3 +6 +3+3 
P value, paired NS <.001 <.001 <.001 NS NS 
P value, control group 1/2 NS NS NS NS NS NS 
P value, % change groups 1/2 NS NS NS NS NS <.01 
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However, a difference was found between the two 


groups with respect to changes in stroke volume index. 


Patients of group 1 with normal renal function had a 
significant increase in stroke volume index. These hemody- 
namic effects were similar to those previously observed 
during dopamine infusion in septic shock.'? On the other 
hand, patients of group 2 had no significant increase in 
stroke volume index: their cardiac index increased because 
of an increase in heart rate, despite a nearly maintained 
stroke volume index. Changes in pulmonary wedge pres- 
sure, mean arterial pressure, and heart rate were similar in 
the two groups of patients. Thus, changes in the preload 
and in the afterload of the left ventricle cannot explain the 
absence of an increase in stroke volume index in group 2. 
The explanation of this phenomenon may be related to an 
increase in chronotropic effect and/or to a decrease of 
inotropic effect of dopamine in group 2. The two groups of 
patients were similar according to age, previous cardiac 
function, metabolic data, control hemodynamic values, and 
rate of dopamine infusion. The only important difference 
observed was the renal function, which was normal in 
group 1 and altered in group 2. 

No previous report has been made on the hemodynamic 
effects of catecholamines during acute renal failure. 
However, an uremic cardiodepressor factor has been alrea- 
dy suggested in chronic renal failure.*? On the other hand, 
a decreased contractile response to adrenergic stimulation 
in uremic animals” and an interaction between the hyper- 
parathyroid plasma ultrafiltrate of uremic patients and the 
-adrenergic receptors" have been observed. These data 
suggest that changes in f-adrenergic receptors may be 
induced by acute renal failure. 

Dopamine may have a higher chronotropic effect and/or 
a lower inotropic effect in patients with myocardial 
dysfunction associated with septic shock and acute renal 
failure. In such patients, the increase in cardiac index is 
above all due to an increase in heart rate. Thus, dopamine 
must be carefully used in patients with septic shock and 
acute renal failure. 


Nonproprietary Name and Trademark of Drug 


Dopamine hydrochloride—/ntropin. 
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Invited Editorial Comment 


Dr Samii and his colleagues from the Hópital Henri Mondor 
unquestionably have shown statistically significant differences in 
the myocardial contractile response to dopamine between septic 
shock patients with renal failure and those with normal serum 
creatinine levels. But to quote Gertrude Stein, "A difference, to be 
a difference, must make a difference"; when I used Dr Samii's 
mean values to plot the Sarnoff ventricular function diagram 
changes, neither group showed much improvement in contractili- 
ty. The Sarnoff diagram is a plot of left ventricular strokework 
(blood pressure x stroke index x 0.01355) on the ordinate and 
pulmonary wedge pressure on the abscissa. It is useful because it 
displays the Starling-Frank relationship. In the case of these 20 
patients, all had severe contractile failure and dopamine did not 
bring either group anywhere near the normal ventricular function 
curve. Since the plateau of the normal curve occurs at a wedge 
pressure of approximately 15 mm Hg, these patients would have 
benefitted from more volume expansion. In general, I have been 
disappointed with the response to dopamine in septic shock and I 
would like to have seen how Dr Samii's patients would have 
responded to glucose-insulin-potassium infusion. 

Louis R. M. DEL GuERCIO, MD 
New York 
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Which type of 
duodenal ulcer patient 
benefits most from 
‘Tagamet’? 
C] newly diagnosed patients 
| | duodenal ulcer repeaters 
O refractory patients 
C hospitalized patients 
(Wall of the above B. 
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cimetidine 
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SmithKline com 


Please see last page of this ad for a brief summary of prescribing information. 
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Tablets, 300 mg. Injection, 300 mg./2 ml. 


„cimetidine 


Provides effective symptom 
relief, day and night 


££ Patients taking cimetidine showed a rapid increase 
in the number of pain-free days, and this number was 
significantly different from that in the placebo group 
in all treatment weeks....A similar trend was seen 
with respect to pain-free nights.! 33 
(From a double-blind study in 33 patients who received Tagamet' 
300 mg. q.i.d. and 34 who received placebo, for six weeks.) 








| GG Symptomatic improvement in patients given cimetidine 
E was usually marked and occurred early...significant 
P clinical improvement occurred in cimetidine-treated 
: patients compared with placebo, as judged by the 
patients themselves and by the numbers of patients 


: who became symptom-free during treatment.” 33 
? (From a double-blind study in 65 duodenal ulcer patients who received 
! ‘Tagamet’ 1 or 1.2 Gm./day and 24 who received placebo, for four weeks.) 
, | l. Hetzel, D.J., et al.: Cimetidine in the treatment of duodenal ulcer MJ. Australia 1:317-319 (Mar 5) 1977 


2. Bardhan, K.D., et al.: The effect of cimetidine on duodenal ulceration: An interim report 
[. of a multicenter double-blind trial. Proceedings of the Second International Symposium on 
a Histamine H2-Receptor Antagonists. Excerpta Medica, pp. 260-271, 1977. 





3. Gray, G.R., et al.: Oral cimetidine in severe duodenal ulceration. Lancet 1(8001): 4-7 (Jan. 1) 1977 
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And promotes rapid ulcer healing 


££ After twenty-eight days, 17 of 20 (85%) patients 
receiving cimetidine showed ulcer healing, compared . 
with 5 of 20 patients receiving placebo (P< 0.0005).? 33 


GG Forty-seven (72%) of 65 patients treated with cimetidine had 
healed ulcers compared with 7 (29%) receiving placebo. 39 


££ This study demonstrates that ulcers of patients 
treated with cimetidine (1.2 g./day) have a significantly 
higher healing rate (82%) than those of patients 
. receiving placebo (39%).! 33 


Incidence of Duodenal Ulcer Healing* Relative to Duration of Treatment? 
(Numbers in parentheses are numbers of patients analyzed) 


Week 1 Week 2 Week 4 Week 6 


18% (142) $ 27% (130) 29% (102) Æ 48% (92) 42% (89) B 73% (123) 41% (123) M 80% (142) 


placebo ‘Tagamet’ placebo ‘Tagamet’ placebo ‘Tagamet’ placebo ‘Tagamet’ 
Daily dosage ranged from 0,8 to 2.0 Gm; five of the studies used 1.2 Gm./day. All patients 
were permitted p.rn. antacids for relief of pain. 
*[n all studies, both presence of ulcer and ulcer healing were endoscopically confirmed. 


4. Data from eight double-blind studies summarized by Winship, D.H.: Cimetidine in the treatment 
of duodenal ulcer. Review and commentary. Gastroenterology 74:402-406 (Feb.) 1978. 
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(R) 
brand of 


cimetidine 


Tablets, 300 mg. Injection, 300 mg./2 ml. 


For all of your duodenal ulcer patients 
- Effective symptom relief, day and night 


- Rapid ulcer healing 





The recommended dosage is 300 mg. four times a day, with meals and at bedtime. 
Treatment periods should not exceed eight weeks. 


While healing may occur during the first week or two, Tagamet' therapy should be 
continued for four to six weeks unless healing has been confirmed. 


Concomitant antacids should be given as needed for relief of pain. 
Dosage should be reduced in patients with impaired renal function. 


Before prescribing, see complete prescribing informa- 
tion in SK&F literature or PDR. The following is a brief 
summary. 


Indications: Tagamet' (brand of cimetidine) is 
indicated in the short-term (up to 8 weeks) treatment 

of duodenal ulcer; and in the treatment of pathological 
hypersecretory disorders (i.e., Zollinger-Ellison syn- 
drome, systemic mastocytosis and multiple endocrine 
adenomas). Concomitant antacids should be given as 
needed for relief of pain. Studies to date do not provide 
evidence of the safety of cimetidine in uncomplicated 
duodenal ulcer beyond 8 weeks. 


Contraindications: There are no known contraindica- 
tions to the use of ‘Tagamet’. 


Precautions: In a 24-month toxicity study in rats at dose 
levels approximating 9 to 56 times the recommended 
human dose, benign Leydig cell tumors were seen. 
These were common in both the treated and control 
groups, and the incidence became significantly higher 
only in the aged rats receiving ‘Tagamet’. Reproduction 
studies in animals have shown no evidence of impaired 
mating performance or fertility. 


SK&F LAB CO. 


a SmithKline company 


Lack of experience to date precludes recommending 
‘Tagamet’ for use in pregnant patients; women of child- 
bearing potential, nursing mothers or children under 16 
unless anticipated benefits outweigh potential risks: 
generally, nursing should be discontinued in patients 
taking the drug. 


Symptomatic response to ‘Tagamet’ therapy does not 
preclude the presence of a gastric malignancy. 


Adverse Reactions: Diarrhea, muscular pain, dizziness, 
rash, mild gynecomastia. A few cases of reversible con- 
fusional states have been reported, usually in elderly 
and/or severely ill patients. A few cases of neutropenia 
have been reported, but no causal relationship could 
be established. Increased serum transaminase and 
creatinine, as well as rare cases of reversible fever and 
interstitial nephritis, have been reported: these cleared 
on withdrawal of the drug. 


How Supplied: Pale Green Tablets: 300 mg. tablets in 
bottles of 100 and Single Unit Packages of 100 (intended 
for institutional use only). 


Injection: 300 mg./2 ml. in single-dose vials and in 8 ml. 
multiple-dose vials in packages of 10. 


Date of issuance Oct. 1978 
SK&F LAB CO., Carolina, PR. 00630 
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Indications, Management, 


and Complications 


of Percutaneous Subclavian Catheters 


An Audit 


Charles A. Herbst, Jr, MD 


è A retrospective outcome-oriented audit was conducted to 
determine the complications associated with percutaneous 
infraciavicular subclavian catheters in a university hospital. The 
study is unique since patients having these catheters were not 
under the care of a select group of physicians and the patients 
were not restricted to a special nursing unit. One hundred and 
seventeen catheters were placed in 68 patients. Seventeen types 
of complications were audited. There were 13 complications 
(1196) identified as follows: pneumothorax, seven; subcutaneous 
emphysema, one; subclavian artery hematoma, one; pleural 
effusion, one; improper position, two; and sepsis, one. No 
mortality was associated with catheter placement. Pattern anal- 
ysis suggested physician inexperience as an important cause of 
complications. The difficulties of establishing a retrospective 
audit based on documentation errors and omissions are 
discussed. 

(Arch Surg 113:1421-1425, 1978) 


he technique for infraclavicular subclavian vein cathe- 

terization has been well described in the literature.'? 
Indications for this procedure include parenteral hyperali- 
mentation, massive blood and/or fluid administration, and 
central venous pressure (CVP) monitoring. A 1972 review 
of the English literature reported 19 different complica- 
tions associated with this procedure with a rate from 0.4% 
to 9.9%.' The purpose of this article is to report the 
establishment of a retrospective audit whereby the compli- 
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cations of subclavian catheters in a university hospital 
were identified and corrective steps taken. 


ESTABLISHING THE AUDIT 


The North Carolina Memorial Hospital, Chapel Hill, uses 
the Performance Evaluation Procedure for Auditing and 
Improving Patient Care (PEP) established in 1974 by the 
Joint Commission on Accreditation of Hospitals (JCAH).° 
This is a retrospective outcome-oriented audit based on the 
concept that problems and quality of care can be identified 
when optimal patient outcome is not satisfied. The audit 
methodology consists of "elements," which if unmet 
require review of the chart, "standards" (either 10095 or 
0%) for informing medical audit personnel that charts do 
not conform to the elements, and "exceptions" that are 
circumstances documented in the chart allowing justifica- 
tion for nonconformance. All charts with variations to the 
established criteria are reviewed. If the variation cannot 
be justified, it is considered a deficiency. Pattern analysis 
then attributes the deficiency to the institution, a group, or 
an individual. Under the direction of the medical audit 
committee, corrective action is proposed, responsibility for 
implementation is delegated, and monitoring is undertak- 
en until the problem has been corrected. 

All central venous catheters placed in the subclavian vein 
by the percutaneous infraclavieular route at the North 
Carolina Memorial Hospital were identified for 1975. 
Patients receiving this procedure were not cared for as a 
special group, but were under the supervision of their 
primary physician and located in nursing units throughout 
the hospital. 

Elements and standards for the audit are given in Table 
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Element Standard, % 


Catheter placed for 100 
Hyperalimentation 
Massive fluid replacement 
Central venous pressure monitoring 


Chest film for placement within 6 hr 100 


Criteria for catheter removal 100 
No further need for hyperalimentation 
Ability to take oral fluids 
Cardiovascular stability 
Complications, real or suspected 


Complications 
Pneumothorax 
` Subcutaneous emphysema 
Hemothorax 
Subclavian hematoma 
Subclavian artery injury 
Pleural effusion 
Hydromediastinum 
Brachial plexus injury 
Catheter embolism 
Improper position 
Cardiac perforation 
Air embolus 
Thoracic duct injury 
Arteriovenous fistula 
Endocarditis 
Infection or sepsis 
Central vein thrombosis 
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*All (100%) or none (096) of audited charts should conform to listed 
elements. Variations are reviewed in detail for justifiable exceptions to 
established criteria. Variations without justification are classified defi- 


. cient. 


. 1. Placement of each catheter was justified in the chart for 


hyperalimentation, massive fluid replacement (when no 
peripheral veins were available), or CVP monitoring. Chest 
roentgenogram documented by progress note or roentgen- 
ographic report within six hours of catheter placement was 
believed to represent optimal care in all patients. The 
catheter was discontinued because of patient recovery or 
complications. Seventeen complications associated with 
subclavian catheters were audited and the standard was 
set at 0% to inform medical record personnel which charts 
required review. Complications were identified by auditing 
the physieian progress notes, nursing notes, vital sign 
records, culture reports, and roentgenographic reports. 

After collection of the data, all variations from the 
standard were critically examined by a physician and the 
deficiencies analyzed to determine the reason for noncon- 
formity. Besides institutional or individual causes, depart- 
mental group patterns were examined. 


RESULTS 


One hundred and seventeen subclavian catheters were 
placed in 68 patients in 1975. This represented 0.5% of 
admissions excluding neonates. Thirty-five patients were 
male and 33 were female. Thirty-nine patients received one 
catheter, 15 patients received two, nine patients received 
three, four patients received four, and one patient received 
five catheters. Fifty-six catheters were placed in the left 
subclavian vein and 58 in the right. There was inadequate 
information to determine side in three catheters. Of the 
117 catheters, 95 were placed on the Surgical Service, 14 on 
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the Medical Service, and eight on the Gynecological 
Service. No catheters were placed on the Obstetric, Pediat- 
ric, or Psychiatric Services. The indications for placement 
included hyperalimentation, 95; fluid replacement, three; 
and CVP monitoring, 13. Five catheters were used for both 
CVP monitoring and hyperalimentation. One catheter was 
used to administer narcotics in a terminally ill patient with 
cancer whose peripheral veins were depleted. Mean cathe- 
ter time was 15 days for hyperalimentation, 24 days for 
fluid replacement, and seven days for CVP monitoring. 
Overall, the mean time for a catheter was 14 days. 

A chest roentgenogram was obtained within six hours of 
catheter placement in 109 instances. Eight instances were 
at variance with this element of management. In five, 
there was incomplete information in the chart. A review of 
roentgenograms showed that all five patients had received 
a proper chest roentgenogram. There were three deficien- 
cies; a chest roentgenogram was obtained the day after 
catheter placement in one patient and two days later in a 
second. A third patient had no chest roentgenogram after 
catheter placement and was discharged six days later. No 
adverse sequelae developed from these errors in manage- 
ment. Conversely, 114 catheter placements (97%) were 
followed by a proper chest roentgenogram according to the 
criteria established. 

Accepted indications for removal of a catheter were as 
follows: there was no further need for hyperalimentation, 
cardiovascular stability was established, or catheter 
complications (including death) was suspected or proved. 
Seventy-nine catheters (68%) were discontinued according 
to these standards. The 38 variations to this management 
element were examined in detail. Twelve catheters had 
incomplete chart documentation, but on review by a physi- 
cian enough information was available to extrapolate a 
justifiable reason for catheter discontinuance. The remain- 
ing 26 variations were classified deficient because of 
inadequate information in the chart. 

Eighteen of the 68 patients (26%) died during their 
admission (Table 2). Ten patients died with the catheter in 
place. In no instance could death be related to complication 
of catheter placement. All patients died of complications of 
their disease. 

Thirteen complications occurred in this audit for a total 
rate of 11% (Table 2). No complications could be related to 
hemothorax, subclavian hematoma, hydromediastinum, 
brachial plexus injury, catheter embolism, cardiac perfora- 
tion, air embolus, thoracic duct injury, arteriovenous fistu- 
la, endocarditis, or central vein thrombosis. Pneumothorax 
developed in seven (6%) patients. Management of one 
patient was inadequately documented. Six patients were 
treated with tube thoracostomy. In one of these patients, 
pneumonia developed and in another, a tension pneumo- 
thorax developed after removal of the chest tube. This 
required a second chest tube. Two catheters were asso- 
ciated with clinical and roentgenographic evidence of 
subcutaneous emphysema. In one patient, emphysema was 
coincidental with a pneumothorax treated by chest tube. In 
the second patient, the emphysema resolved without treat- 
ment. There was one subclavian artery puncture (0.8%) 
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Table 2.—Subclavian Catheter Audit: Mortality and 
Complications* 






No. of 






















Catheter- 
Related 
No. of Deficiencies 
Variations (%) (%) 
Mortality 18 (26.5) 0 (0) 






Complications 









Pneumothorax 7 (6.0) 7 (6.0) 
Subcutaneous emphysema 2 (1.7) 1 (0.8) 
Subclavian artery injury 1 (0.8) 1 (0.8) 
Pleural effusion 6 (5.1) 1 (0.8) Í 
Improper position 2 (1.7) 2 (1.7) 
Infection or sepsis 19 (16.2) 1(0.8) 





*Variation indicates all catheters at variance with established criteria, 
including incomplete documentation. Deficient means mortality and 
complications attributable to subclavian catheter. Percentage is based on 
117 catheters, except mortality which is based on 68 patients. 


Table 3.—Sources of Infection in Subclavian Catheter 
Removal* 





Subphrenic abscess 2 
= intra-abdominal abscess 7 


Pancreatic abscess 
Wound infection 
Urinary tract infection 
Undetermined 





3 


*Removed because of suspicion of catheter sepsis. 


that eaused no substantial bleeding or hematoma. Pleural 
effusion was associated with six catheters. In only one 
patient (0.8%) was this caused by catheter placement. 
Pleural effusion in the others was secondary to congestive 
heart failure, one; pneumonia, three; and subdiaphragmat- 
ic abseess, one. Two catheters were in an improper position 
(1.7%). One catheter was immediately recognized to be in 
the subcutaneous tissue and was removed. In the other 
patient, the tip of the catheter was in the internal jugular 
vein on the original roentgenogram, but the patient 
received hyperalimentation for six days before it was 
removed. Nineteen catheters (16.2%) were suspected of 
being the source of fever and were removed (Table 3). 
Criteria for removal included a temperature greater than 
38.2 °C, positive cultures of blood, parenteral fluid, skin 
around the catheter site, or the catheter itself. In only one 
instance (0.8%) was the catheter found to be the source of 
infection based on positive blood and catheter tip cultures 
(Candida parapsilosis). Fourteen patients were febrile or 
septic from the following sources other than the catheter: 
subphrenic abscess, two; intra-abdominal abscess, seven; 
pancreatic abscess, two; wound infection, two; and urinary 
tract infection, one. In four patients, fever was of undeter- 
mined cause but was resolved with broad spectrum antibi- 
oties. Catheter tip cultures and blood cultures were nega- 
tive. | 

Pattern analysis of the 13 complications showed them as 
randomized, individual errors among 58 physicians. Six of 
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the 13 complications (46%) occurred with physicians who 
had placed only one catheter during the audit period. 
Ana ysis to determine the presence of any group deficien- 
cies identified nine complications on surgery, two compli- 
caticns on medicine, and two complications on gynecology. 
Based on the departmental group experience, there was a 
9.4% (9/95) incidence of complications on surgery, 14.3% 
(2/14) on medicine, and 25% (2/8) on gynecology. 


COMMENT 


This audit was established to identify deficiencies in 
placement and management of central venous catheters 
placed by the percutaneous infraclavicular subclavian route 
that could be corrected to improve patient care. A major 
probiem in establishing the audit was identifying patients 
who had received a catheter by this technique. Although 
considered a surgical procedure and given a code in the 
International Classification of Diseases* used by our hospi- 
tal, there was no patient coded in medical records as having 
received a subclavian catheter during the time period of 
our audit. This required a time consuming method of 
identifying these patients by retrieving computer data of 
pharmacy charges for hyperalimentation fluid and central 
supply service charges for “subclavian catheter placement 
trays" used in placing the catheters. 

Failure of coding represents a serious problem, critical to 
the success of any audit. Placement of a subclavian cathe- 
ter is a surgical procedure carrying a considerable risk, 
including death, which must be coded into a patient's 
record. Education of house staff and attending physicians, 
and medical record personnel is essential to correcting this 
error and is presently receiving intense efforts at our 
hospital through the Medical Audit Committee and depart- 
mental chairmen. 

Most of the catheters in this audit were placed for 
parerteral hyperalimentation and were used on the Surgi- 
cal Service. This is due to the frequent need for hyperali- 
mentation in patients undergoing extensive and compli- 
cated gastrointestinal surgery that prohibits adequate oral 
intake for extended periods of time. Five catheters were 
used for CVP monitoring and hyperalimentation. By 
establishing the audit to review all combinations of the 
indications for catheter placement listed in Table 1, this 
impreper use was identified. Fortunately, no adverse 
sequelae resulted from this combined use. This should be 
avoided in the future through improved physician educa- 
tion. 

A chest roentgenogram is recommended to verify 
central catheter placement and to recognize complications 
of pneumothorax, hemothorax or hydrothorax, and 
hemomediastinum or hydromediastinum. The time limit of 
six hcurs to obtain a chest roentgenogram after placement 
of a catheter was empiric, but was believed to be reason- 
able. Indeed, 97% of catheter placements were followed by 
chest roentgenograms obtained within the time limit. This 
high degree of conformance indicates an active awareness 
by physicians of the benefits of chest roentgenograms. 
However, it does not necessarily mean the responsible 
physieian sees the film or uses the information as exem- 
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plified by the patient who received hyperalimentation into 
the internal jugular vein for six days before the catheter 
was removed. This audit, like all audits, has its limita- 
tions. 

Another aspect of critical management in this audit 
dealt with the “criteria for catheter removal.” Ideally, no 
catheter would fail this element since all should satisfy at 
least one of the four criteria given in Table 1. This aspect of 
management was included to identify complications that 
may have been omitted from the audit and to determine 
the adequacy of chart documentation for catheter discon- 
tinuance. Sixty-nine catheters were removed for proper 
reasons. Forty-five were removed because there was no 
further need for hyperalimentation, the patient could take 
food orally, or there was cardiovascular stability. Twenty- 
four catheters were removed because of suspected or real 
complications. There were no complication omissions 
recognized from this portion of the audit. Ten catheters 
were discontinued because the patient died. This was not 
included in the criteria for catheter removal and was an 
error in the design of the audit. These charts would be 
reviewed under “mortality.” Excluding these ten cases, 
there were 38 catheters discontinued without clear reason 
to the nonpractitioner audit personnel. Twelve of these 
variations were deemed not deficient when the records 
were examined carefully by a physician. Twenty-six cath- 
eters (22%) were deficient because of lack of proper chart 
documentation. This again points out the need for 
complete records to obtain useful audit information. The 
records on which an audit is based can be the limiting 
factor of its usefulness. 

Mortality represents ultimate failure of an optimal 
outcome and should be included in all audits of this nature. 
Eighteen patients died during their hospitalization and ten 
while the catheter was still in place. In no instance was 
death related to a complication of the catheter. The high 
mortality indicates the severity of disease in these 
patients. 

Complications constituted a major portion of this audit. 
A 0% standard allowed identification of all catheters 
involving one or more of the complications listed and 
assumed proper outcome of the remaining catheters unless 
they failed another criteria (eg, mortality). We did not 
observe the previously reported complications from 
subclavian catheters of hemothorax,’ hydromediastinum,' 
cardiac tamponade,’ early air embolus,” late air embolus," 
phrenic nerve injury," brachial plexus injury,’ thrombo- 
sis," septic thrombosis, bleeding from the puncture site,” 


sepsis from cellulitis,’ or thoracic duct injury." 


The most common problem encountered in this series 
was related to pleural injury at the time of placement. 
Seven cases of pneumothorax and one case of subcutaneous 
emphysema without pneumothorax constitutes a rate of 
6.8%. This is higher than the usual 0.5% to 2.0% quoted by 
Defalque'* and exceeds recent reports by Voegele (0%)," 
Ryan et al (1.1%),'* Fischer et al (1.8%), and Bernard and 
Stahl (3%). Only Sorensen and Sonne-Holm*' report a 
similar rate of 6%. Pattern analysis shows that inexper- 


lence of physicians placing subclavian catheters had a 
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great influence on the high incidence of this complica- 
tion. 

The single documented case of arterial puncture was 
recognized immediately and the catheter was removed 
without sequelae. This represents an incidence of 0.8%, but 
there could have been more cases of this not documented 
since they were uncomplicated. Defalque,'^ Buchman,’ and 
Longerbeam et al” all report between 2% to 3% incidence 
of this complication. 

Pleural effusion was coincidental with catheter place- 
ment in only one case and disappeared after several days. 
It most likely represented a transient pleural injury that 
spontaneously resolved. Pleural effusion was coincidental 
and secondary to preexisting disease in the remaining five 
catheters. 

Improper position of the catheter was recorded in only 
two instances. This may be very misleading since other 
instances of repositioning or second attempts were not 
likely to be recorded in the chart. The rate of this compli- 
cation has been reported as high as 24%.” 

Although suspicion of catheter-related sepsis led to the 
discontinuance of 19 catheters, only one catheter was 
proved on culture to be the source of infection. This 
represents a 0.8% incidence rate based on 117 catheters. 
This is less than reports by Bernard et al,” Copeland et al,” 
Ryan et al and Voegele" where infection ranged 
between 1.8% and 7.0%. The source of fever could not be 
documented in four patients. Approximately 75% of the 
catheters were removed unnecessarily since the focus of 
infection was found and documented elsewhere in the 
body. This is identical to the report of Ryan et al.'* 

Deleting documentation failures and duplications, most 
of the catheter related deficiences seemed to occur on 
services with less experience. The lowest incidence was in 
surgical patients where catheter experience was greatest. 
All complications were individual errors, but occurred most 
frequently among physicians who had placed only one 
catheter. These findings reinforce the need for better 
education and closer supervision of physicians placing 
these catheters. 

This audit has provided useful data pointing to the need 
for better chart documentation and demonstrating the 
relationship of complications with inexperience. Under the 
direction of the Medical Audit Committee, education of 
physicians in the placement and maintenance of subclavian 
catheters has been intensified. Departmental chairmen 
have coordinated efforts within their own programs to 
complement these educational endeavors. The Hyperali- 
mentation Committee has accepted the responsibility of 
providing consultation services in the technical aspects of 
subclavian catheter placement regardless of whether the 
catheter is used for hyperalimentation. Finally, a second 
“subclavian audit” is presently underway to determine 
other areas in need of attention and to ascertain the effect 
of our educational efforts in improving the areas previous- 
ly identified. 


Carol Strickland helped in retrieving and collecting data, and Linda Lord 
typed the manuscript. 
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Editorial Comment 


Complications of subclavian catheter placement have been 


described in the literature for the past 13 years. This study, with 


an 11% complication rate, further documents the fact that this is 
not an innocuous procedure. Justification for the procedure has 
been that it facilitates placing catheters in the central venous 
circulation. The more recent intreduction of the internal jugular 
vein as an awenue for catheterization of the central circulation, 
although not devoid of complications, seems to be a safer tech- 
nique when practiced diligently. Thus, although the subclavian 
technique of catheterization of the central venous circulation 
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should not be discarded, it should be reserved for patients in whom 
catheter placement using anatomical locations carrying a lower 
complication rate is unsuccessful. l 
Of further importance in this article is the demonstration that 
complications can be easily detected in a retrospective audit. In 
light of the increased emphasis on hospital audits, the process 
presented could serve as a model for auditing complications of 
several other technical procedures. 
JEROME H. MODELL, MD 
Gainesville, Fla 
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Brief Summary. Consult the package literature for prescribing information. 


Indications and Usage: Mandol is indicated for the treatment of serious infec- 
tions caused by susceptible strains of the designated microorganisms in the 
diseases listed below: 

Lower respiratory infections. including pneumonia caused by Streptococ- 
cus pneumoniae (Diplococcus pneumoniae). Haemophilus influenzae. 
Klebsiella species, Staphylococcus aureus( penicillinase and non- 
penicillinase-producing). beta-hemolytic streptococci. and Proteus 
mirabilis 

Urinary tract infections caused by Escherichia coli, Proteus species (both 
indole-negative and indole-positive). Enterobacter species. Klebsiella 
species, group D streptococci (Note: Most enterococci, e.g.. S. faecalis. 
are resistant), and S. epidermidis 

Peritonitis caused by E. coli and Enterobacter species 

Septicemia caused by E. coli, S aureus (penicillinaseand non-penicillinase- 
producing), S. pneumoniae, S. pyogenes (group A beta-hemolytic 
streptococci). H. influenzae. and Klebsiella species 

Skin and skin-structure infections caused by S. aureus (penicillinase and 

. non-penicilinase-producing). S. pyogenes (group A beta-hemolytic 

». .. SStreptococci). H. influenzae. E. coli, Enterobacter species, and P mirabilis 
>» ~ Clinical microbiologic studies in nongonococcal pelvic inflammatory dis- 
. @ase in females, lower respiratory infections, and skin infections frequently 

reveal the growth of susceptible strains of both aerobic and anaerobic orga- 
.nisms. Mandol has been used successfully in these infections in which several 
|... Organisms have been isolated. Most strains of Bacteroides fragilis areresistant 

in vitro; however, infections caused by susceptible strains have been treated 
|»... successfully. 

Specimens for bacteriologic cultures should be obtained in order to isolate 

. And identify causative organisms and to determine their susceptibilities to 
cefamandole. Therapy may be instituted before results of susceptibility studies 
are known; however, once these results become available, the antibiotic treat- 
ment should be adjusted accordingly. 

In certain cases of confirmed or suspected gram-positive or gram-negative 

. Sepsis or in patients with other serious infections in which the causative orga- 
. nism has not been identified. Mandol may be used concomitantly with an 
.J .. aminoglycoside (see Precautions). The recommended doses of both anti- 
—— biotics may be given. depending ontheseverity oftheinfection andthe patient's 
condition. The renal function of the patient should be carefully monitored. 
especially if higher dosages of the antibiotics are to be administered. 
Antibiotic therapy of beta-hemolytic streptococcal infections should con- 
. tinue for at least ten days. 


: E ... Contraindication: Mandol is contraindicated in patients with known allergy to 
= the cephalosporin group of antibiotics. 


— Warnings: BEFORE THERAPY WITH MANDOL IS INSTITUTED, CAREFUL IN- 
E. QUIRY SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT HAS 
-HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, 
—  . , PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAU- 
TIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
EU ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMON- 
STRATED SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. SERIOUS 
— — ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND 
OTHER EMERGENCY MEASURES. 

n In newborn infants, accumulation of other cephalosporin-class antibiotics 
- (with resulting prolongation of drug half-life) has been reported. 


Precautions: Although Mandol rarely produces alteration in kidney function. 

evaluation of renal status is recommended. especially in seriously ill patients 
receiving maximum doses. 

E Prolonged use of Mandol may result in the overgrowth of nonsusceptible 
E organisms. Careful observation of the patient is essential. If superinfection 

= occurs during therapy, appropriate measures should be taken. 

l Nephrotoxicity has been reported following concomitant administration of 

J— aminoglycoside antibiotics and cephalosporins. 

p A false-positive reaction for glucose in the urine may occur with Benedict's 
= Or Fehlings solution or with Clinitest* tablets but not with Tes-Tape* (Glucose 

- .— . Enzymatic Test Strip. USP. Lilly). There may be a false-positive test for pro- 

|». teinuria with acid and denaturization-precipitation tests. 

Usage in Pregnancy — Safety of this product for use during pregnancy has 
not been established. 

Usage in Infancy — Mandol has been effectively used in this age group. but 
all laboratory parameters have not been extensively studied in infants between 
one and six months of age: safety of this product has not been established in 
prematures and infants under one month of age Therefore. if Mandol is ad- 
ministered to infants, the physician should determine if the potential benefits 
outweigh the possible risks involved. 


Adverse Reactions: Hypersensitivity — Maculopapular rash, urticaria, eosino- 
philia, and drug fever have been reported. These reactions are more likely to 
occur in patients with a history of allergy. particularly to penicillin. 

Blood — Neutropenia and thrombocytopenia have been reported rarely. 
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Some individuals have developed positive direct Coombs tests during treat- 
ment with the cephalosporin antibiotics. 

Liver —Transient rise in SGOT. SGPT, and alkaline phosphatase levels has 
been noted. j 

Kidney— Decreased creatinine clearance has been reported in patients 
with prior renal impairment. As with some other cephalosporins, transitory 
elevations of BUN have occasionally been observed with Mandol: their fre- 
quency increases in patients over 50 years of age. In some of these cases. 
there was also a mild increase in serum creatinine. 

Local Reactions — Pain on intramuscular injection is infrequent. Thrombo- 
phlebitis occurs rarely. 


Administration and Dosage: Dosage — Adults: The usual dosage range for 
cefamandole is 500 mg to 1 gm every four to eight hours. 

In infections of skin structures and in uncomplicated pneurnonia, a dosage 
of 500 mg every six hours is adequate. 

In uncomplicated urinary tract infections, a dosage of 500 mg every eight 
hours is sufficient. In more serious urinary tract infections, a dosage of 1 gm 
every eight hours may be needed. 

In severe infections, 1-gm doses may be given at four to six-hour intervals. 

In life-threatening infections or infections due to less susceptible organisms. 
doses up to 2 gm every four hours (i.e., 12 gm per day) may be needed. 

Infants and Children: Administration of 50 to 100 mg/kg/day in equally 
divided doses every four to eight hours has been effective for most infections 
susceptible to Mandol.This may be increased toa total daily doseof 150 mg/kg 
(not to exceed the maximum adult dose) for severe infections. (See Warnings 
and Precautions for this age group ) 

Note: As with antibiotic therapy in generai, administration of Mandol should 
be continued for a minimum of 48 to 72 hours after the patient becomes 
asymptomatic or after evidence of bacterial eradication has been obtained: a 
minimum of ten days of treatment is recommended in infections caused by 
group A beta-hemolytic streptococci in order to guard against the risk of rheu- 
matic fever or glomerulonephritis: frequent bacteriologic and clinical ap- 
praisal is necessary during therapy of chronic urinary tract infection and may 
be required for several months after therapy has been completed: persistent 
infections may require treatment for Several weeks: and doses smaller than 
those indicated above should not be used. 

Impaired Renal Function —When renal function is impaired. a reduced 
dosage must be employed and the serum levels closely monitored. After an 
initial dose of 1to 2 gm (depending on the severity of infection), a maintenance 
dosage schedule should be followed (see chart). Continued dosage should 
be determined by degree of renal impairment, severity of infection. and 
susceptibility of the causative organism. 


MAINTENANCE DOSAGE GUIDE 
FOR PATIENTS WITH RENAL IMPAIRMENT 


Life-Threatening 
. Infections — 
Maximum Dosage 










Less Severe 
Infections 


Creatinine Clearance Renal Function 


(ml/min/1.73 m?) 















Mild Impairment 






Moderate i OR 
Impairment 









Severe 


25-10 Impairment 





1.25gmq8h 
067 gmq8h 
OR 








Marked 
Impairment 


0.5-0 75 gm 


10-2 q 12h 






1gmq 12h 
0.5gmq8h 
OR 








0.25-0.5 gm 
qi2h 





0.75gmqi2h 


When only serum creatinine is available, the following formula (based on 
sex, weight, and age of the patient) may be used to convert this value into 
creatinine clearance. The serum creatinine should represent a steady state 
of renal function. 

Weight (kg) x (146 — age) 

72 x serum Creatinine 

0.9 x above value 


Males: 
Females: 


How Supplied: Vials Mandol® (cefamandole nafate, Lilly), for Injection, 500 mg 
and 1 gm (equivalent to cefamandole activity), 10-ml size, in packages of 1 and 
Traypaks'M (multivial cartons, Lilly) of 25: 2 gm (equivalent to cefamandole 
activity), 20-ml size, in packages of 1 and Traypaks of 10; 1 and 2 gm (equiva- 
lent to cefamandole activity), 100-ml size, in Traypaks of 10. [101378] 


Lilly 


801135 


Additional information available 
to the profession on request. 


Eli Lilly and Company 
Indianapolis, Indiana 46206 





Cardiopulmonary Bypass Surgery 


Platelet Aggregation During Induction of Anesthesia and 


Following Heparinization of Patients 


PeterS. Kennedy, MD; R. Thomas Solis, MD; S. S. Storey, Jr, MD; J. G. Vianeos, MD; M. E. DeBakey, MD 


* Measurements of platelet count and platelet aggregation in 
response to adenosine diphosphate and epinephrine were made 
before and after administration of preanesthetic medications and 
at intervals during induction of anesthesia, before and after 
thoracotomy, and before and after systemic heparinization in 
patients undergoing cardiopulmonary bypass operations. Sub- 
stantial decreases in circulating platelet count occurred only 
after induction of anesthesia and following thoracotomy. There 
was no notable change in the percent of platelets involved in 
aggregation over the period studied, but the reactivity of platelets 
was increased after induction of anesthesia and after thoracoto- 
my. 

(Arch Surg 113:1429-1432, 1978) 


n à recent study of platelet function during cardiac 
surgery, we found that anesthesia, surgical trauma, 
and heparinization altered platelet reactivity to adenosine 
diphosphate (ADP) more than did cardiopulmonary bypass 
itself. The present study was designed to evaluate the 
effects of these factors individually with regard to their 
effect on the number of circulating platelets and to platelet 
responsiveness to ADP. 


SUBJECTS AND METHODS | 


Patients undergoing elective cpen heart operations were stud- 
ied between January and June 1974. In the preoperative study, an 
arterial blood sample was collected immediately prior to adminis- 
tration of preanesthetic medicines. A second sample was taken 
five minutes after administration of either diphenhydramine 
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hydrochloride, 50 mg intravenously, or diazepam, 5 mg intrave- 
nously (n = 10 for each drug). In another ten-patient series, an 
arterial blood sample was drawn in the operating room before and 
ten minutes after induction of anesthesia with nitrous oxide and 
the following intravenous drugs: thiopental sodium, 5 mg/kg; 
methylprednisolone, 250 mg; diazepam, 10-20 mg; and pancuron- 
ium bromide, 0.1 mg/kg. A third patient group was evaluated in 


the same manner before and immediately after median sternoto- 


my. Last, blood samples were taken from a fourth group before 
and immediately following intravenous administration of 3 mg/kg 
of heparin sodium (derived from beef lung), which was given 
following thoracotomy. 

Blood was drawn into siliconized test tubes containing sodium 
citrate (0.32% final concentration) or edetic acid. Platelet-rich 
plasma was prepared by centrifugation of blood at 25 °C for ten 
minutes at 180 g. Platelets were counted by the phase hemocyto- 
metry method of Brecher and Cronkite.” 

Platelet aggregation was measured using the electronic particle 
size analyzer. Details of operation, calibration, and data analysis 
of the machine have been described elsewhere.*' Briefly, the 


instrument counts particles in 15 channels, each having a volume - 


twice the size of the previous channel. The volume of particles 
detected in each channel is caleulated by multiplying the geomet- 
ric mean volume per channel times the number of particles 
counted. | 

After addition of aggregating agents, the total volume of 
aggregates represented the cumulative volume of particles 
between 13 and 80 y in diameter. The total volume of aggregates 
was divided by the number of aggregates formed to give the mean 
aggregate size. Total platelet volume was determined by multiply- 
ing the total number of hemocytometer-counted platelets by the 
mean platelet volume in cubic microns. Mean platelet volume in 
citrated plasma was caleulated by dividing the volume of particles 
1.3 to 3.2 n in diameter measured using a 70 » aperture by the total 
number of particles counted. The volume of platelets forming 
aggregates was expressed as a percent of the total platelet 
vólume. 
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Table 1.—Platelet Aggregation Induced 
In Vitro Before and After Administration of 
Preanesthetic Medication (Mean +1 SD)* 



















Diphenhydramine 
Hydrochloride 


Diazepam 
















Before After Before After 





Platelet count, 
X 10'/cu mm 268 + 84 


ADP 
(2 x 10-*M) 
TAV, 
X 10* cu u/ 
cu mm 
Mean aggre- 
gate size, 
X10! cu u 
TAV/platelet 
volume, % 
Epinephrine 
(0.5 x 10°-°M) 
TAV, 
X 10° cu u/ 
cu mm 
Mean aggre- 
gate size 
X 10° cu u 
TAV /platelet 
volume, 96 


272: 79 313-90 327 +62 










1.94 - 0 1.92 + 0.38 2.14 + 0.54 2.06 + 0.55 

























15.6-3.8 171-48 217484 238- 8.2 






97-49 100 + 12 86 + 20 81 +18 












1.31 +0.91 1.43 +1.01 1.88 + 0.64 1.78 + 0.64 



















36-13 35-15 45-13 472225 







61 +19 71 + 26 74+ 18 71 + 24 







*ADP indicates adenosine diphosphate; TAV, tota! aggregate volume. 
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(PERCENT) | 
N 
N 
40 50 64 80 


PARTICLE SIZE 4 


Size distribution plot of platelet aggregates formed in vitro following incubation with 2 x 10-5M adenosine 
diphosphate. Samples from seven preoperative patients were analyzed at T = 0 (solid line) and T = 5 
minutes (broken line). Numerical values for platelet count, total aggregate volume (TAV), mean aggregate 
size, and aggregate volume/platelet volume are shown (mean +1 SD). 


Adenosine diphosphate, 2 x 10-*M and 2 x 10-*M, and epineph- 
rine, 0.5 x 10-*M, were used as aggregating agents. Adenosine 
diphosphate was added (1:9 by volume) to whole blood and agitated 
for 60 seconds prior to measurement of formed aggregates. 
Epinephrine was added (1:9 by volume) to blood 15 minutes after 
phlebotomy and incubated at 37 °C for two minutes, then the 
sample was agitated for 90 seconds at 25 °C prior to beginning the 
counting process. The incubates were diluted (1:150) in dichlorodi- 
fluoromethane containing 0.16 ml of a hemolyzing agent. When 
hemolysis was grossly evident, 2 ml of suspension was passed 
through a 200 u aperture and the aggregates were counted. 

In a separate experiment, citrated blood from ten volunteer 
donors was incubated for 15 minutes in the following eoncentra- 
tions of beef-lung-derived heparin sodium: 1 unit/ml, 10 units/ml, 
and 100 units/ml. Thereafter, samples were analyzed for platelet 
aggregation in response to ADP. In all studies, statistical compar- 
ison of total volume of aggregates, mean aggregate size, volume of 
aggregates as a percent of total platelet volume, and platelet count 
were compared using the Student's ¢ test for paired data. 


RESULTS 


The reproducibility of a volume distribution curve for 
aggregates formed in response to ADP 2 x 10-°M is shown 
in the Figure. The broken line represents the mean of 
seven preoperative patients. The solid curve represents 
aggregates formed in blood drawn ten minutes later from 
the same patients. Total volume of aggregates and volume 
of aggregates as a percent of total platelet volume, shown 
in the upper right portion of the Figure, were not different 
for either group. 
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Anesthesia 












Before After P 




















Mean aggregate size, x1 0° 
TAV/platelet volume, % 


CU p 


87 + 22 85 + 19 NS 


*ADP indicates adenosine diphosphate; TAV, total aggregate volume. 




















ADP (2 x 10 *M) volume, 
x10 * cu u/cu mm 


Mean aggregate size, X 10° cu p 


ADP (2 x 107M) volume, 
x 10 * cu p/cu mm 


Mean aggregate size, x 10° cu p 


2.12 + 0.11 
24.42 + 2.35 











2.02 + 0.67 





*N = 10, data expressed as mean + SE. 


The effect of administerec diazepam and diphenhy- 
dramine is shown in Table L There was no significant 
difference in any factor evaluated before and after admin- 
istration of either drug. Changes in platelet number and 
function after anesthesia and at sternotomy are shown in 
Table 2. There was a significant decrease in platelet count 
(P — .005) and total volume of aggregates (P < .02) after 
induetion of anesthesia. However, there was no change in 
the percent of platelets involved in aggregate formation or 
in the mean aggregate size. AŽter sternotomy, there was a 
further decrease in the platelet count and total aggregate 
volume. There was no significant change in platelet count 
or in aggregation measurements after systemic heparin- 
ization. In vitro incubation of citrated blood with beef lung 
heparin showed inhibition of platelet aggregation only at 
high concentrations (Table 3). 

In another study, measurements of platelet counts and 
aggregation characteristics were made in a group of eight 
patients after administration of thiopental, but immedi- 
ately before intubation. Ther2after, samples were drawn 
three minutes after intubaticn prior to receiving nitrous 
oxide, three minutes after administration of nitrous oxide, 
and three to five minutes after administration of intrave- 
nous pancuronium, methylprednisolone, diazepam, and 
morphine in doses described above. No significant change 
in platelet count or in measurement of aggregate size was 
noted following each intervention. 


COMMENT 


Few investigators have evaluated platelet function 
during surgery. O'Brien et ab observed a reduction in 
platelet aggregation in response to ADP and collagen in 
vitro during major operations. They concluded that plate- 
lets were made temporarily refractory during surgery. 
Definition of possible intraoperative factors inducing this 
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Table 2.—Platelet Aggregation Induced In Vitro Before and After General 
Anesthesia, Sternotomy, and Heparinization 






Platelet count, x 10* 306 + 127 267 + 98 <.005 
ADP (2 x 10—M) 
TAV, x 10° cu u/cu mm. 1.85 0.48 1.57 +0.37 <.02 


Table 3.—Adenosine Diphosphate-Induced 
ncubating Citrated Whole Blood With Beef-Lung-Derived Heparin* 


1.70 + 0.41 


(Mean +1 SD)* 















Thoracotomy Heparin Sodium 


After 
166 + 31 


Before 
179 + 27 


After P 
240 + 87 <.001 


Before 
276 + 84 























NS 


1.48+059 <.025 1.07 +0.27 1.03 + 0.2 NS 



















Platelet Aggregation After 






Heparin Sodium Concentration 





1 Unit/ml 10 Units / ml 100 Units /ml 
















2.49 + 0.14 
11.99 + 1.61 


2.28 + 0.11 
25.52 + 4.50 


2.19 + 0.09 
23.50 + 3.35 


















1.24 + 0.28 





2.15+0.13 
7.53 + 1.42 


2.05 + 0.14 
9.60 + 1.83 





refractoriness, including red blood cell ADP release,” 
hypoxia,’ circulating catecholamines, and acidosis** has not 
been undertaken. Similarly, there has been no major 
investigation of the effects of general anesthesia on 
platelet function in man. Ueda? demonstrated in vitro 
inhibition of ADP-induced platelet aggregation by clinical- 
ly acceptable doses of volatile anesthetics, including 
nitrous oxide. The effects of acute trauma and nontrau- 
matic hemorrhagic shock on platelet function have been 
investigated in experimental animals.''^? The occurrence 
of thrombocytopenia and mieroembolization in these 
systems and in patients undergoing cardiopulmonary 
bypass'*" is well known. 

The current study indicates that the administration of 
preanesthetic medication does not alter the platelet count 
or platelet responsiveness to ADP or epinephrine. Induc- 
tion of general anesthesia and thoracotomy are both 
associated with a decrease in the number of circulating 
platelets, but do not change the percent of circulating 
platelets involved in aggregation. This finding is in 
contrast to an earlier study in which the percentage of 
circulating platelets forming aggregates after thoracoto- 
my was reduced when compared to controls.’ This may be 
due to a difference in control values when compared to the 
present study (94% vs 86%, respectively), since the posttho- 
racotomy, postheparinization values are similar (79% vs 
76%). Previous studies have shown that the mean size of 
aggregates formed in response to ADP is related to both 
the platelet concentration and to platelet reactivity."'' The 
fact that mean aggregate size is unchanged despite a fall 
in platelet concentration after anesthesia and after thora- 
cotomy suggests an increase in platelet responsiveness to 
ADP. 

The effect of heparin on platelets in vitro and in vivo is 
controversial. The drug has been described to cause throm- 
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bocytopenia in man, but this finding has not been 
consistent." In vitro, small doses of heparin appear to 
increase platelet adhesiveness," but large doses decrease 
it. Both decreased?" and increased?’ platelet adhesiveness 
have been reported after systemic heparinization. Adeno- 
sine diphosphate-induced aggregation studies have shown 
similarly conflicting results. Eika has proposed that 
platelets enter a refractory state following a reduction in 
the threshold for ADP responsiveness.” A recent review by 
Han and Ardlie* suggests that heparin reduces aggrega- 
tion and the ADP release reaction when these are mediated 
specifically by  platelet-associated thrombin. In our 
patients, there was no change in circulating platelet count 
or platelet aggregation after heparinization. 

The in vitro study represented in Table 3 shows inhibi- 
tion of platelet aggregation only by massive concentra- 
tions (100 units/ml) of heparin sodium. No effect was 
demonstrated at lower heparin concentrations. However, 
E other in vitro studies demonstrated an increased platelet 
. aggregate size in response to ADP when whole blood 
k 2 incubated with low concentrations of heparin was 
= Compared to citrated blood.’ This was presumably due to 
. .. the caleium-lowering effect of sodium citrate, which inter- 

— feres with platelet aggregation. 

The explanation for the decrease in platelet count after 
. anesthesia induction is not clear. The decreased platelet 
= Count and total volume of aggregates was noted ten 
.. minutes after administration of multiple intravenous 
= medications, and yet was not observed three to five 
y J. minutes after injection. It is possible that a longer in vivo 
.. "incubation" was necessary between circulating platelets 
and either nitrous oxide or the injected agents to produce 
E. the drop in platelet count. Previous studies have shown the 
E decrease cannot be explained as a dilution effect from 
— A. administered intravenous fluids. Hypoxia is an unlikely 
= cause, because all patients received 100% oxygen through- 
E out the experimental period. Although an earlier study 
—. done with the same surgical team showed an arterial blood 
E pH of 747 + 003 (n = 29) before instituting bypass," 
arterial blood gas levels were not measured in our patients 
during the induction period. It is standard procedure to 
hyperventilate our patients following intubation. The 
resultant increase in pH may have an enhancing effect on 
. platelet reactivity in vivo as has been shown in vitro.” It is 
= possible that microemboli are formed in vivo and are 
E trapped in the microcireulation, as has been reported in 
. animals.* The relative increase in mean aggregate size 
— Suggests that platelets may be “sensitized” to form 
|. mieroemboli. 
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Nonproprietary Names and Trademarks of Drugs 


Edetie acid—Nullapons, Sequestrene AA, Versene Acid. 
Pancuronium bromide— Pavulon. 
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Pectus Excavatum Repair Using Autologous 


Perichondrium for Sternal Support 


Eric W. Fonkalsrud, MD; David Follette, MD; Abdel K. Sarwat, MD 


e The support of the lower sternum following repair of pectus 
excavatum using autologous perichondrium from the lower 
costal cartilages to supplement the standard Ravitch’s repair has 
been used effectively in 29 children during the past 14 years. 
This technique helps prevent recurrent sternal depression, 
particularly when the operation is performed in preadolescent 
children. Most adolescents and adults with pectus deformities as 
well as patients requiring reoperation will benefit from an 
internal prosthesis for the sternum that supplements the peri- 
chondrial support to reduce the frequency of subsequent sternal 
depression. Using the described operative technique, an excel- 
lent cosmetic and functional result was obtained in 27 children. 
Recurrent sternal depression of mild degree that occurred in two 
patients in the first four months postoperatively was related to 
trauma and possibly to decreased vascular supply to the lower 
sternum but neither required additional therapy. The internal 
mammary vessels should be preserved with the lower sternum 
whenever feasible. 

(Arch Surg 113:1433-1437, 1978) 


echniques for the operative repair of pectus excava- 

tum have evolved slowly during the past four decades. 
In 1989, Brown' advised stabilizing the sternum after 
repair by external traction, using a splint (Jacob’s ladder) 
to which a wire from the distal sternum could be attached 
for the purpose of reducing the high incidence of recurrent 
depression. Sweet? was one of the first surgeons to remove 
the deformed portions of the cartilage and then reattach 
the transected costal margins to the sternum by Brown’s 
method without using external traction. Both Lester’ and 
Ravitch? advocated complete excision of all deformed 
cartilage; however, Ravitch also divided the intercostal 
bundles to isolate the sternum completely, except at its 
attachment to the manubrium. Ravitch? subsequently 
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modified his technique by making the transverse sternal 
osteotomy posterior rather than anterior; this was done by 
placing a small bone graft in the posterior osteotomy and 
then stabilizing the sternum by overlapping the second 
costal cartilages. He further recommended the use of 
internal fixation or support, particularly in adolescents or 
adults with very long sternal structures. 

The high ineidence of recurrent sternal depression 
following pectus repair has generated numerous reports 
describing techniques of postoperative sternal fixation. 
Although external support of the sternum is rarely used in 
current practice because of the inconvenience to the 
patient as well as the observation that a recurrent depres- 
sion often develops in the sternum shortly after removal of 
the external support, a variety of techniques for internal 
stabilization have been recommended in recent years. 
Dailey* proposed the use of a substernal rib graft strut, 
whereas Brodkin: and Brantigan* have placed a few costal 
cartilages posterior to the sternum to keep it elevated 
postoperatively. The use of Kirschner’s wires or Stein- 
mann’s pins placed either through or behind the sternum 
and attached to the ribs laterally for varying periods of 
time has been recommended by Griffin and Minnis’ and 
others. A variety of metal struts or "stribs" have been used 
for postoperative internal stabilization during the past 
several years.'''? On the other hand, Haller and associates" 
have avoided using any splints and instead have used a 
modification of Ravitch’s technique’ of internal suspension 
of the sternum by overlapping the beveled ends of the 
lowest normal costal cartilages bilaterally. They reported 
that less than excellent results have been achieved in only 
16% of patients treated in this way. 

Despite the variety of operative techniques that have 
been used for repair of pectus excavatum deformities, the 
recurrence of sternal depression or complications from the 
use of prosthetic sternal support remain disappointingly 
high. This report summarizes the 14-year experience with 
29 children who have undergone pectus repair via a new 
technique of autologous perichondrial sternal support from 
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the lower costal cartilages to supplement the standard 
Ravitch’s repair. 


SUBJECTS AND METHODS 


The medical records of the last 29 consecutive patients with 
pectus excavatum who underwent surgical correction by one of us 
(E.W.F. at UCLA Hospital during the past 14 years were 
reviewed. The initial operation was performed at UCLA Hospital 
on 28 patients; in one, the first repair was carried out at another 
hospital, and the patient underwent secondary repair of a recur- 
rent pectus deformity at the UCLA Hospital. Their ages at the 
time of operation ranged from 2 to 17 years, with the median age 
being 5.4 years. Each of the patients has received a follow-up 
examination from one to nine years, and 12 children have received 
follow-up examinations for more than six years. 

The typical complaint (N = 18 [62%]) was related to the unattrac- 


tive physical appearance of the defect as in the case of most 
children with pectus deformities. Slightly more than half of the 
= children (N = 16 [55%]) reported mild to moderate exercise intoler- 

. ance and inability to keep up with their peers in athletic activities. 
Thirteen (45%) experienced frequent respiratory infections and 
three children (10%) suffered asthmatic symptoms. Functional 
. heart murmurs were heard in seven patients (24%) although none 
. had a major cardiac malformation. 


The operative technique used for each patient in the study is 
basically the one proposed by Ravitch, with a slight modification 


. in the method of internal sternal support. A bilateral submamma- 


ry incision is made with the apex placed midway between the 


AW 


NS 
Še a N SENN 
S ON Costochondral 
\ Junction 
N CN 


= Nø oh i Xu 3 S 
==.) Incisionin | ^-^ 
Perichondrium 


Fig 1.—Using bilateral submammary skin incision, skin 
flaps are mobilized and pectoralis and abdominal muscles 
are elevated from underlying costal cartilages. Lower five 
or six costal cartilages are resected subperiosteally from 
medial attachment to sternum to costochondral junction 
laterally. In some instances, medial end of rib is beveled or 
shortened to enhance cosmetic appearance. 
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xiphoid and the position on the sternum where the depression 
begins. The pectoralis muscles are mobilized laterally, exposing 
the costal cartilages and the intercostal muscles. The junction 
between the pectoralis muscles inferiorly and the oblique abdomi- 
nal muscles is divided laterally (Fig 1). The lower costal cartilages 
are resected subperiosteally from the sternum to the costochondral 
junction. The xiphoid and rectus muscles are detached from the 
lower sternum and the internal mammary vessels are ligated. The 
perichondrial sheaths and the intervening intercostal muscles are 
detached from the sternum on each side. The internal mammary 
artery is preserved with the sternum, if feasible, dividing the 
intercostal vessels laterally (Fig 2). The posterior surface of the 
sternum is mobilized from the anterior mediastinum by blunt 
finger dissection. A transverse wedge osteotomy is made through 
the anterior table of the sternum just at the level where it begins 
to depress posteriorly (Fig 3). The posterior table of the sternum is 
fractured but not disconnected, and the lower end of the sternum 
is elevated to the desired level. The sternum is secured in its new 
position with heavy, nonabsorbable sutures through the perios- 
teum, and another group of sutures is placed through the entire 
sternum across the osteotomy (Fig 4). The perichondrial sheaths 
are closed loosely to facilitate regeneration of cartilage in a 
tubular manner. The lower two perichondrial sheaths and inter- 
vening intercostal muscles are then brought posterior to the 
sternum and sutured to the corresponding sheaths from the 
contralateral side to provide support for the sternum in its new 
anterior position, a maneuver that is usually technically feasible in 
preadolescent children. The remaining perichondrial sheaths, the 
intercostal muscles, and the xiphoid are then reattached to the free 
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Xiphoid Divided Y 
From Sternum 


Fig 2.—Xiphoid and rectus muscles are detached from 
lower sternum. Perichondrial sheaths and intervening 
intercostal muscles are detached from sternum on each 
side. Internal mammary artery (Int Mammary A) is 
preserved with sternum, if feasible, dividing intercostal 
vessels laterally. Sternum is mobilized from anterior 
mediastinum by blunt finger dissection. Int Mammary V 
indicates internal mammary vein. 
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Fig 3.—Transverse wedge osteotomy is made through 
anterior table of sternum at level where sternum depresses 
posteriorly. 
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Fig 4.—Sternum is reconstructed with row of heavy, nonab- 
sorbable sutures through periosteum and with another row 
of sutures through entire sternum. Perichondrial sheaths 
are closed loosely. Lower two perichondrial sheaths are 
brought posterior to sternum and sutured to corresponding 
sheaths from contralateral side to provide support for 
sternum in its new anterior position. Remaining perichon- 
drial sheaths, intercostal muscles, and xiphoid are reat- 
tached to the free edges of sternum. 


Fig 5.—Pectoralis muscles are reapproximated in midline and to 
oblique muscles inferiorly. For three days, small sump catheter is 
placed either between sternum and muscle layers or into right 
pleural space to remove fluid accumulation. Ext indicates exter- 
nal; M indicates muscle. 


L 





Fig 6.—Postoperative chest roentgenograms of 13-year-old girl 


who had recurrent pectus excavatum repair with Steinmann's pin 
placed through sternum and stabilized on fifth rib bilaterally. 
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edges of the sternum to reconstruct the chest wall contour. The 


wound is irrigated with triple antibiotic solution and the pectoralis 
muscles are then reapproximated in the midline and to the oblique 


N- . abdominal muscles inferiorly (Fig 5). For a period of three days, a 


small sump catheter is routinely placed either between the 


= sternum and the muscle layers or into the right pleural cavity to 


remove fluid. The right 
patients. 

In one patient who underwent initial pectus repair at the age of 
9 years at another hospital, a recurrent depression developed 
within four months. When she was 13, the second-stage repair was 
performed, which was facilitated by placing a threaded Stein- 
mann's pin through the sternum in its new anterior position and 
attaching it to the fifth rib on each side (Fig 6). This was the only 


pleural space was opened in nine 


— patient for whom the perichondrial support technique for sternal 


repair was not feasible. 
RESULTS 


The following complications occurred after surgicai 
repair for pectus excavatum in the 29 patients studied. In 


|. one case (3%) a superficial wound infection developed that 
resolved after antibiotic therapy and localized open drain- 
= age for three weeks, and an excellent final cosmetic result 
. . was achieved. A keloid in the sear developed in one patient 
ES (3%); however, no patient (0%) experienced wound slough 
or loss of any portion of the skin flaps. Serous fluid 
accumulation between the chest wall and the overlying 
_ muscle was frequent in patients who had no drainage into 
N the right pleural space. Needle aspiration of the serous 
. fluid accumulation was required on at least one occasion 
. during the first three weeks postoperatively for 14 (88%) of 


the 16 patients who did not have chest tube drainage. 


b There were no cases (0%) of postoperative atelectasis, 
. pneumonia, or paradoxical respiration. The average period 
_ of hospital confinement was six days. 


Late follow-up evaluation from one to nine years indi- 


.. cated that cosmetically and functionally the results were 


excellent in 27 (93%) of the 29 patients. Twelve children 


- have been followed up for more than six years (eight into 
. adolescence) and no late recurrence of sternal depression 


has occurred. Two patients (7%) experienced mild sternal 


depression within the first four months following opera- 


tion subsequent to direct trauma to the chest; however, in 


_ both cases, the recurrent depression was minor compared 


with the preoperative condition, and the eventual result 


. Was considered good. No patient (0%) on whom the de- 
-scribed technique was used has required reoperation. Four- 


teen children experienced moderate improvement in respi- 
ratory symptoms, with a decrease in frequency and sever- 
ity of pulmonary infections. Two children with asthma 
showed clinical improvement postoperatively as evidenced 
by fewer episodes of wheezing and by a decreased require- 
ment for medications. Fourteen (88%) of the 16 children 
who had indicated some preoperative exercise intolerance 
noted improvement after operation; this postoperative 
increase in stamina was particularly striking for two 


competitive swimmers and one basketball player. 


COMMENT 
Indications for the operative repair of pectus excavatum 
have slowly evolved over the past four decades. The 
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improvement of cardiac and pulmonary performance 
following pectus repair has been well documented.» 
Moreover, the prevention of major postural deformity and 
substantial cosmetic improvement have become accepted 
indications for repair of severe forms of pectus excavatum 
in children. Even though infants and children have been 
considered asymptomatic before operation, postoperative- 
ly their parents regularly comment on their children’s 
increased vigor and activity, better appetite, and improved 
tolerance for exercise, observations that have also been 
reported by many other surgeons. 

Despite considerable discussion regarding the optimal 
age for surgical correction of the pectus deformity, we 
concur with Ravitch’ and Haller et al" that the results have 
generally been better and that the physical as well as 
emotional traumas to the child and his family have been 
less when the operation was performed before the child 
was 4 years old. In our experience, the operation may be 
technically easier to perform on the young child than on the 
adolescent or adult with a long anterior chest wall. 

Placement of the perichondrial support from the lower 
costal cartilages posterior to the sternum has been relative- 
ly easy to perform technically in preschool children. Use of 
autologous internal support also obviates the need for a 
subsequent operation to remove an internal prosthetic 
support. The short and narrow sternum in young children 
where the posterior forces on the lower end of the sternum 
are mechanically much less than in older children makes 
these patients particularly suitable candidates for the use 
of the perichondrial sternal support. On the other hand, for 
teenagers and adults in whom the posterior pressures on 
the lower end of the long sternal segment distal to the 
osteotomy are much greater, it is more difficult to bring 
the perichondrium from the two sides together posterior to 
the sternum. Consequently, in the older group, we have 
preferred the use of a threaded Steinmann's pin internal 
support combined with perichondrial support. This type of 
internal support is also particularly helpful for patients 
who have had previous pectus repair with recurrence. We 
have been impressed by the fact that the sternum becomes 
stabilized within four to five weeks following repair using 
the perichondrial support and that within six weeks the 
child can resume full physical activities. Closure of the 
perichondrial sheaths during the repair is desirable to 
encourage regeneration of new costal cartilage in an 
organized tube-like manner, rather than as a broad sheet of 
cartilage covering the lower anterior chest wall. 

It has been reported that the lower sternum may be 
completely mobilized,‘ turned over, or left attached to the 
intercostal muscles after resecting the cartilages to facili- 
tate repair, without serious consequences. Recent studies 
by Arnold, however, indicated that the internal mamma- 
ry artery provides the only substantial arterial blood 
supply to the sternum and that occlusion of this artery, 
combined with complete mobilization or division of the 
lower sternum, may cause devascularization and possible 
degenerative changes. Although little attention has been 
directed previously to preserving the internal mammary 
arteries on the posterior surface of the corrected sternum, 
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we have attempted to do so to facilitate rapid sternal 
healing. 

To reduce the incidence of subcutaneous fluid accumula- 
tion, which has frequently required needle aspiration 
during the postoperative period, we have recently used 
elective right transpleural drainage in almost all patients. 
Special attention is given to skin closure to minimize the 
risk of keloid and hypertrophic scars. 123 

The excellent cosmetic and functional results obtained in 
21 of the last 29 children undergoing pectus repair have 


encouraged use of the perichondrial sternal support. A 
good cosmetie and functional result that was a notable 
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improvement over the preoperative condition of the other E 


two patients was achieved. The two children in whom mild 


recurrent sternal depression developed experienced this - 


within the first four months after operation, both follow- 
ing direet physical trauma. It has been gratifying that 
none of the children has had a late recurrence of sternal 
depression; eight of these children have been followed up 
for more than seven years and into adolescence. 
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Y Invited Editorial Comment 


The technique of sternal support described by Dr Fonkalsrud 
and his colleagues, suturing the lower two perichondrial sheaths 
and intervening intercostal muscles to each other behind the 
sternum, will undoubtedly provide support for the sternum in the 
manner of the several operative techniques that provide what we 
have called “hammock” support. As with the similar but more 
extreme technique ef Shannon and Sparks, who brought the 
divided lateral ends ef the lower ends of the cartilages together, 
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one would have had some a priori concern that the result might be 
some constriction of the lower chest in an operation part of whose 
aim is to provide lebensrawm for the intrathoracic viscera. This 
does not seem to have been the case in Dr Fonkalsrud’s experience 
with substantial follow-ups. 
Mark M. Ravrreg, MD 
Pittsburgh 
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Visceral Vessel Erosion 
Associated With Pancreatitis 


. Case Reports and a Review of the Literature 


* Visceral artery erosion is an uncommon but disasterous 


| . complication of pancreatitis. When gastrointestinal bleeding or 


severe intra-abdominal hemorrhage is associated with pancrea- 
titis and the usual sources of bleeding are not detected by 
endoscopy or barium studies, erosion of a visceral vessel should 
be suspected. We present nine cases and an additional 44 cases 
from previous reports are reviewed. A palpable abdominal mass 
was present in 59% of the patients; however, a pseudocyst was 
present in 78%. Arteriography was performed in 15 patients and 
the source of bleeding was evident in 14. The splenic artery was 


. the most common site of bleeding, although the other branches 
. ofthe celiac axis and the middle colic artery have been involved. 


Successful treatment consisted of ligation of the bleeding vessel 
and, if present, drainage of the pseudocyst. Depending on the 
location of the vessel and the pseudocyst, major resections may 


. be necessary. When bleeding and the pancreatic inflammatory 


process involved the colon, ligation of the bleeding site, drain- 
age of the area, and colostomy was the most successful form of 
treatment. 

(Arch Surg 113:1438-1440, 1978) 


eigen is an unusual complication of pancreatitis and 
has an incidence of 2.5% in the 529 patients reported 
on by Marks et al' and 1.7% in the 581 patients reported on 
by Trapnell* Although the incidence of bleeding is low, 
hemorrhage is a major cause of late death in pancreatitis.' 
Gastritis, peptic ulcer, and esophageal varices are the most 
common sources of bleeding associated with pancreatitis. 
Retroperitoneal bleeding, an occult source of blood loss, 
results from severe hemorrhagic pancreatitis. In these 
cases, the bleeding is usually mild to moderate. 

Another source of bleeding is erosion of visceral vessels, 
which has been reported. Since this is an uncommon form 
of hemorrhage, suspicion of erosion of a visceral vessel and 
prompt operative treatment can be life-saving. 

Over the past 19 years (1958 to 1977), nine cases of 
massive gastrointestinal and intra-abdominal bleeding 
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from erosion of visceral vessels have been recognized in 
association with pancreatitis at the San Francisco General 
Hospital, the Loch Raven Veterans Administration Hospi- 
tal, and The Johns Hopkins Hospital. With an awareness of 
this entity, diagnostic procedures and treatment can be 
initiated early. These nine cases are presented and 
previously reported cases are reviewed. 


REPORT OF A CASE 


The essential features of the nine cases in this series are 
summarized in Table 1. One of the cases (patient 2) is described in 
more detail to illustrate some of the diagnostic and therapeutic 
problems. 

A 40-year-old man was admitted to the hospital with massive 
upper gastrointestinal bleeding. During a previous admission for 
pancreatitis and bleeding, results of endoscopy, upper gastrointes- 
tinal x-ray series, and barium enema were normal. On this 
admission, these studies were again unrevealing. However, an 
arteriogram demonstrated a collection of dye in the third part of 
the duodenum. At the time of operation, a duodenotomy revealed 
an erosion of a large infected pancreatic pseudocyst into the 
second portion of the duodenum. The extent of the pseudocyst and 
the rate of bleeding necessitated total pancreatectomy, partial 
gastrectomy, duodenectomy, splenectomy, gastrojejunostomy, and 
choledochojejunostomy. Examination of the specimen revealed the 
gastroduodenal artery to be eroded. The patient's postoperative 
course was complieated by Candida sepsis that was successfully 
treated with amphotericin B. During these two hospitalizations, he 
required 31 units of blood. 

He had two subsequent admissions for bleeding from a marginal 
uleer. During the last admission, the uleer was oversewn and a 
vagotomy performed. Over the past three years, he has done well 
and his medications include insulin and pancreatic enzymes. 


Pathology 


In the three patients in whom preoperative arteriograms were 
performed, two had aneurysms (cases 3 and 4) and one demon- 
strated extravasation of dye from the gastroduodenal artery (case 
2). In one patient (case 3), the aneurysm consisted of a saccular 
dilation that enlarged over a year. The eroded vessel in most cases 
was directly involved with a pseudocyst. In one patient (case 4), 
fragments of the splenic artery aneurysm were obtained for 
examination. Although atherosclerotic changes were present, 
there was extensive necrosis where the erosion occurred. Medial 
and intimal fibrosis surrounded either side of the eroded area. 

These findings suggest that the mechanism of bleeding consists 
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Table 1.—Summary of Nine Cases of Visceral Vessel Erosion Associated With Pancreatitis 


. Source of 
Bleeding 


Patient / Alco- | Barium Pseudo- 


Age, yr/Sex holism Studies Arteriogram cyst 


Operation Outcome | 


1/47/M 


2/40/M 


3/45/M 


^ 


4/59/M 


5/63/M 


6/49/M 


7/39/M 


8/28/M 


9/48/M 


Yes 


Normal 


Yes Norma! 


Yes Norma! 


Yes None 


Yes None 


Yes Normal! 


Yes None 


Yes None 


No None 


None 


Dye in third part 
of duodenum 


Splenic artery 
aneurysm 
Splenic artery 
aneurysm 


Yes 


Right gastric artery 


Yes Pancreaticoduo- 
denal artery 


Yes Splenic artery 


Yes Splenic artery 


Yes Splenic artery 


Yes Splenic artery 


No Splenic artery 


No Middle colic artery 


No Superior mesenteric 


artery 


Ligation of vessel, 8096 
gastrectomy, drainage 
of pseudocyst 


Total pancreatectomy 


Ligation of splenic artery 
splenectomy 


Ligation of splenic artery 
and splenectomy; 
pseudocyst not 
drained 


Ligation of splenic artery 
and cystogastrostomy 


Ligation of splenic artery 
and external drainage 
of pseudocyst 


Oversewing of splenic 
vessels, splenectomy 
and distal pancreatec- 
tomy 


Ligation of middle colic 
artery, distal pancrea- 
tectomy, splenectomy 

Ligation of superior me- 
senteric artery, total 
pancreatectomy 


Good; later had distal 
pancreatectomy be- 
cause of persistent fis- 
tula 

Good; later required va- 
gotomy for a marginal 
ulcer 

Good; later had infected 
pseudocyst drained 


Rebled and died 


Good 


Died four years later in 
hepatic coma; did not 
rebleed 


Rebled and died 


Good 


Died from peritoneal 
sepsis and abscess in 
pancreatic bed 


of involvement of a vessel in the pancreatic inflammation with 
incorporation of the vessel in the wall of a small cyst or pseudocyst. 
This inflammatory response results in eventual weakening of the 
arterial wal! with aneurysmal changes and eventual rupture. A 
pseudocyst was present in most of the patients. 


COMMENT 


The usual causes of bleeding associated with pancreati- 
tis, such as gastritis, duodenal ulcer, and varices, are 
ordinarily easily identified by endoscopy or barium 
contrast studies. However, in more than one third of such 
cases,' the source of bleeding was not evident. Hemorrhage 
from a visceral vessel may account for some of these cases. 
There have been several reports of hemorrhage from 
erosion of a visceral vessel.*** These patients usually have 
hematemesis, hematochezia, or hypovolemie shock and 
often the usual diagnostic tests, including exploratory 
laparotomy, fail to reveal the source of bleeding. There 
have been 44 cases previously reported in the literature of 
visceral vessel bleeding associated with pancreatitis. These 
patients, plus those in our series, have some characteristics 
that may be useful in identifying them. 

All of these patients had pancreatitis and ranged in age 
from 23 to 74 years, with a mean of 47. Eighty-five percent 
were men. Alcoholism was documented in 75% of the 
patients. Most of the patients, as in our case reports, had 
been admitted to the hospital numerous times for pancrea- 
titis, alcoholism, or bleeding. Although not all initially had 
bleecing, they all bled during their hospital course. Bleed- 
ing was usually brisk and varied from multiple, short, 
self-limited episodes to exsanguinating hemorrhage that 
necessitated emergency laparotomy. 
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Table 2.—Visceral Vessel Erosion Associated With 
Pancreatitis: Incidence of Eroded Vessel* 


No. of Patients 


Arteries 
Splenic 
Gastroduodenal 
Pancreaticoduodenal 
Common hepatic 
Left gastric 
Right gastric 
Middle colic 
Superior mesenteric 
Veins 
Splenic 
Portal 
Not identified 


— — MN S — COO 
NOn KO 





*Includes 44 cases previously reported in the literature*^ and the nine 
cases reported in this series. 


An abdominal mass was palpated on admission or later 
in the hospital course in 59%. In a few, the mass was 
pulsatile and a bruit was present. Disappearance of the 
mass was occasionally accompanied with the onset of 
massive bleeding. Although a definite mass was recorded 
in 59% of the patients, a pseudocyst was present in 77%. 
This disparity supports the contention that erosion of a 
vessel by a pseudocyst can occur even when a pseudocyst is 
not clinically suspected. 

Some of the clinical features that were useful in leading 
one to suspect erosion of a vessel included pulsation of the 
mass, a bruit over the mass, and a sudden change in the size 
(either increase or disappearance) of the mass, usually 
associated with shock and a decrease in the hematocrit 
level. 


Hemorrhage & Pancreatitis—Gadacz et al 1439 


~ 








n "- 








A Wo € h = tm CS 
p 9 xin st” od 
j j Ph eT, ne] a, 


SE 
MC y, i) . 


-N 
<a 


e 


NCTPEAU 
"E 


i 


CFT 
WEE, SA 1. Areas 


2 





H "m 


OEC 
AA A a 
4 r * * 
La $ = 

P dE > " 3 


r 
» 


WU DUE 









Table 3.—Visceral Vessel Erosion Associated With 
Pancreatitis: Operation Performed and Outcome* 










No. of Patients 
m 
Total Survived (%) 


*Includes 44 cases previously reported in the literature” and the nine 
cases reported in this series. 









Of these major hemorrhages, 59% involved branches of 
the celiac axis (Table 2). Although the splenic artery was 
the most frequently involved vessel, bleeding has occurred 
from the gastroduodenal, superior pancreaticoduodenal, 
common hepatic, and right and left gastric arteries. In 28% 
of the reports, no specific vessel was mentioned except to 
say that the source of bleeding was a large vessel generally 
within a pseudocyst. In one case, the portal vein, and in five 
other cases, the splenic vein, were the sources of massive 
bleeding. 

Barium studies were of little help in localizing bleeding 
originating from the upper gastrointestinal tract. Howev- 
er, colon abnormalities were usually demonstrated when 
bleeding from a pancreatic colonic fistula (presenting with 
hematochezia) was present. Endoscopy also failed to local- 
ize the site of bleeding, except in a single case where blood 
was seen coming from the ampulla of Vater. Arteriog- 
raphy was the most helpful diagnostic aid. In 14 of the 15 
patients in whom an arteriogram was performed, the 
source of bleeding was evident either as extravasation of 
radiopaque media into the bowel or as an aneurysm. 
Arteriography was helpful not only in establishing the 
diagnosis, but also very valuable in formulating an opera- 
tive plan. Ideally, arteriography should be performed when 
the site of bleeding is not demonstrated by endoscopy and 
before barium studies are undertaken. 

The importance of arteriography cannot be overempha- 
sized, although life-threatening hemorrhage may preclude 
arteriography. Many of the cases reported emphasize the 
difficulty in identifying the source of bleeding, as 
evidenced by multiple unsuccessful operations. Aspiration 
of blood from a pseudocyst should arouse suspicion that a 
false aneurysm may be present. If a pseudocyst is not 
obvious, and if the stomach and esophagus are free of 
lesions, duodenotomy and pancreatography may demon- 
strate a cyst communicating with the pancreatic ducts and 
aspiration may reveal blood in the pancreatic duct. Imme- 
diate operative control of the bleeding vessel can usually be 
achieved by tamponading the area or by digital compres- 
sion of the vessel. Occasionally, clamping the subdiaphrag- 
matic aorta may be necessary. 

The operative treatment of these patients depends on 
the location of the pancreatic inflammatory process or 
pseudocyst and the vessel involved (Table 3). Most of the 
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successful cases were treated by ligation of the bleeding 
vessel and drainage of the pseudocyst or abscess. When 
bleeding involves the gastric mucosa with erosion of the 
gastric or gastroduodenal arteries, gastrectomy or 
pancreatic-duodenectomy may be required to control the 
bleeding. In those cases where bleeding originates from a 
fistula within the colon, drainage of the pancreatic pseudo- 
cyst or abscess, along with a proximal totally diverting 
colostomy, is required. 


This study was supported in part by the Medical Research Service of the 
Veterans Administration. 


Nonproprietary Name and Trademark of Drug 


Amphotericin B—F'ungizone. 
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Evaluation of Criteria for Discontinuing 


Mechanical Ventilatory Support 


Lt Comdr S. Michael Millbern, MC, USN; John B. Downs, MD; Linda C. Jumper, CRTT; Jerome H. Modell, MD 


. * Thirty-three patients who required short-term postoperative 
mechanical ventilatory support were studied to compare differ- 
ent criteria established to initiate weaning from mechanical 
ventilation. Intermittent mandatory ventilation criteria (ie, 
decreasing mechanical respirator rate as long as the arterial 
(pHa) remains above 7.35) and conventional criteria (ie, vital 
capacity greater than 15 ml/kg and peak negative pressure 
greater than 20 cm H.O) were compared to determine which 
would more rapidly predict a patient's ability to sustain total 
spontaneous respiration. All patients were eventually weaned 
from mechanical ventilation and had their tracheas extubated. 
Twenty-one patients maintained a pHa of greater than 7.35 
during total spontaneous ventilation before they would, or could, 
meet conventional criteria for initiating a trial of spontaneous 
respiration (P — .001). Seven patients simultaneously met both 
criteria for maintaining total spontaneous ventilation and the 
remaining five patients met conventional criteria before intermit- 
tent mandatory ventilation criteria. In the latter group, the pHa 
decreased below 7.35 during spontaneous respiration but in only 
one patient did it fall below 7.30. Our findings suggest that a 
patient's ability to maintain a pHa of greater than 7.35 while 
decreasing the frequency of mechanical ventilator breaths is 
more-accurate than peak negative pressure and vital capacity for 
predicting ability to sustain adequate spontaneous respiration. 
(Arch Surg 113:1441-1443, 1978) 


Wess or diseontinuation of mechanical ventilatory 
support should be accomplished only after resolution 
of the initial abnormality necessitating such support. 
Frequently it is difficult to determine with certainty when 
weaning should be started. Intermittent mandatory venti- 
lation (IMV), a technique that allows spontaneous respira- 
tion to occur between mechanieal breaths, has been used as 
a means of gradually discontinuing mechanical ventilatory 
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support, and has been thought by some to be superior to 
conventional methods for accomplishing weaning.* We 
prospectively evaluated the effectiveness of measurements 
of peak negative pressure (PNP) and vital capacity (VC) as 
criteria for initiating the weaning process in patients who 
were being weaned concurrently using criteria established 
for use with IMV. 


SUBJECTS AND METHODS 


Thirty-three patients whose age ranged from 18 to 79 years 
(mean, 56.2 + 11.8 SD) and who we anticipated would require 
short-term (less than 24 hours) postoperative mechanical ventila- 
tion, were studied. Patients were selected randomly from the 
operating room schedule and received inhalation and intravenous 
anesthetic agents for the following variety of operative proce- 
dures: 


No. of 
Procedure Patients 

Aortocoronary artery bypass graft 16 
Mitral valve replacement 1 
Pericardectomy 1 
Pulmonary lobectomy 6 
Craniotomy 2 
Esophagogastrectomy 1 
Thoracoabdominal retroperitoneal lymph node 

dissection 1 
Repair of hiatal hernia 1 
Gastrectomy 1 
Resection of abdominal aortic aneurysm 3 
Total 33 


All patients received neuromuscular blocking agents to facilitate 
intraoperative muscle relaxation and none had these agents 
pharmacologically reversed. No patient had any clinically 
substantial impairment of pulmonary function prior to operation, 
Therefore, we were dealing with patients with pharmacologically 
induced ventilatory failure. No respiratory-depressant drugs were 
administered to any patient during the weaning period. None of 
these patients had substantial arterial hypoxemia at any time 
blood-gas tensions were measured. Mechanical ventilatory support 
was provided postoperatively with a volume-limited ventilator 
modified to allow unassisted, yet unrestricted, spontaneous respi- 
ration to oecur between mechanical breaths (ie, IMV).* Mechanical 
tidal volumes of 12 to 15 ml/kg were delivered initially at a rate of 
7.5/min. All patients exhaled against 5 cm H,O positive end- 
expiratory pressure throughout the weaning process. 
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The following measurements and calculations were performed 
every 15 to 30 minutes after admission to the intensive care unit 
until weaning was completed and the patient’s trachea was 
successfully extubated. Samples of arterial blood were drawn to 
determine Pao, and Paco, tensions and the arterial pH (pHa) 


. using standard electrode techniques. Vital capacity, measured 


with a precalibrated gas meter with a verified accuracy of +5%, 


was standardized by converting to milliliters per kilogram body 


weight. Peak negative pressure, developed during a maximal 
inspiratory effort against a closed airway after a full exhalation, 
was measured with an aneroid manometer. The results were 
expressed as positive values for clarity and ease in reporting. Each 


| time measurements were performed, spontaneous respiratory 


rate, ventilator rate, total respiratory rate, and time since initiat- 


—. ing mechanical ventilation were recorded. 


When the pHa was greater than 7.35 but less than 7 .38, the IMV 
rate was decreased one breath per minute; when the pHa was 
greater than 7.38 but less than 7.40, the IMV rate was decreased 
two breaths per minute; and when the pHa was greater than 7.40, 
the IMV rate was decreased three breaths per minute, until 
patients were breathing totally spontaneously. Weaning was 
considered complete if after 30 minutes of total spontaneous 
respiration pHa was greater than 7.35. Patients met the conven- 
tional criteria for a trial of spontaneous ventilation with a T tube 
if they had a VC greater than 15 ml/kg and a PNP greater than 20 
em H.O. 

Regression equations and correlation coefficients were com- 
puted using the method of least squares to determine the relation- 


E. ship between VC, PNP, and respiratory rate. A x? analysis was 
. used to determine whether weaning occurred faster using IMV or 





conventional criteria. 


RESULTS 


All 33 patients initially required mechanical ventilatory 
support as evidenced by a VC less than 5 ml/kg, a PNP less 
than 10 em H,O, and an inability to maintain a pHa greater 
than 7.85 without mechanical ventilatory support. All 33 
patients were eventually weaned, having maintained a 
pHa greater than 7.35 during total spontaneous respiration 
for at least 30 minutes. This was accomplished an average 
of 3.1 hours +2.6 SD after initiating mechanical ventila- 
tion (range, 1.0 to 10.5 hours). Twenty-one patients were 
able to maintain a pHa greater than 7.35 (7.42 + 0.5 witha 
Paco, of 37 + 5 torr) during total spontaneous respiration 
before they would, or could, generate a PNP or a VC 
deemed adequate for initiating a trial of spontaneous 


respiration 2.7 + 2.4 hours after initiation of mechanical 
.. ventilation (P < .001). These 21 patients had a PNP of 


15.6 + 8.7 cm H,O and a VC of 10.4 + 3.4 ml/kg 30 minutes 
after the beginning of total spontaneous respiration. 
Seven patients simultaneously met both criteria for main- 
taining total spontaneous respiration, with an aver- 


age pHa of 7.39 + .03, a Paco, of 42 + 5 torr, a PNP of 
. 254 + 8.6 cm H,O, and a VC of 17.3 + 2.3 ml/kg, 1.9 + 1.4 
hours after beginning mechanical ventilation. The remain- 
. ing five patients met conventional criteria for initiating a 


trial of total spontaneous respiration 4.1 + 5.1 hours after 
beginning mechanical ventilation. At that time, mean PNP 
was 24.1 + 8.4 em H,O and VC was 188 + 3.4 ml/kg; 
therefore, they were allowed a trial of spontaneous breath- 
ing, and the pHa decreased below 7.35 in each case. In only 
one patient, however, did the pHa decrease to less than 7.30 
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sure. 


or did the Paco, exceed 50 torr. The lengths of time 
required for patients to achieve adequate spontaneous 
respiration and Paco, were not significantly different 
among the three groups of patients. 

Measurements of PNP and VC correlated highly 
(r = .80, P< .001). Peak negative pressure was also 
related significantly to spontaneous respiratory rate 
(r = .78, P < .001). These relationships are described, 
respectively, by the equations VC = 5.0 + 0.35 PNP (Fig- 
ure) and PNP = 10.5 + 0.44 x spontaneous rate. 


COMMENT 


Disagreement exists regarding which set of criteria is 
more accurate in determining when a patient can tolerate 
total spontaneous respiration*'' and, therefore, can be 
weaned from mechanical ventilation. In an editorial 
comment to the article by Downs et al? H. F. Don 
commented that the inadequacy of criteria for initiating 
the weaning process may account for unnecessarily 
prolonged time of mechanical ventilation in some cases. 
Pontoppidan et al* and Skillman et al^ have recommended, 
respectively, that the ratio of dead space to tidal volume be 
less than 0.6 and 0.58 before spontaneous respiration is 
attempted. Sahn et al* have suggested that a PNP greater 
than 20 em H,O be used as one criterion for initiating a 
trial of spontaneous respiration. However, they found that 
patients with a PNP between 20 and 30 em H,O had varied 
success in being weaned from mechanical ventilation.’ 
They concluded that a trial of total spontaneous respiration 
resulting in an acceptable pHa and Paco, ultimately should 
be used as a predictor of successful discontinuation of 
mechanical ventilatory support. Recommendations by vari- 
ous authors that VC must exceed 1 liter,’ 10 ml/kg,** and 
10 to 15 ml/kg” before allowing a trial of spontaneous 
respiration illustrate the varying opinions concerning 


proper criteria for weaning. 


The PNP value reflects the patient's neuromuscular 
ability to breathe. Most other measurements, such as VC, 
maximal voluntary ventilation, and spontaneous tidal 
volume indirectly reflect compliance of the lung. Eleva- 
tions of the ratio of dead space to tidal volume often may 
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reflect diminished tidal volume secondary to decreased 
lung compliance. Browne et al'* found that VC and PNP 
were the only variables of several they measured that 
correlated with their patients’ ability to tolerate total 
spontaneous respiration. Vital capacity is the result of a 
patient’s maximal respiratory effort and lung compliance. 
Therefore, VC should reflect lung stiffness and the 
patient’s neuromuscular ability to breathe. Thus, it is not 
surprising that we found a highly significant (P < .001) 
correlation between VC and PNP (Figure). Maximal volun- 
tary ventilation, as proposed by Stetson’ and Sahn and 
Lakshminarayan,’ may be considered similar to a series of 
rapid VC maneuvers and should also correlate well with 
measurements of VC and PNP. 

Only seven of our patients simultaneously met IMV and 
conventional criteria for weaning. These patients show the 
relative accuracy of the conventional measurements in 
predicting a patient’s ability to maintain total spontaneous 
respiration in some cases. Conventional criteria for initiat- 
ing spontaneous respiration provided false negative results 
in 21 of 33 patients; thus, these 21 patients would have had 
delays in beginning a trial of spontaneous respiration 
because the predesignated values for PNP and VC were 
excessive for them. Although statistically significant, the 
clinical importance of such a prolongation of mechanical 
ventilation time is a matter for speculation. 

The five patients who met conventional criteria for 
initiating a trial of spontaneous respiration, but who 
became acidotic on doing so, illustrate a potential hazard of 
using PNP and VC alone as criteria for initiating the 
weaning process. These patients had sufficient strength to 
generate PNP and VC when stimulated by the investiga- 
tors but they still required mechanical ventilatory support 
to maintain an acceptable arterial pH. Spontaneous respi- 
rations averaged 19.8 + 11 breaths per minute, a rate not 
significantly (P >.1) different from that of patients who 
were weaned successfully. All five patients received 
narcotic analgesia as part of their intraoperative anesthet- 
ic management. Presumably, they regained respiratory 
neuromuscular function before adequate respiratory drive; 
thus, stimulation proved suffieient to obtain a momentary, 
vigorous, respiratory effort. Left on their own, however, 
they still showed hypercarbia due to a shift in the carbon 
dioxide response curve and shallow respirations. Only one 
of the five patients became sufficiently acidotic (pHa 
< 7.30) to require reinstitution of mechanical ventilatory 
support. This patient was weaned successfully using IMV 
criteria 3% hours later. Since narcotics are frequently 
administered to patients to allay apprehension and facili- 
tate tolerance of an endotracheal tube, these findings may 
have relevance to patient populations other than those 
studied. 

The potential danger of respiratory acidosis is mini- 
mized when patients are weaned from mechanical ventila- 
tion with IMV, since the ventilator is withdrawn gradually 
rather than abruptly when the pHa is maintained at 
acceptable levels. Were we to decrease the IMV rate as 
long as the pHa remained greater than 7.30, an even 
shorter mechanical ventilatory time would be required. 
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Determining at which levels pHa is unacceptably low and 
Paco, unacceptably high remains a subjective and specula- 
tive process at the present time. However, most clinicians 
would probably agree that a pHa of 7.35 or greater is an - 
acceptable value. 3 
We intentionally disregarded measurements and calcu- — — 
lations of variables used to assess efficiency of oxygena- 
tion (eg, Pao., alveolar-arterial oxgyen tension difference, 
right-to-left intrapulmonary shunt fraction) when at- 
tempting to determine the adequacy of spontaneous 
breathing. Similarly, we avoided using subjective criteria — 
(eg, ability to respond to commands, gag reflex, cardiovas- - 
cular status). Our goal was not to determine the adequacy - 
of the criteria for tracheal extubation; rather, we wished to — 
determine when patients no longer required positive- zd 
pressure ventilation to achieve a satisfactory acid-base 
balance. Thus, pHa and Paco, were the most direct criteria. — 
Obviously, criteria for tracheal extubation are more subjec- —— 
tive than criteria for weaning from the ventilator. - 
We conclude that allowing patients to maintain sponta- - 
neous respiration between mechanical breaths, while 
decreasing ventilator rate whenever the pHa exceeded — 
7.35, resulted in a shorter transition time to accomplish 
total spontaneous respiration than did conventional crite- — 
ria. In 21 of our patients, requiring a PNP of 25 em H.O 
and a VC of 15 ml/kg was too strict, whereas in five 
patients these limits were too lenient. If more lenient ` 
criteria were adopted, it is likely that even more patients — 
would have become acidotic upon attempting spontaneous  - 
respiration. Therefore, we cannot advocate using more 
lenient conventional criteria. These data suggest that 
progressive reduction in ventilator rate, guided by the pHa _ 
determination, is a more accurate, and, therefore, safer — | 
guide in discontinuing mechanical ventilatory support of — — 
patients with pharmacologically induced ventilatory fail- ^ | 
ure. E 
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3 Surgical Management of Acute 


Upper Gastrointestinal Bleeding 


Value of Early Diagnosis and Prompt Surgical Intervention 


Unsup Kim, MD; Jack Rudick, MD, FRCS; Arthur H. Aufses, Jr, MD 


* We reviewed the results of operative management of 113 


cases of acute upper gastrointestinal (GI) bleeding. The study 


shows a significant improvement in mortality of emergency and 
urgent surgery for acute massive upper GI hemorrhage, 
compared to our earlier report in 1974. The aggressive diagnos- 
tic approach utilized endoscopy or abdominal angiogram as an 
initial diagnostic procedure, which provided accurate or useful 
information regarding the source and nature of the bleeding in 


98% of the cases, and the prompt surgical intervention when (1) 


a patient continued to bleed, requiring blood transfusions at the 
rate of more than 500 ml in six hours in order to maintain stable 
vital signs; (2) recurrent bleeding developed while the patient 
was under treatment in the hospital; and (3) the patient had an 
actively bleeding gastric ulcer. This aggressive diagnostic 
approach. was the principal contributing factor in improved 
survival rate. The choice of operative procedure in acutely 
bleeding patients should be made on the basis of local findings, 
the nature of bleeding lesions, the general condition and age of 
the patient, and the experience of the operating surgeon. Our 
study does not permit a valid conclusion as to the operative 
procedure of choice for massive upper GI bleeding. Vagotomy 
and pyloroplasty with suture ligation of bleeding points was more 
frequently used in critically ill, poor-risk patients, where more 
extensive resectional surgery was not warranted, and has been 
found to be extremely effective in controlling the bleeding. 
(Arch Surg 113:1444-1447, 1978) | 


Ws our experience with the surgical management of 
.Y acute upper gastrointestinal (GI) bleeding was 
reviewed in 1974,' we found that the overall mortality was 
distressingly high (24.4%). Of the factors that influenced 
the mortality (rate of bleeding, diagnosis, timing of 
surgery, and presence of coexisting disease), the most 
important factor was the delay in diagnosis, resulting in 
excessive blood transfusion and unnecessary procrastina- 
tion before surgical intervention, when in retrospective 


Accepted for publication May 5, 1978. 

From the Department of Surgery, Mount Sinai School of Medicine of the 
City University of New York and the City Hospital Center at Elmhurst 
(NY), affiliate of Mount Sinai School of Medicine. 

Reprint requests to Department of Surgery, Mount Sinai Services, City 
Hospital Center at Elmhurst, 79-01 Broadway, Elmhurst, NY 11373 (Dr 
Kim). ; 


1444 Arch Surg—Vol 113, Dec 1978 


P 


analysis emergency or urgent surgical intervention was 
clearly indicated. 

In an attempt to reduce the mortality, we endeavored to 
obtain early diagnosis and to reduce the preoperative delay 
when indications for emergency surgery become apparent. 
The following guidelines were set up to achieve these 
goals: 

l. Every patient admitted to the hospital with acute 
upper GI hemorrhage underwent emergency endoscopic 
examination as an initial diagnostic procedure. When 
endoscopy was unsuccessful due to an uncooperative 
patient or when the gastric mucosa could not be adequately 
visualized by too rapid a rate of bleeding, then selective 
angiography was performed. Barium meal examinations 
were generally carried out only when active hemorrhage 
had stopped. 

2. Emergency surgery was performed when (a) hemor- 
rhage continued, necessitating blood transfusions at a rate 
of more than 500 ml in six hours in order to maintain stable 
vital signs or to maintain a stable hematocrit level; (b) 
recurrent hemorrhage occurred during hospitalization 
while under aggressive treatment; and (c) the source of 
hemorrhage was a chronic gastric ulcer. 

3. Urgent surgery was performed on patients with a 
history of major hemorrhage in the past from peptic ulcer 
disease or those with suspected or proved benign or 
malignant neoplasm of the stomach. 

The present study was undertaken in an effort to 
determine whether such an aggressive approach—early 
diagnosis coupled with prompt surgical intervention— 
would significantly improve the survival rate. 


SUBJECTS AND METHODS 


A retrospective study was made of all the charts of patients with 
acute upper GI hemorrhage treated surgically on the surgical 
service of the Mount Sinai Services, City Hospital Center at 
Elmhurst (NY) between January 1974 and June 1976. Their 
medical histories and clinieal courses were reviewed, including all 
laboratory, endoscopie, and radiologic studies, operative reports, 
and anesthesia notes. Bleeding from esophageal varices was 
excluded. A total of 113 charts were reviewed. 
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RESULTS 
Age, Sex, Distribution, and Diagnosis 


There were 113 patients, 8€ males and 24 females, a ratio 
of 37:1. Age distribution was even throughout the third to 
eighth decades: 


No. of 

Age, yr Patients 
10-20 3 
21-30 14 
31-40 14 
41-50 19 
51-60 14 
61-70 19 
71-80 21 
81l- 9 
Total 113 


Duodenal ulceration accounted for 55.7% of the cases, 
and gastric ulceration for 26.5%. Other diagnoses were as 
follows: 


No. of 
Diagnosis | Patients 
Duodenal ulcer 63 
Gastric uleer 30 
Gastritis 6 
Marginal ulcer 4 
Mallory-Weiss syndrome 7 
Others 3 


Diagnostic Procedures 


Emergency endoscopic examinations were performed as 
the initial diagnostie procedure in 107 patients. Accurate 
diagnosis (both location and origin of bleeding lesion) was 
obtained in 90 patients (84%), while the level of bleeding 
alone was determined in 13 patients. Endoscopic examina- 
tion was, therefore, valuable in 103 patients (98%). A wrong 
diagnosis was made in four patients (3.7%). Six patients 
underwent emergency selective abdominal angiography; 
the site of bleeding was identified in three cases. Upper GI 
barium x-ray studies were performed in 57 patients who 
had stopped bleeding and whose conditions remained 
stable. Correct diagnoses were made in 52 patients (91%), 
incorrect diagnoses in three, while inadequate studies were 
obtained in two patients. | 


Indication for Surgery 


Seventy patients underwent emergency surgery, either 
because o? uncontrolled continuous bleeding (48 patients) 
or reeurrent bleeding during hospitalization (22 patients). 
The remaining 43 patients underwent urgent surgery, 26 
patients with a previous history of major bleeding and 17 
patients because of benign or malignant neoplasms, or 
because of suspected or confirmed recurrent ulceration 
(Table 1). 


Operative Procedures 


All surgical procedures were performed by the surgical 
residents under close supervision of attending surgeons. 
The selection of the individual operative procedure was left 
to the decision of the operating surgeon. The general 
condition of the patients, the diagnosis, technical consider- 
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No. of 
Deaths 


No. of 


Mortality, 
Patients / 


% 


















Emergency 
Uncontrolled bleeding 


Recurrent bleeding 






Urgent 


History of major bleeding 26 1 4 


ations, and the philosophy of the surgeon were factors 


Table 1.—Indications for Surgery | k 






affecting the type of procedure. Bleeding gastric ulcers — — 


were generally treated by partial gastrectomy, whereas 
bleeding duodenal ulcers were treated by vagotomy and . 


pyloroplasty with suture ligation of bleeding points, or by 
vagotomy and antrectomy. Vagotomy and pyloroplasty 
with suture ligation of bleeding points, however, were used 


more frequently in critically ill, poor-risk patients with - 
other concomitant medical conditions, in patients where - 
the bleeding ulcer was considered to be acute in nature, and _ 
in elderly patients. In the patients with hemorrhagic 
gastritis (six cases), vagotomy and pyloroplasty with — 


suture ligation of bleeding points was effective in control- 
ling the bleeding in all. Other operative procedures 


included suture ligation of Mallory-Weiss tears, wedge | 


resection of benign gastric tumors, and gastric ulcers 
(Table 2). 

Postoperative rebleeding occurred in four patients, in 
three after vagotomy and pyloroplasty. Inadequate suture 
ligation of bleeding points was responsible in two cases, 
while the third patient bled from fundie gastritis, rather 
than the suture-ligated ulcer. In one patient, the source of 
bleeding was the gastroduodenal artery, which was eroded 
by a duodenostomy tube placed into the duodenal stump 
after a difficult Billroth II gastrectomy. Suture ligation of 
the gastroduodenal artery at reexploration resulted in 
recovery of the patient. 


MORTALITY 


There were 16 deaths in the entire series of 113 cases, an. 
overall mortality of 14.15%. Of the 16 deaths, 14 patients . 


were over the age of 60 years, and two under the age of 50 


years. Fifteen deaths occurred after emergency surgery on | 


70 patients, giving a mortality of 21.4%. Only one death 


occurred after semielective surgery, a mortality of 2%. Of | 


the 70 patients requiring emergency surgery, 43 patients 
were over the age of 50 years and 27 patients were under 
the age of 50 years. 

The leading cause of death was cardiopulmonary failure 


(43.75%). Sepsis accounted for three deaths (18.75%), two — — 


resulting from disruption of the pyloroplasty and one from 
a subphrenic abscess after suture ligation of an actively 
bleeding Mallory-Weiss tear. Recurrent postoperative 
bleeding, although controlled by reexploration, was respon- 
sible for the ultimate deaths in two patients. Liver failure, 
the result of end-stage liver disease, was responsible for 
two deaths. | 
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No: of Patients 







Vagotomy, pyloroplasty, suture ligations 34 
Vagotomy, pyloroplasty 6 
.. Vagotomy, gastroenterostomy 6 
Vagotomy, antrectomy 45 
Partial gastrectomy 10 
Wedge resection 4 
Suture ligation 7 
Vagotomy 1 
Total T 113 


. Diagnosist 









Wedge resection (1) 


Suture ligation (4) 






ES = Gastritis (1) 





Table 2.—Operative Procedures 


No. of Deaths No. of Patients With Rebleeding 
8 v". 25.5 
16.6 
0 


Table 3.—Mortality* 


Procedure} 


Vagotomy & pyloroplasty (7) 
Vagotomy & antrectomy (1) 










Vagotomy, pylorplasty, & suture ligation (2) 






Vagotomy & pyloroplasty (1) 








Mortality, % 
















di 
N 






aj=]oj=]o 
ojJojojjoj|- 


-— 
ojo 
Aajo 






Cause of Death; 
Sepsis (2) 

Myocardial infarct (1) 
Pulmonary failure (1) 
Postoperative bleeding (2) 
Pulmonary embolism (1) 
Cerebrovascular accident (1) 


Myocardial infarct (3) 


























Liver failure (2) 
Subphrenic abscess (1) 
Pulmonary failure (1) 


Cardiac failure (1) 








í . *Causes of death were as follows: cardiovascular, seven patients; pulmonary, two patients; sepsis, three patients; liver failure, two patients; and 


. postoperative bleeding, two patients. 


». . TNumbers in parentheses indicate number of patients. 


COMMENT 


Although a variety of factors influence the outcome of 
acute GI hemorrhage, its successful management depends, 
to a large measure, on expeditious resuscitation, early 
diagnosis, and early decision regarding the mode of treat- 
ment. Our present study shows a significant improvement 
in both overall mortality and the mortality following 
. emergency surgery during this study period, compared to 
. our previous study.' Overall mortality decreased from 
| T2 24.4% to 14.15%, while the mortality for emergency surgery 
. .. decreased from 35% to 21% (P = .05). Although cardiopul- 
oe . monary failure remains the leading cause of death, partic- 
— .. ularly in the elderly, the incidence is lower in the present 
- Study. Renal failure did not occur other than secondary to 
= Cardiovascular failure. This reinforces the general principle 
~ that prompt control of hemorrhage reduces the complica- 
. tions associated with prolonged hemodynamic instability 
= and with massive blood transfusions. 

The principle difference between our two studies 
revolves essentially around a more aggressive diagnostic 
approach, except for a slight decrease in the incidence of 
. hemorrhage gastritis (from 10% to 6%), which is the result 
= . of improved preoperative diagnostic accuracy and more 
_ frequent use of nonsurgical treatment such as intra- 
.. arterial vasopressin infusion and intensive antacid thera- 
= py. Early diagnosis with prompt and accurate localization 
. of the source of hemorrhage made early surgery possible 
and was the major factor contributing to the improved 
results. 

Our data contrasts sharply with the reports by Morris et 
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al and Sandlow et al? who thought that aggressive 
diagnostic approaches did not favorably influence the 
outcome of management of acute upper GI bleeding. The 
discrepancy is not surprising, because they excluded 
massive hemorrhage and this made up the overwhelming 
majority of our patients. The value and advantage of upper 
GI endoscopy, particularly in the diagnosis of acute 
massive upper GI bleeding, has been sufficiently docu- 
mented in recent years.” Endoscopy as an initial diagnos- 
tic procedure has been found to provide accurate informa- 
tion regarding the site and nature of bleeding lesions in 
81% of cases. Even when focal lesions could not be visual- 
ized due to the excessive amount of blood clots, the level of 
bleeding could still be determined in most patients, facili- 
tating emergency surgery. 

There are no reliable clinical or laboratory factors that 
can be used to predict the fate of the individual patient 
with massive upper GI hemorrhage. Various factors should 
be considered in deciding emergency surgical intervention, 
namely, rate of bleeding, age, underlying pathology, hemo- 
dynamic status, and coexisting medical conditions.' e 
Experience has shown, however, that the rate of bleeding is 
the single most important criterion. If the patient requires 
blood transfusions at the rate of more than 500 ml every Six 
hours to maintain stable vital signs, recurrent bleeding 
develops in the hospital while he is under treatment, or if 
the patient has an actively bleeding gastric ulcer, the 
likelihood of spontaneous cessation of bleeding is poor and 
emergency surgical intervention is indicated. 

Current operative procedures for the elective control of 
the peptic ulcer diathesis include vagotomy and antrecto- 
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my, part al gastrectomy (with or without vagotomy), va- 
gotomy end drainage, or proximal gastric vagotomy (with- 
out drairage)."'*" Since the primary objective of emer- 
gency su7gery in acute, life-threatening upper GI bleeding 
is to stop the bleeding, the choice of operative procedure 
should be based on the local findings, the nature of 
bleeding lesions, the general condition of the patient, the 
age of the patient, and the experience of the surgeon. 

Our study shows that, although vagotomy and antrecto- 
my fared better than vagotomy and pyloroplasty with 
suture ligation of bleeding points in terms of survival rate 
for actively bleeding duodenal ulcer, this should be inter- 
preted w th caution, because the latter procedure was used 
more frequently in poor-risk patients. In fact, the deaths 
following this procedure occurred exclusively among the 
critically ill patients with concomitant medical conditions 
such as renal, pulmonary, hepatic, and cardiac failures (six 
of eight patients) and among the elderly patients (seven of 
eight patients over the age of 70 years). It should be noted, 
however, that vagotomy and pyloroplasty with suture 
ligation were extremely effeetive in controlling the bleed- 
ing. Postoperative bleeding that was directly responsible 
for their subsequent deaths developed in only two patients; 
this bleeding was avoidable with more effective hemostatic 
sutures. We found it important to use a stout needle to 
penetrate the hard, scarred base of a posterior duodenal 
ulcer in order to obtain a good hemostatic suturing. Care 
should be taken to ligate bleeding points, particularly when 
there is no active bleeding at the time of surgery as a result 
of hypotension. A careful search for further sources of 
hemorrhege should be performed when the blood pressure 
has been restored. 

A reduction in the incidence of hemorrhagic gastritis in 
the present series from the previous report of 1974 is a 
reflectior of the improved preoperative diagnostic accura- 
cy and more frequent use ef intra-arterial vasopressin and 
intensive antacid therapy. With the availability of cimeti- 
dine, a further reduction ef surgical treatment of hemor- 
rhagic gastritis is expected. However, when surgical inter- 
vention is required, vagotomy and pyloroplasty with suture 
ligation of bleeding points should be the operative proce- 
dure of choice. 


Nonproprietary Name and Trademark of Drug 
Cimetidine- Tagamet. 
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Editorial Comment | 


When this report was first presented for editorial review, my 


reaction was that the surgeons at the Mount Sinai School of - 
Medicine should be congratulated for learning about early diagno- - 


sis and aggressive surgical management of upper gastrointestinal 


bleeding and the report should be forgotten. Then I read several of — 


the articles to which reference was made, and it is clear that there 


is still a considerable segment of practicing physicians who do not | 


believe in or utilize endoscopy, angiography, or both in reference 


to gastrointestinal X-ray series in the patient with acute upper - 


gastrointestinal bleeding. Thus, a change in recommendation: 
publish this report and emphasize the fact that prompt endoscopy 
and early surgical intervention has resulted in a decrease in 
mortality by the same surgical group from 24.4% to 14.2%. 

I would agree with the authors that endoscopy is the first 


diagnostie maneuver, followed by angiography, before barium . 


contrast studies are performed. An additional point, not 
mentioned by the authors, is that embolization of an identified 
bleeding site may be accomplished during arteriography and may, 
indeed, avoid the necessity of a major emergency procedure in an 
elderly, ill-prepared patient. These authors found that vagotomy, 
pyloroplasty, and suture ligation of the bleeder in the base of the 
ulcer is still the procedure of choice, higher operative mortality 
following this procedure being more a function of the physical 
status of the patient than a failure of the procedure. Still, 
rebleeding occurred in four patients and in at least two was the 
result of inadequate suture ligation. The proper technique is well 
described and illustrated, and had it been followed, might have 
reduced the overall mortality from 14.2% (16/113) to 12.4%, a 50% 
reduction in mortality in a decade and a very creditable accom- 
plishment. 

Warp O. GRIFFEN, JR, MD 

Lexington, Ky 
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E to Prolonged Normothermic Ischemia 


A Biological Study of 20 Patients Submitted to Extensive Hepatectomy 


Claude Huguet, MD; Bernard Nordlinger, MD; Patrick Bloch, MD; J acqueline Conard 


* To evaluate the biological tolerance of the human liver to 


. prolonged warm ischemia, two groups of extensive hepatic 


resection for tumor were compared. Group 1 (11 patients) 


performed with short hepatic inflow occlusion (7 [mean] - 2 


[SEM] minutes), and group 2 (nine patients) operated with use of 
complete hepatic vascular exclusion and prolonged warm liver 
ischemia (38 [mean] + 5 [SEM] minutes). 

Comparison of biological values, such as transaminase, biliru- 


. bin, total protein, albumin, and fibrinogen levels, the platelet 


count, prothrombin complex, and proaccelerin level, did not 
show statistically significant differences between the two 
groups. Therefore, the hepatic warm ischemia period may be, if 
needed, safely extended beyond the classical 15 minutes. It 
lasted 65 minutes in one case without adverse effect. These 
clinical observations parallel recent experimental work and 
should destroy the myth of the high sensitivity of the liver to warm 
ischemia. 
(Arch Surg 113:1448-1451, 1978) 


Į is generally accepted that the human liver is not very 
tolerant of normothermic ischemia when applied for 
longer than 15 minutes. However, resection of massive and 
hypervascular tumors may require longer periods of hepat- 
ic inflow occlusion to minimize blood loss. In these circum- 
stances, the safest approach may be complete hepatic 
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vascular exclusion, with clamping of the portal triad, the 
upper abdominal aorta, and the inferior vena cava below 
and above the liver, as initially reported by Heaney et al. 
Adjunction of liver refrigeration? allows a cold ischemia 
time that extends beyond two hours. However, infusion of 
a chilled perfusate in the excluded liver is a complicated 
procedure in man. Furthermore, it appears unnecessary 
since one hour represents quite a sufficient period to 
perform any difficult hepatic resection.’ Simple hepatic 
vascular exclusion performed by cross clamping the portal 
triad and the inferior vena cava below and above the liver 
without use of any refrigeration system seemed to be quite 
well tolerated in our own practice.*^ The purpose of this 
study is to evaluate the postoperative, biological, hepatic 
dysfunetion according to the duration of warm liver 
ischemia. 


MATERIALS AND METHODS 


Two groups in which the subjects underwent elective, major, 
hepatic resection of the same magnitude (typical right lobectomy 


Table 1.—Clinical Material 





During Operative 
Duration of Blood 
Ischemia, min* Transfusion, ml* 


Group 1, 11 Cases 7202 3,000 + 1,130 
Group 2, 9 Cases 38 + 5 3,900 + 350 


*Mean + SEM. 
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Table 2.—Transeminase ASAT, ALAT Levels Expressed as X Times Superior Border of Normal Value* 





Mean + SEM 


i$ ) 


Before 
Operation 





ALAT 
Group 1 0.75 + 0.16 5.82 — 1.20 


Group 2 0.88 + 0.18 5.56 — 0.88 
P NS NS 


ASAT 
Group 1 1.07 + 0.23 10.00 — 2.52 


Group 2 0.81 + 0.25 7.88 + 1.20 
P NS NS 


Day 3 


2.80 + 0.69 
4.17 + 1.16 


3.28 + 0.93 
4.25 + 1.15 





Day 21-30 


1.59 + 0.31 1.27 + 0.16 1.17 + 0.12 
1.72 + 0.31 2.00 + 0.33 1.43 + 0.35 
NS < 0.05 NS 


2.06 + 0.38 1.56 + 0.26 1.50 + 0.27 
2.25 + 0.64 2.50 + 0.76 1.79 + 0.66 
NS NS NS 


*ASAT indicates aspartate amino transferase; ALAT indicates alanine amino transferase. 


Table 3.—Bilirubin Level, mg/dl 


Mean + SEM 
ee IaŘaaaaaaaaaaaaaaĖ— 


Before 


Operation 
1.38 + 0.21 


1.37 + 0.39 


Day 1 Day 7 Day 30 
11.89 =+ 1.77 5.83 + 120 2.03 + 0.69 
6.35 + 2.26 6.36 —- 2.79 1.83 + 0.88 


Group 1 
Group 2 


Table 5.—Fibrinogen Level mg/dl 
and Platelet Count, 10°/cu mm 


Mean + SEM 
—_— 
Before End 


Operation Surgery Day 1 Day 7 
Fibrinogen 
level, mg/dl 
Group 1 


490 + 40 330 + 40 


310 + 20 


Platelet 
count 


Group 1 170 + 16 


183 + 25 


178 + 28 
253 + 49 


Table 7.—Centrohepatic "emperature During Four 
Cases of Prolonged Ischemia 


or right lobectomy extended to the medial segment of the left 
lobe) were compared retrospectiv2ly. The indication for resection 
was either a benign or malignant primary or secondary tumor 
limited to the right lobe of the liver or extending into the adjacent 
lobe. Cirrhotie patients were excluded from the study. 

Group 1 (11 patients) consisted of eight men and three women, 
their median age was 40 years, with a range of 17 to 73 years. 
Diagnosis was adenoma for one patient, hepatocarcinoma for six 
patients, hemangioma for one patient, and metastasis from 
colonie or reetal adenocarcinoma for three patients. Surgery was 
performed without any intentional liver ischemia (five patients) or 
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Table 4.—Total Protein and Albumin Levels, g/Liter 


Mean + SEM 








Before Operation Day 21-30 







Total protein level 
Group 1 









70.2 + 4.8 62.8 + 2.4 


68.3 + 2.6 














Albumin level 
Group 1 






39.6 + 2.6 
44.0 + 3.0 





31.6 + 1.5 





Table 6.—Percent of Prothrombin Complex and 
Proaccelerin Level 


Mean + SEM 


Before Operation Day 1 
Prothrombin 


complex 


Group 1 


Proaccelerin 
level 
Group 1 





with the eventual use of simple portal triad clamping (six 
patients). In this group of patients, the risk of hepatic vein or vena 
caval injuries during liver resection was considered to be remote 
according to the size and location of liver tumors and it did not 
justify hepatic vascular exclusion. Hepatic ischemia time was 
short, with a range of 0 to 20 minutes (7 [mean] + 2 [SEM]). 
Group 2 (nine patients) consisted of six men and three women; 
their median age was 54 years, with a range of 12 to 69 years. 
Diagnosis was hemangioma for one patient, hepatocarcinoma for 
four patients, cholangiocarcinoma for one patient, metastasis 
from colonic or rectal adenocarcinoma for two patients, and 
hepatoblastocarcinoma for one patient. Surgery was performed 
with the use of complete hepatic vascular exclusion: this procedure 
was selected in this group of patients because of the large volume 
of the tumor (largest diameter, 28 cm), its hypervascularity, or its 
location close to the vena cava or hepatic veins, with a high risk of 
hemorrhage or air embolism during liver resection. The technique 
included cross clamping of the portal triad and inferior vena cava 
below and above the liver. In six patients, the upper abdominal 
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aorta was cross clamped at the diaphragmatic level to prevent 
blood pooling in the splanchnic system and inferior limbs during 
inferior vena caval occlusion. Hemodynamic tolerance to inferior 
vena caval occlusion was assessed by measuring serial pulmonary 
artery wedge pressures and thermodilution cardiac outputs using 
a Swan-Ganz catheter. Warm hepatic ischemia time was long, 
ranging from 24 to 65 minutes (38 [mean] + 5 [SEM]) (Table 1). 

Most preoperative biological data were similar in both groups 
(Tables 2 through 6). Platelet count and prothrombin time, 
although normal in both groups, were higher in group 2 before 
surgery (Tables 5 and 6). 

The amount of intraoperative blood transfusion was not signif- 
icantly different in the two groups (Table 1). Neither antifibrino- 
lyties nor heparin sodium were used.” Metabolic acidosis secondary 
to splanchnic and lower limb stasis was titrated by intravenous 
sodium bicarbonate infusions, according to the arterial pH. 
Centrohepatic temperature was measured in four cases of 
prolonged hepatic vascular exclusion (Table 7) with a 0.7-mm 
diameter thermocouple probe. 

Biological study during the first month included daily monitor- 


ing of the alanine amino transferase, aspartate amino transferase, 


bilirubin, total protein, albumin, and fibrinogen levels, the platelet 
count, prothrombin complex, and proaccelerin level. The results 
were expressed as mean + SEM, and the statistical analysis was 
made according to Student's t test. Kidney function was assessed 
by blood urea level and creatinine clearance. 


RESULTS 


Detailed biological data are given in Tables 2 through 6. 
Most of the differences between group 1 and 2 were not 
statistically significant both before and after the opera- 


tion. Mean prothrombin time, expressed in percent of 


normal, was superior in group 2 before surgery and 
remained superior after surgery. 

Major complications did not occur in this series and the 
postoperative course during the first 30 days was unevent- 
ful. In particular, renal function assessed by blood urea 
level and creatinine clearance was not impaired despite 
warm ischemia due to vena cava + aorta cross clamping. 
Later observation showed normal liver regeneration that 
was judged by liver sodium pertechnetate Tc 99m scan, 


preserved clinical status, and normalization of biological 


liver tests. In particular, the patient with a 65-minute 
warm liver ischemia period had a quite smooth postopera- 
tive course. She is clinically well and shows no evidence of 
liver failure or recurrence of cancer one year after an 
extended right lobectomy for metastasis of a colonic 
adenocarcinoma. Centrohepatic temperature measured 
just before and after hepatic vascular exclusion sponta- 
neously decreased to about 31 °C at the end of long 
ischemia periods (Table 7). 


COMMENT 


Poor tolerance of the human liver to ischemia is general- 
ly accepted as dogma. This concept relies mainly on the 
extrapolation to man of experimental data obtained from 
dogs. However, two factors present in the dog and absent 
in man seem to account for the high mortality when acute 
portal vein occlusion is extended over 20 to 30 minutes in 
dogs: (1) poor tolerance to stasis in splanchnic veins, and (2) 
postischemic hepatic vein constriction (outflow block). 
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Recent studies in dogs have shown that warm liver ische- 
mia extended to one hour was compatible with normal liver 
regeneration, after a 70% hepatectomy provided that 
temporary splanchnic venous decompression was 
achieved.’ Tolerance to one hour of warm liver ischemia 
was also shown in pigs when the splanchnic veins were 
decompressed by an external splenojugular bypass.* 

The presence of natural collateral venous pathways 
enables man to tolerate better than these animals cross 
clamping of the portal vein and splanchnic venous conges- 
tion. In liver transplantation, Starzl’ showed that these 
collateral channels were usually so much increased in the 
presence of a large hepatic tumor in man that the diversion 
of splanchnic and caval blood during portal and caval 
occlusion, which was mandatory in dogs, was unnecessary 
in man. Thus, one can expect to observe a similar favorable 
tolerance to hepatic inflow occlusion in man without the 
use of splanchnic blood diversion. The postoperative biolog- 
ical changes observed are quite similar to those previously 
reported after extensive hepatic resection.**'^ They are 
not affected by the extension of liver ischemia for up to 65 
minutes. 

The faet that prolongation of hepatie inflow occlusion 
did not substantially increase the postoperative liver 
dysfunetion as evaluated by early clinical status and 
standard liver tests suggests good, although unexpected, 
tolerance to warm ischemia. Postoperative hyperbilirubi- 
nemia believed to result from the rapid increase of splanch- 
nie flow through the remnant liver" was not increased. 
Plasma levels of substances synthesized in the liver such as 
albumin or coagulation proteins did not show a more 
drastie or prolonged decrease when the effects of ischemia 
were added to those of reduction of functional hepatic 
mass. Increase in plasma transaminase levels (SGOT and 
SGPT) believed to be mainly due to operative trauma were 
also similar in the two series. 

One factor could partly explain why the longest periods 
of ischemia did not lead to more severe metabolic altera- 
tions. Patients in group 2 who required use of complete 
hepatie vaseular exclusion also had the largest tumors, 
resection of same extent thus resulting in a proportionally 
lesser sacrifice of normal parenchyma as compared with 
patients of group 1. This difference, however, is not 
believed to be of such importance to explain the similarity 
of the biological liver tests in the two groups. 

No procedure specifically aimed at liver refrigeration 
was used. Body temperature, however, drops spontaneous- 
ly throughout any major and long abdominal surgical 
procedure. In these cases, hepatic and central temperature 
monitoring showed a progressive and spontaneous 
decrease starting with anesthesia induction, progressing 
during preliminary dissections and reaching a median 
temperature of 32 °C to 34 °C during hepatic vascular 
exclusion. Continuous ECG monitoring did not show any 
cardiac arythmias. Patients, however, were warmed when 
the central temperature tended to drop below 31 °C. This 
spontaneous drop of temperature undoubtedly reduces 
hepatic metabolism during hepatic vascular exclusion. 
Therefore, the liver enjoys the protective effect of sponta- 
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neous moderate hypothermia. 

Deliberate use of chilled perfusion of the an: liver, 
as described by Fortner et al? seems unnecessary since one 
hour of simple warm vascular exclusion represents a 
sufficient period to perform any kind of difficult hepatic 
resection. 

This study may have some clinical relevance in liver 
surgery. The classical hazardous limit of 15 to 20 minutes of 
"normothermie" ischemia may be, if needed, safely 
extended. It reached 51, 55, and 65 minutes, respectively, in 
three patients without obvious detrimental effects. 


Marie Louise Delorme, PhD, performed the statistical analysis, and the 
physicians on the staff at Hospital St Antoine referred and took care of 
these patients. 
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Editorial Comment 


The experience reported here represents a signal surgical 
accomplishment as well as a contribution to the field of liver 
surgery. The authors performed 20 major hepatic resections 
without mortality or morbidity. Even if the concept of prolonged 


warm ischemia had not been described, this is a remarkable 


D 


achievement. 


This study successfully challenges a cherished principle of liver i 
surgery: the 15-minute time limit on hepatic inflow occlusion. The x 


demonstration that one may isolate the liver from its vascular - 


supply for as long as one hour with impunity will simplify the | 


complexities of major hepatic resection. Clearly, there is no need — 
for hypothermic liver perfusion with its associated paraphenalia. - 


Furthermore, neither inferior caval nor mesenteric decompression _ 
is necessary. It would seem that this information should be equally _ 
applicable to the surgical management of severe hepatic trau- 


ma. 


concern about their universal applicability. In six patients, the . 
kidney also tolerated prolonged warm ischemia without ill effect. - 


The hemodynamic changes associated with total vascular exclu- - E 


sion of the liver must be profound, yet no problems with anesthetie 
management are described. Caution dietates that the use of this 
technique should be carefully evaluated by others before it is 
widely accepted. However, if the results are confirmed, a new — 
principle in liver surgery has been shown. 
GARDNER W. SMITH, MD 
Baltimore 
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4 Congenital Hepatic Duct Obstruction 





E With Perforate Diaphragms 


Jegadees Devanesan, MD; Henry P. deBlasi, MD; Robert Sable, MD; Ricky Hoe, MD; Mahesh Kinkahabwala, MD 


* A patient had obstruction of the right and left hepatic ducts 


secondary to perforate diaphragms at the junction with the 


common hepatic duct. Transhepatic cholangiograms of both the 
right and left lobes were required to define the presence of 
diaphragms at the junctions of right, left, and common hepatic 
ducts. Excision of the diaphragms relieved the obstruction. A 
distinction should be made between congenital nonobstructive 
and congenital obstructive cystic dilation of intrahepatic biliary 


radicals. 


(Arch Surg 113:1452-1455, 1978) 


nets are a myriad of congenital anomalies of the 
biliary tract. It is therefore important that the 


Surgeon be aware of the type and exact nature of the 


anomaly before or during surgery to be able to reconstruct 
the biliary tree successfully.'- 

The purpose of this article is to describe a patient with 
the rare anomaly of bilateral occlusion of the hepatic ductal 
entry into the common hepatie duct due to the presence of 
perforate diaphragms. To our knowledge, this has not been 
described previously. 


REPORT OF A CASE 


A 42-year-old man came to the Metropolitan Hospital, New 
York, emergency room on Oct 20, 1976, with a history of moderate 
alcoholic intake, jaundice, and hypertension. The patient worked 
in a factory with spray paint removers. He denied having had 
previous transfusions and a history of drug abuse. He said he did 
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not eat raw seafood or travel outside of the United States. A 
diagnosis of alcoholic hepatitis was made, methyldopa (Aldomet) 
therapy was started, and he was sent to the Medical Clinic for 
follow-up. 

In January 1977 the patient returned, and on physical examina- 
tion he was found to be a well-developed, well-nourished man in no 
distress and without scleral icterus or pruritus. He had a regular 
pulse rate of 84 beats/min, a blood pressure of 170/130 mm Hg, 
and hepatomegaly of 4 cm. Laboratory studies disclosed the 
following values: bilirubin, 8.9 mg/dl; SGPT, 89 IU; SGOT, 208 IU; 
lactic dehydrogenase (LDH), 286 IU; serum alkaline phosphatase, 
greater than 350 IU; and serum cholesterol, greater than 500 
mg/dl. Results of coagulation profile were within normal limits. 


Fig 1.—Liver scan showing multifocal filling defects (arrows) in 
left lobe of liver. 
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Fig 2.—Endoscopic retrograde cholangiopancreatogram showing 
norma! extrahepatic biliary system, but right and left hepatic 
ducts and intrahepatic radicals are not visualized. GB indicates 
gall bladder; CD, common bile duct; PD, pancreatic duct. Arrows 
point to area of obstruction at common hepatic duct. 


Other values included BUN, 12 mg/dl; creatinine, 1 mg/dl; uric 
acid, 5.8 mg/dl; hemoglobin, 10.6 g/dl; hematocrit, 33.6%, and 
WBC, 5,900/cu mm. Urinalysis showed a specific gravity of 1.020, a 
pH of 6, a trace of albumin, large amounts of bilirubin, and no 
urobilinogen. Results of the VDAL (test for syphilis) and of 
hepatitis B surface antigen were negative. Findings from upper 
gastrointestinal series and barium enema examination were with- 
in normal limits. A liver biopsy was advised, but the patient left 
the hospital. 

On Jan 27, 1977, the patient was readmitted with icterus and 
pruritus. The physical examination was otherwise unchanged. 
Laboratory findings disclosed normal blood counts and a normal 
coagulation profile; total bilirubin level was 2.1 mg/dl, with a 
direct component of 2.0 mg/dl. 

A technetium Te 99m sulfur collo:d liver scan showed the patient 
had a liver span of 22 cm and multifocal filling defects in the left 
lobe of the liver (Fig 1). A percuzaneous liver biopsy specimen 
disclosed mild centrilobular congestion with no evidence of hepa- 
tocellular disease. Endoseopic retrograde cholangiopancreatogra- 
phy outlined a normal pancreatic duct and common bile duct. The 
intrahepatic radicals were not seen. An area of stenosis in the 
common bile duct was seen (Fig 2°. Ultrasonography of the liver 
showed a multilobulated sonolucent cystic structure measuring 7 
em in greatest diameter in the left lobe. A sodium pertechnetate 
Tc 99m flow scan of the liver showed areas in the left lobe of the 
liver with decreased vascularity. 

A celiac and superior mesenteric angiogram showed irregularity 
and displacement of the branches of the left hepatic artery and 
multiple avascular areas on the venous phase compatible with 
multiloculated cysts. 
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Fig 3.—Transhepatic cholangiogram on the right shows dilated 
biliary radicals, flow into common bile duct. Arrow points to area 
of narrowing of hepatic duct. Left-sided biliary radicals are not 
visualized. RHD indicates right hepatic duct, CD, common bile 
duct, and DU, duodenum. 


Fig 4.—Intraoperative T tube cholangiogram showing visualiza- 
tion of decompressed right-sided biliary radicals, common bile 
duct, and duodenum, with nonvisualization of the left-sided 
system. RHD indicates right hepatic duct; CD, common bile duct; 
TT, T tube, DU, duodenum. 
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Fig 5.—Intraoperative left transhepatic cholangiogram showing 
dilated left lobar radicals with lack of communication with right- 
Sided system. Left hepatic duct is represented by bulge close to 
upper limb of T tube (TT). LHD indicates left hepatic duct; RHD, 
right hepatic duct. Arrow points to area of obstruction at junction 
of left hepatic duct with common hepatic duct. 


Fig 6.—Postoperative T tube cholangiogram showing biliary 
ductal system with good outflow into duodenum and no obstruc- 
tion. There is scarcity of minor biliary radicals in left lobe with 
ductal system appearing rudimentary. L indicates left hepatic 
duct; R, right hepatic duct; TT, T tube: DU, duodenum. 
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Fig 7.—Diagram of anomaly. Arrows point to bilateral diaphragms 
with small holes. RHD indicates right hepatic duct; LHD, left 
hepatic duct; CHD, common hepatic duct. 


At this time, a transhepatic cholangiogram of the right lobe 
disclosed dilation of the intrahepatic biliary radicals, with flow 
beyond the site of obstruction into the common bile duct. The 
common hepatic duct was narrowed. There was no filling of left 
lobar ductal system. This was initially interpreted as distortion of 
the biliary radicals due to the presence of a cyst of the left lobe of 
the liver, or Caroli’s disease (Fig 3). 

On March 25, 1977, the patient had a laparotomy and was found 
to have hepatomegaly with scattered nodules of cholestatic ducts 
on the liver surface. The gallbladder was normal. The common bile 
duct measured 6 mm in diameter. The common hepatic duct was 
narrowed and terminated proximally in a bilobed ductal structure 
at the porta hepatis. This junction seemed narrowed and it felt 
fibrotic. 

A choledochotomy was done with an attempt to pass Bake’s 
dilators toward the liver. This met with resistance at an area of 
stricture. An incision was made in the common hepatic duct across 
the stricture into the dilated proximal duct, which resulted in a 
gush of bile. Exploration with Bake’s dilators now showed a 
transverse diaphragm across the junction of the common hepatic 
duct to the right hepatic duct. This diaphragm was excised. At this 
time it was believed that the biliary system on both sides was 
decompressed. A T tube was inserted and a cholangiogram was 
done. There was retrograde filling of only the right hepatic 
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! radicals as seen in the preoperative transhepatic cholangiogram 


(Fig 4). 

A left transhepatic cholangiogram was then made. This showed 
massive dilation of the left hepatic duct radicals with no commu- 
nication to the common hepatic duct (Fig 5). The end of the left 
hepatic duct was a bulge on the left side of the common hepatic 
duct. With further dissection, a globular distended left hepatic 
duct was found adjoining the common hepatic duct. On the wall of 
the common hepatic duct adjacent to the bulging left hepatic duct 
there was a diaphragm with a pinhole lumen. Dilation of this hole 
resulted in a massive outflow of bile. This diaphragm was excised, 
the T tube was inserted again, and another cholangiogram was 


made that showed bilateral filling (Fig 6). The patient recovered | 


from the operation and the bilirubin level is now in a normal 
range. 


COMMENT 


An understanding of bile duct anomalies requires knowl- 
edge of the embryological development of these struc- 
tures.^^* A hepatic rudiment originates from a thickening 
of endoderm in the vertical angle between the foregut and 
the yolk sac and divides into a large cranial and small 
eaudal precursor, the pars hepatica and pars cystica. The 
single hollow stalk of attachment of the pars hepatica and 
pars cystica to the duodenum elongates to form the bile 
duet. The solid stalks that join the right and left masses of 
the hepatie trabeculae to the common hepatic duct become 
canalized to form the right and left hepatic ducts. The 
malformation in this patient occurred at the junction of the 
left and right hepatic duets to the common hepatic duct. 
Arrest or partial canalization during this stage of develop- 
ment could account for this anomaly; it is distinct from 
biliary atresia of the newborn, which may be initiated by 
neonatal hepatitis and cholangitis.’ This patient survived 
42 years without jaundice because his hepatic ducts were 
decompressed by the small perforations or holes in the 
diaphragms. 

The sudden development of obstructive jaundice later in 
life in this patient with this congenital anomaly is difficult 
to understand. Gradual distention of the hepatic ducts 
could have caused distortion of the diaphragms leading to 
obstruction or inspissation of bile in the obstructed hepatic 
ducts or could have caused plugging of the perforations in 
the diaphragm. Compression of the right hepatic duct by 
the obstructed bulging left hepatic duct was found at 
operation (Fig 5). 

Both endoscopic retrograde cholangiopancreatography* 
and percutaneous transhepatic cholangiography (with the 
use of the Chiba needle in the latter technique)” have 
been advocated for the preoperative diagnosis of jaundice; 
they have been shown to outline both dilated and nondi- 
lated biliary trees.'''* There has been discussion as to 
which of these techniques is the procedure of choice in the 
patient with jaundice.'*'* The ease of performance, cost, 
complications, and success rate are factors, and presum- 
ably once the biliary tree is visualized by either technique, 
the other is not necessary. Endoscopic retrograde cholan- 
giopanereatography may not delineate the intrahepatic 
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biliary tree. As pointed out by Elias et al'* and Conn et al," 
both procedures may be necessary. 

In this ease, endoscopic retrograde cholangiopancreatog- 
raphy did not show the anomaly. The percutaneous trans- 
hepatic cholangiogram suggested the anomaly and showed 
a lack of filling of the left hepatic radicals. This led to the 
belief that there was a cystic lesion in the left lobe 
(confirmed by ultrasound). During operation this was 
found to be a dilated left hepatic duct and its radicals. The 
proximity of the dilated left hepatic duct to the T tube led 
to careful examination of the left interior wall of the 
common hepatic duct and identification of the diaphragm 
with its pinhole opening. A bilobar transcutaneous cholan- 
giogram was necessary to delineate this lesion (Fig 7). 
Evidence must be obtained that all main ducts are patent 
and drained. Development of the minor intrahepatic divi- 
sions of the hepatic trabeculae eventually producing bile 
capillaries also occurs by a process of canalization.* Hence, 
this patient might still have minor bilobular bile duet 
obstruction, suggested by the absence of filling of minor 


biliary radicals in the left lobe (Fig 6). This entity should be 
' considered when one is dealing with other congenital cystic — | 


dilations of the intrahepatic biliary radicals without 
obstruction. 


Nonproprietary Name and Trademark of Drug 


Methyldopa—Aldomet. 
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Abdominal Aortic Aneurysm 


and Retroperitoneal Fibrosis 


| Ultrasonographic Diagnosis and Treatment 


Lyle G. Henry, MD; Bruce Doust, MD; Michael E. Korns, MD; Victor M. Bernhard, MD 


* Until changes of ureteric or vascular compromise are noted, 
retroperitoneal fibrosis usually goes unnoticed. When sympto- 
matic retroperitoneal fibrosis has been associated with abdomi- 
nal aortic aneurysm, ureteral involvement has uniformly been 
present. Three cases demonstrate a new ultrasonographic 
picture that can aid in early identification of retroperitoneal 
fibrosis before complications are manifest. In patients with 
abdominal aortic aneurysms, routine sonography may identity 
unsuspected retroperitoneal fibrosis, a factor that may be impor- 
tant in preoperative planning for safe surgical intervention. 

(Arch Surg 113:1456-1460, 1978) 


er tone fibrosis is rarely discovered until it 
produces secondary changes, most frequently ureter- 
al or vascular obstruction. When this process has been 
associated with abdominal aortic aneurysm, ureteral 
complications have always been present.? The more liberal 
use of ultrasonography in three recent cases has shown a 
new ultrasonographic picture of retroperitoneal fibrosis 
associated with abdominal aortic aneurysm. This finding 
permitted aneurysmorrhaphy in two patients with retro- 
peritoneal fibrosis before ureteral compromise had devel- 
oped, which to our knowledge has not been previously 
reported. 


REPORT OF CASES 


Case 1.—A 64-year-old bus driver was admitted to another 
hospital with an eight-month history of back pain that increased in 


— 
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severity.* Complete evaluation showed only left ureteral obstruc- 
tion confirmed by intravenous (IV) and retrograde pyelography. 
Exploration was done through a left flank incision. The ureter was 
described to be encased in a large vascular mass, which made 
ureterolysis impossible. The wound was closed and the patient was 
transferred to Milwaukee County Medical Complex on Feb 2, 1977, 
for further treatment. He had no history of fever, chills, or 
bacteriuria; his renal function was normal. 

On physical examination, the distal aorta was slightly enlarged 
and distal pulses were present. The abdomen was otherwise 
unremarkable. Repeated IV and retrograde pyelograms confirmed 
the left ureteral obstruction. Abdominal ultrasonography showed 
a small abdominal aortic aneurysm surrounded by a band of 
sonographic lucency (Fig 1). Aortography disclosed a 4.5-em 
dilation of the abdominal aorta. The preoperative diagnosis was 
abdominal aortic aneurysm with associated retroperitoneal fibro- 
sis producing ureteral obstruction. 

At exploration, the aortie wall was white, thickened, and 
surrounded with dense fibrous tissue. There was no evidence of 
previous hemorrhage. The periaortic desmoplastic response was 
limited to the aorta below the renal arteries and extended to the 
common iliae vessels, terminating proximal to the takeoff of the 
hypogastric arteries. The left ureter was encased in the fibrous 
mass surrounding the left common iliac artery. After careful and 
complete ureterolysis, the aneurysm was resected by the endoan- 
eurysmorrhaphy technique and replaced by a Dacron bifurcation 
prosthesis. An omental flap was fashioned and used to separate 
the Dacron limb as well as the surrounding fibrous tissue from the 
freed ureter. Pyelograms performed two weeks postoperatively 
showed nearly complete return of ureteral caliber to normal. 

Histologically, the resected portion of the aneurysm wall showed 
major compression of the aortic wall with atherosclerotic changes 
in the compressed aortic intima, and the media was attenuated. A 
mass of mature dense fibrous tissue with numerous aggregates of 
mature lymphocytes and capillary channels surrounded the aorta. 
There were no hemosiderin-ladened macrophages to suggest 
previous rupture; no microorganisms were seen (Fig 2). 
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Fig 1.—Case 1. Transverse gray scale echogram of aorta. Lumen 
of aneurysm (A) is separated from band of fibrous tissue (f, 
outlined by arrows) by strongly echoing aortic wall. Dot markers 
are 1 cm apart. 





Fig 3.—Case 3. Longitudinal section through aortic aneurysm 
(gray scale ultrasound). There is a small aneurysm (A). Anterior to 
and in contact with aneurysm (A) there is a well-defined, nearly 
echo-free band (f indicates fibrous tissue, outlined by arrows). 
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Fig 2.—Case 1. Movat stain of aneurysm showing compressed 
aortic wall surrounded by dense fibrous tissue (original magnifi- 
cation x 150). 


Fig 4.—Case 2. Transverse gray scale ultrasound. Weakly echo- 
ing band of fibrous tissue (f) is located anterior to aneurysm 
(A). Arrows outline fibrous tissue. 
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a . Fig 5.—Case 2. Biopsy specimen of aortic aneurysm, 
| showing atherosclerotic changes. Surrounding fibrous 
tissue appeared histologically identical to Fig 2 (hematox- 





S = ylin-eosin, original magnification x 150). 
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Fig 6.—Case 3. Transverse (top) and longitudinal (bottom) aortic 
te echogram. Echo-free areas (f) anterior and lateral to aneurysm 
T: lumen (A). Arrows outline fibrous tissue. 

* Fig 7.—Case 3. Section of retroperitoneal mass showing 

K fibrous and subacute inflammation (hematoxylin-eosin, 
original magnification x 150). 
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Case 2.—A 58-year-old man was referred to Milwaukee County 


Medical Complex in April 1977 with a complaint of central back 
pain of one month's duration. Five weeks before admission he 


underwent left inguinal herniorrhaphy under general anesthesia. . 


His postoperative course was uneventful except for complaints of 
persistent lower-middle back pain. Repeated physical examination 
showed a prominent abdominal aortic pulsation; the patient was 
referred because of possible early aortic dissection. 

He had a seven-year history of hypertension, controlled by 
methyldopa (Aldomet) and triamteron (Dyazide). In 1974, bilateral 
femoral popliteal bypasses were performed for claudication. The 
bypass on the left failed within one week; the right side remained 
patent. 

On physical examination, the patient was normotensive. In the 
midabdomen there was a nontender, diffuse aortic pulsation that 
spanned 5 to 6 cm. There was no flank tenderness or discoloration. 
The patient was not anemic. Femoral pulses were present bilater- 
ally, pedal pulses were present on the right, and no distal pulses 
were palpable on the left. 

Abdominal ultrasonography showed an aortic aneurysm and a 
well-defined echo-free band about 0.5-em thick that was anterior 
and lateral to the aortic lumen (Fig 3, 4). Aortography also showed 
the aneurysm with no evidence of disruption. 

As the aortic aneurysm was associated with central back pain, 
urgent but elective exploration was performed. The aorta was 
eneased in dense white fibrous tissue. The duodenum was 
reflected laterally with great difficulty through a plane developed 
within the fibrous mass. Proximally, the mass extended to the 
level of the left renal vein and distally to the common iliac vessels. 
The remaining retroperitoneal structures, including the ureters 
and the iliocaval venous trunks, were uninvolved. Aneurysmor- 
rhaphy was performed. Superiorly the: aorta was sutured end to 
end to a knitted bifurcation graft; the common iliac arteries were 
anastomosed in a similar fashion at the level of the iliac bifurca- 
tion. Although the ureters were uninvolved with the fibrotic mass, 
a large omental flap was secured over the graft to separate the 
retroperitoneal mass from the ureters. 

The postoperative course was uneventful although the patient 
continues to complain of persisting central backache. Complete 
neurological evaluation, including myelography, has been incon- 
clusive. A repeated echogram two weeks after aortic resection 
showed a persistent echo-free band surrounding the aorta. Fur- 
ther follow-up has not been available to date. 

Histologically, the aorta showed intact intima and conspicuous 
changes of atherosclerosis. The fibrous mass surrounding the 
aneurysm was composed of relatively hypocellular fibrous tissue 
and clusters of lymphocytes. There was no evidence of prior 
rupture or infection (Fig 5). 

Case 3.—A 60-year-old man was seen in consultation at Colum- 
bia Hospital, Milwaukee, in October 1977 because of a complaint of 
left flank pain that was constant in nature for at least one month’s 
duration. In addition, he complained of postprandial pain that 
occurred two hours after eating and seemed to be more severe 
with larger meals. During the last three months, he lost approxi- 
mately 13.5 kg (30 Ib); however, he nad no change in bowel habit. 
On physical examination, the only substantial physical finding 
was a pulsatile mass at the level of the umbilicus that measured 
approximately 5 to 6 em. The mass was minimally tender. Femoral 
and pedal pulses were present. 

Results of a complete gastrointestinal (GI) and urologic evalua- 
tion were normal. Ultrasonography showed an abdominal aortic 
aneurysm measuring approximately 5 cm in diameter. In addition, 
there was an echo-free band anterior and lateral to the aortic 
lumen (Fig 6,7). Because of the patient’s history of weight loss, a 
galliunr scan was done to rule out occult malignant neoplasm. In 


Arch Surg—Vol 113, Dec 1978 






T 
4 * 
s NM 


the early and late scans, uptake was noted in the area correspond- 


ing to the pulsatile abdominal mass. 

Although the possibility of retroperitoneal fibrosis was consid- 
ered preoperatively, because of the abnormal gallium scan, the 
working diagnosis was probable retroperitoneal lymphoma. He 
underwent exploration through a midline incision, and a large 
fibrous mass was encountered overlying the aorta and extending 
from the iliac vessels proximally to above the left renal vein. The 


‘mass was adherent to the duodenum, which was reflected laterally 


by developing a plane within the mass itself. The mass and aorta 
were densely adherent, but freely movable over the spine. Multiple 
biopsy specimens of the mass were taken and the diagnosis based 
on frozen section examination was fibrous reaction, but no 
malignancy was noted. Since the clinical appearance of this was 
identical to the previous two cases, the diagnosis of retroperitoneal 
fibrosis was made. As the mass was dissected superiorly, it was 
apparent that the left renal vein was entrapped within it. The vein 
could not be freed and was divided. The fibrous reaction ended just 
above the renal vein and at this point the aorta was relatively 
normal. Proximal and distal control of the aorta was obtained, the 


mass and aorta were opened, and a large section of the mass was — 


submitted for pathologic examination. An aneurysmorrhaphy was 
performed using a knitted-velour graft for the aortobilateral iliac 
bypass. The ureters were identified and were free from the mass. 
Once the grafting was performed, the mass was closed over the 


graft and a large tongue of omentum was fashioned and placed _ 


over the mass and both ureters. 


The patient's postoperative course was characterized by | 
prolonged upper GI ileus that resolved with nasogastric suction. 


At this report, the patient had a regular diet and no further 
complaints of either his postprandial or flank pain. 

Histologically, the thickened aortic wall showed dense fibrous 
inflammatory connective tissue containing numerous vascular 
channels and nerves entrapped in the fibrous response. There was 
substantial subacute inflammatory cell response associated with 
the fibrosis. There was no evidence of malignant neoplasia 
(Fig 7). 


COMMENT 


Retroperitoneal fibrosis accompanied by backache, ure- 
teric obstruction, and anemia secondary to renal failure 
was first described in the English literature by Ormond.’ 
There is even earlier reference to this phenomenon in the 
French literature.’ Koep and Zuidema’ reviewed all of the 
reported eases of retroperitoneal fibrosis in 1977. They 
recommend excretory urography or retrograde pyelogra- 
phy as the definitive approach to diagnosis because these 
studies showed normal results in only 2.5% of the 481 cases 
they reviewed. 

In most cases, no cause for the fibrosis can be found. A 
minority are a result of methysergide and even fewer are 
associated with retroperitoneal malignant neoplasms.’ 
Fibrosis sometimes develops in response to retroperitoneal 
infection or trauma.’ 

There are only 17 cases of retroperitoneal fibrosis asso- 
ciated with aortic aneurysm and all have had ureteric 
involvement in the fibrotic process.* Unfortunately, when 
ureteral involvement causes severe hydronephrosis and 
subsequent loss of renal function, aneurysm resection 
becomes hazardous and must not be done until ureterolysis 
or nephrostomy allow return of renal function. 

Abbott et al? have argued that the periaortic fibrotic 
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response may protect the aneurysm from rupture. Howev- 
er, Cerny and Scott,’ and Russo and Esterly," have reported 
cases of retroperitoneal fibrosis associated with leaking 
abdominal aortic aneurysms. Fibrosis in these cases may 
have been a secondary response to a rapidly expanding 
retroperitoneal mass. Nevertheless, the fibrotic reaction 
was not sufficient to contain the aortic rupture. Whether 


the risk of abdominal aortic aneurysm rupture is greater or. 


less when associated with retroperitoneal fibrosis is 
unknown; nevertheless, the risk is real. 

The three cases reported here show an unusual ultra- 
sonographic picture (Fig 1, 3, 4, 6). The fibrous tissue lies 
anterior and anterolateral to the aorta. It is almost echo 
free, and unlike other echo-free retroperitoneal structures 
such as lymph nodes involved with lymphoma, it does not 
obliterate the aortic wall. In fact, the aneurysm wall is seen 
with great clarity. Also there is no displacement of the 
aorta forward from the vertebral column, a finding some- 
times seen in retroperitoneal fibrosis alone. 

The uptake of gallium in the third case by retroperitone- 
al fibrosis associated with abdominal aortic aneurysm 


poses other interesting considerations. The inflammation 


seen in retroperitoneal fibrosis appears to be a continuum 
from active and acute, to subacute, to chronic inflamma- 
tion with its attentive fibrosis and scarring. Although the 
natural history of this disease has never been well docu- 
mented, the third case seems to illustrate that at some time 
in the course of this retroperitoneal fibrosis, relatively 
intense acute and subacute inflammation is present. It is 
this inflammation that is responsible for the uptake of 
gallium. Once the inflammatory response has subsided, it 
may leave only the fibrotic mass to contract and trap 
compressible structures, veins, and ureters. Although our 
follow-up is too short to be certain, it may be that 
aneurysmorrhaphy will interrupt the process of retroperi- 
toneal fibrosis when associated with the aortic aneurysm, 
thus preventing it from entering into its chronic phase. It 
is certainly possible that the retroperitoneal fibrosis may 
be only a secondary response to a rapidly expanding 
aneurysm, and once this inciting factor is removed, the 
progressive fibrosis will be halted. 

This new finding, coupled with a patient's history of 
abdominal aortic aneurysm and central or low back pain, 
will alert the vascular surgeon to the possibility of asso- 
ciated retroperitoneal fibrosis. Further evaluation by IV 
pyelography, gallium scan, aortography, and venography 
should follow to determine the extent of ureteric and 
possible venous involvement. Earlier diagnosis may show a 
spectrum of retroperitoneal fibrosis from early cases with- 
out ureteral or vascular compromise to more advanced 
changes. | 

Surgical intervention in cases of abdominal aortic aneu- 
rysm with retroperitoneal fibrosis is indicated to relieve 
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ureteric or vascular compression, as well as to resect the 
aneurysm. The ureters, whether uninvolved or after urete- 
rolysis, should be protected from further retroperitoneal 
fibrosis by displacement into the peritoneal cavity or by 
interposition of a tongue of greater omentum. This tech- 
nique of interposition may not change the course of 
fibrosis but may keep the ureters free or at least make 
subsequent ureterolysis easier. 

These three cases show that retroperitoneal fibrosis can 
be diagnosed by ultrasonography before ureteral or vascu- 
lar compression has occurred. Furthermore, in a patient 
with an abdominal aortic aneurysm, ultrasound may iden- 
tify associated but unsuspected retroperitoneal fibrosis, 
which may be important in the preoperative planning for 
safe surgical intervention. 


Nonproprietary Name and Trademark of Drug 


Methyldopa—Aldomet. 
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Editorial Comment 


Comprehensive studies of the mystifying entity known as 
retroperitoneal fibrosis have shown the presence of abdominal 
aortic aneurysm and the absence of ureteral compression or 
displacement to be rare. The three cases described in this article 
are therefore of interest. The observation that the tissue is 
echo-free on ultrasonography is a contribution that brings into 
new focus the use of this diagnostic procedure. If the findings of 
the authors are corroborated, the technique will be indicated not 
only for patients with aneurysms (a matter already established), 
and for those with unexplained ureteral distortion as detected by 
urography, but also for patients with undiagnosed chronic lumbar 
back pain. 

RICHARD WARREN, MD 
Boston 


Aortic Aneurysm—Henry et al 


r TAFFY > 
>T? ~A ang 
T 


Acute Acalculous Cholecystitis 


Ultrasonic Appearance 


Peter S. Chen, MD, Menelaos A. Aliapoulios, MD 


e Acute acalculous cholecystitis can be associated with 
severe electrical burns. Ultrasound can have a role in the 
evaluation of this problem. 

(Arch Surg 113:1461-1462, 1978) 


Ate acalculous cholecystitis is an uncommon condition 
and has been reported in 2% to 10% of cholecystec- 
tomies. It may occur with er without associated diseases 
but has been seen with increasing frequency in posttrau- 
matic-and postoperative states. ^ We would like to report à 
case occurring in a patient with severe electrical burns and 
describe the ultrasonic appearance of the gallbladder and 
the petential use of ultraseund in the diagnosis of this 
condition. 


REPORT OF A CASE 


A 55-year-old electrical worker was admitted to St Vincent 
Hospital, Worcester, Mass, after being injured while working with 
an electrical switch carrying 13,000 V. He sustained electrical 
burns along with flash and flame burns that ignited his clothing. 
On examination, the patient had over 50% burns involving 
primarily his face, torso, hands, and right extremities. The 
entrance sites of the electrical burns were his hands and there 
were multiple exit points, over the midback, the right leg, and the 
right ankle. There was also a kissing burn on the inner thigh of 
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Fig 1.—Longitudinal gray scale ultrasound section. This 13-cm 
long gallbladder has echogenic debris at dependent fundus. U 
indicates umbilicus; left hatch mark, 15 cm cephalad. 
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both legs. On subsequent evaluation, third-degree burns were 
present over the hand and midback patches, and most of the others 
were deep or superficial second-degree burns. The patient's medi- 
cal history was unremarkable. 

Early during the course of hospitalization, the patient had no 
evidence of neurological, pulmonary, or renal involvement. He 
responded well to conventional treatment to his burn wounds, 
which included surgical debridement, the use of a Hubbard tank, 
and sulfadiazene silver (Silvadene) applications. Staphylococcus 
aureus superficial infections with sepsis developed, which were 
controlled with appropriate antibiotics. 

On the sixth hospital day, the patient experienced nausea, 
vomiting, and abdominal distension. He then had intermittent 
bouts of varying ileus when, on the 25th hospital day, he 
complained of right upper quadrant pain and tenderness. An 
ultrasound of the gallbladder obtained at this time (Fig 1 and 2) 
revealed "an enlarged gallbladder measuring 13 em long and 7 cm 
in diameter with increased echoes layering in the dependent 
portion of the gallbladder, which could be due to sludge or 
gallstones.” The patient then underwent a cholecystectomy, at 
which time an enlarged, dark, gangrenous gallbladder with thick 
bile was removed. No stones were present in the gallbladder nor 
palpated in the common duct. A liver biopsy was performed. 
Exploration of the general peritoneal cavity showed no other 
abnormality aside from the area of the gallbladder where the colon 
was adherent, and there was much edema and inflammation 
around the gallbladder and common duct. The pathology report 
was “acute hemorrhagic cholecystitis with extensive organizing 
granulation tissue, replacing fat and associated with severe fat 
necrosis, consistent with gangrene of the gallbladder.” Liver 
biopsy specimen revealed “moderate pericentral bile stasis with 
acute portal triaditis with focal necrosis and acute focal cholangi- 
tis. In addition, there is necrosis of hepatocytes, both in areas of 
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Fig 2.—Transverse section. Dilated 7-cm diameter gallbladder has 


echogenic debris at dependent portion. RT indicates right side of 
patient; hatch mark, midline. 
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bile stasis, as well as peripheral to and away from the portal tracts. 
Fibrosis is not a prominent feature of this process and fatty 
change is not evident. Liver cell regeneration is ongoing." Ente- 
rostreptococci bacteria grew from aerobic cultures of gallbladder 
fluid. 

Postoperatively, the patient had continuing sepsis from multiple 
sources and renal failure developed, probably secondary to 
gentamicin sulfate therapy, cardiac decompensation, and multi- 
factorial encephalopathy. He was successfully treated for these 
complications as well as his primary burn problem and was 
discharged on the 84th hospital day in good condition and has been 
doing well, having returned to work. 


COMMENT 


There appear to be two major clinical groupings involved 
in acute acalculous cholecystitis. 

The first is where gallbladder symptoms of varying 
degree, as seen with the more frequent calculous cholecys- 
titis, are obvious and the major focus of interest is the 
gallbladder. There is no associated disease or the relation 
to the associated disease is uncertain. The same factors 
that are operational in the production of lithogenie bile in 
calculous cholecystitis are present; however, there is spon- 
taneous passage of the stones into the intestines.'-^^ Some, 
though, question the role of stones in the production of 
symptoms and think that the acalculous gallbladder may be 


diseased per se; In the pediatric age group, congenital 


anomalies of the cystic and common ducts also play a role.’ 
In contrast to calculous cholecystitis, when there is a 
female sex preponderance, there is a near equal male- 
female incidence. The results of surgical removal of the 
acalculous gallbladder are not as often satisfactory in 
symptom relief as with removal of the stone-filled gallblad- 
der.' 

The second major clinical grouping is where gallbladder 
disease is superimposed on a major illness or posttraumatic 
state, including surgery, major trauma, or burns.** Multi- 
ple factors involved include dehydration, sepsis, gastroin- 
testinal (GI) ileus, inflammatory disease adjacent to the 
gallbladder and the cystic duct, and blood transfusions. The 
final common pathway is biliary stasis and superimposed 
infection resulting in gangrenous cholecystitis. It is in this 
second clinical grouping that we are concerned, where 
diagnosis of gallbladder disease in these patients may be 
difficult and delayed because of the severe associated 
problems. 

In electrical burn patients, injury is primarily to the 
skin, muscle, and neurovascular bundle involved in the 
electrical pathway, where the injury is much deeper and 
more extensive than is initially apparent. The viscera are 
rarely directly involved, but there have been isolated 
reported cases. Gallbladder involvement in electrical 
burn patients has been reported in two cases.™?? In our 
patient, it is probable that the gangrenous acalculous 
cholecystitis was the result of sepsis, GI ileus, and biliary 
stasis. 

The role of ultrasound in the diagnosis of calculous 
gallbladder disease has been recently established, and its 
reliability in the detection of stones has been reported to be 
9376.5 In addition, there is no delay involved in the 
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administration of oral or intravenous contrast material, 
and ultrasound may be easily performed on severely ill 
patients with no morbidity. Its role in the diagnosis of 
acalculous cholecystitis has rarely been described. A 
distended gallbladder is often present with acalculous 
cholecystitis, and ultrasound is extremely accurate in 
evaluating gallbladder size. There is quite a variation in 
the size in the normal fasting gallbladder; however, any 
gallbladder with a transverse diameter of more than 5 em 
can usually be considered enlarged." The presence of 
gallbladder sludge results in increased echo formation in 
the dependent portions of the gallbladder, and sometimes 
it may be difficult to differentiate between sludge and 
small stones. In the ultrasonic differential diagnosis of an 
oval, fluid-filled, space-occupying lesion, in the right upper 
quadrant, a pancreatic pseudocyst or subhepatic abscess 
may be considered; however, the location and shape of the 
fluid-filled gallbladder should not really present any prob- 
lems in identification. 

We would suggest that in the appropriate clinical setting 
for biliary stasis and with symptoms suggesting gallblad- 
der involvement, such as right upper quadrant pain, 
nausea, vomiting, and hyperbilirubinemia, ultrasound 
should be helpful in the diagnosis of acalculous cholecysti- 
tis. 


Nonproprietary Names and Trademarks of Drugs 


Gentamicin sulfate—Garamycin. 
Sulfadiazene silver—CF-100, Silvadene. 
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A Rare Cause of Upper Gastrointestinal Bleeding 
L. Stephen Johnson, MD; Douglas G. Kinnear, MD; Rea A. Brown, MD; David S. Mulder, MD 


è The submucosal venous network of the esophagus is part of 
the collateral system that develops following superior vena caval 
obstruction from any cause. The direction of flow in these 
thin-walled, valveless veins is “downhill,” towards the azygous 
vein or to the inferior vena cava. Bleeding from upper esophageal 
varices is extremely rare. This case report describes a patient 
with massive bleeding from upper esophageal varices secondary 
to superior vena caval obstruction by a malignant thyroid tumor. 
Total thyroidectomy relieved the obstruction, with cessation of 
hemorrhage and subsequent disappearance of the varices. 

(Arch Surg 113:1463-1464, 1978) 


D 1964, Felson and Lessure' described 30 patients with 
varices of the upper esophagus. The normal venous 
drainage of the cervical and most of the thoracic portions 
of the esophagus is to the superior vena cava. Several 
reports^' have demonstrated that the submucosal venous 
plexus of the esophagus becomes an important collateral 
pathway for the venous return from the head, neck, and 
upper extremities following superior vena caval obstruc- 
tion. The normal direetion of blood flow in the upper 
esophageal plexus is reversed and greatly augmented, 
resulting in what Felson and Lessure have descriptively 
termed "downhill esophageal varices." These are often 
overlooked in patients with superior vena caval obstruction 
because the underlying disease dominates the clinical 
picture and bleeding is rare. This contrasts to familiar 
"uphill" varices that develop with portal hypertension. 

The following case report describes a patient who bled 
massively from upper esophageal varices that developed 
following superior vena caval obstruction due to a malig- 
nant substernal goiter. 


REPORT OF A CASE 


An 85-year-old woman was admitted to the hospital following an 
episode of hematemesis. A large left-sided neck mass had devel- 
oped over the preceding five years, along with dysphagia and a 
9-kg weight loss. Physical examination revealed an alert, pale, 
elderly woman with a husky voice and normal vital signs. She was 
edentulous. There was a large, firm, nodular, and pulsatile mass on 
the left side of the neck. Dilated and tortuous veins extended 
bilaterally from the angle of the jaw, over the mass on to the 
anterior portion of the chest wall (Fig 1). There was a bruit audible 
over the mass. The trachea was markedly deviated to the right and 
no stridor was noted. 

Chest roentgenogram demonstrated the mass to extend retro- 
sternally and contain calcifications (Fig 2). The trachea was 
compressed and deviated to the right. Barium swallow revealed 
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smooth filling defects characteristic of esophageal varices (Fig 3). 
Endoscopy showed the bleeding site to be above the level of the 
esophagogastric junction. 

Initial treatment was conservative. The patient underwent 
transfusion with two units of whole blood. On the third day of 
hospitalization, she vomited 300 ml of blood and passed several 
melena stools. An additional transfusion of four units of whole 
blood was required to raise her hematocrit level to 31% prior to 
surgical exploration on her fifth hospital day. A T-shaped collar 
incision was used and revealed dilated and tortuous jugular veins 
coursing over the mass. The tumor involved the left recurrent 
laryngeal nerve, but was easily delivered from the mediastinum 
without splitting the sternum. 

A classical total thyroidectomy sparing the right recurrent 
laryngeal nerve and parathyroid glands was carried out. The mass 
displaced the esophagus and mediastinal trachea to the right and 
compressed the innominate vein and the superior vena cava. 
Through a thinned region of the esophagus, large submucosal 
varicosities were seen. The specimen weighed 270 g and was 
histopathologically diagnosed as papillary adenocarcinoma of the 
thyroid. 

The patient made a satisfactory recovery. Two months postoper- 
atively, the barium swallow was repeated and no upper esophageal 
varices were demonstrated. The patient is now 24 months postop- 
erative and is asymptomatic on a regimen of 0.2 mg of levothyrox- 
ine sodium daily. 


COMMENT 


The esophageal venous plexus is made up of a submuco- 
sal plexus and a periesophageal network that extends 
along the entire length of the esophagus. The venous 
drainage of the cervical and superior mediastinal segments 
of the esophagus is to the superior vena cava via the 
inferior thyroid, supreme intercostal, and bronchial veins. 
The midthoracic region is drained by the azygous and 
hemiazygous systems. The distal esophagus communicates 
with the portal system, with resultant lower esophageal 
varices associated with portal hypertension. 

Superior vena caval obstruction results in the develop- 
ment of collateral veins. The four major collateral routes 
are the internal mammary, lateral thoracic, vertebral, and 
esophageal veins, which potentially communicate with the 
azygous vein or the inferior vena cava and thereby circum- 
vent the obstructed superior vena cava. The development 
of these collaterals is favored by a more gradual compres- 
sion of the superior vena cava, seen with a mediastinal 
goiter or with sclerosing mediastinitis. The most frequent 
cause of superior vena caval obstruction is malignant 
disease, usually bronchogenic carcinoma. 

The fulminant course of the primary neoplastic disease 
makes the development of these collaterals less likely. The 
duration of the obstruction and involvement of the junc- 
tion of the azygous vein with the superior vena cava appear 
to be important factors in the localization and extent of the 
upper esophageal varices. The direction of blood flow in 


‘Downhill’ Varices—Johnson etal 1463 














" —— - 
ET. C OX baie agd Te Tv ee ae aero eee KTF ac 
WS Pa Sse * 1 e" Sis ra , ok - = eS ^4 — a b. es ae A d 5 T 
` « faa" a 3 A , - as X - 
. rw . 





Fig 1.—Large thyroid mass and dilated 
tortuous veins in neck and extending to 
anterior chest wall. 


right. 


these varices is towards the inferior vena cava, and hence 
Felson and Lessure's term downhill esophageal varices. 

The incidence of upper esophageal varices associated 
with superior vena caval obstruction is difficult to estab- 
lish. The literature documents at least 35 patients in whom 
this type of varice was demonstrated by barium swallow, 
venography, or at autopsy. There are eight reported 
instances of bleeding from upper esophageal varices.^'^ 

The development of upper esophageal varices in our 
patient was undoubtedly related to the slow enlargement 
of a substernal goiter. The vascularity associated with the 
neoplastic degeneration in the goiter would result in an 
increased venous flow compounding the mechanical 
obstruction of the superior vena cava. 

Several features of clinical importance emerge from a 
review of this rare problem. Bleeding from downhill vari- 
ces should be considered in any patient with upper 
gastrointestinal hemorrhage and having evidence of 
superior vena caval obstruction'?* or thyroid enlarge- 
ment.’ Barium swallow appears to be the best method for 
demonstrating upper esophageal varices and the varices 
are best visualized by conducting the examination in the 
prone position. Venography of the superior vena cava is 
helpful in determining the precise level of obstruction and 
the extent of collateral cireulation, particularly if a venous 
shunting procedure is contemplated. Endoscopy should be 
utilized to rule out the more common sources for upper 
gastrointestinal bleeding. 

Treatment varies with the underlying disease and must 
be directed at decompression of the upper venous compart- 
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Fig 2.—Chest roentgenogram shows large 
cervical mass containing calcifications 
and extending retrosternally. Nasogastric 
tube is superimposed on tracheal image, 
which is compressed and deviated to 
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Fig 3.—Downhill varices are seen as 
smooth, parallel filling defects in upper 
esophagus. 


ment. Radiotherapy or chemotherapy may play a role in 
relieving superior vena caval obstruction associated with 
malignant disease. Thyroidectomy provided simple relief 
of superior vena caval obstruction in our patient. Decom- 
pression of superior vena caval obstruction seen with 
benign idiopathic sclerosing mediastinitis could be accom- 
plished by a venous bypass procedure, as suggested by Chiu 
et al" and Doty and Baker.” 
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Experimental Surgery 


Nitroprusside Prevents Adverse 


Hemodynamic Effects of Vasopressin 


Simon Gelman, MD, Edward A. Ernst, MD 


e The influence of vasopressim and sodium nitroprusside on 
liver circulation was investigated in 18 dogs. Cardiac output was 
determined by the thermal dilution technique using a Swan-Ganz 
catheter. Hepatic artery and portal vein flows were measured 
with electromagnetic flowmeters. The infusion of vasopressin 
(0.01 unit/kg/min) caused a 13% increase in mean arterial 
pressure, a 38% decrease in cardiac output, a 57% decrease in 
portal blood flow, and a 35% decrease in portal pressure. Hepatic 
artery blood flow initially decreased, then increased, and even- 
tually exceeded the baseline velue by 25%. The addition of 
sodium nitroprusside infusion (10 yg/kg/min) returned the 
mean arteria! pressure to baseline value and increased cardiac 
output to 8396 of baseline value. Portal blood flow remained 
unchanged, even though an additional decrease in portal pres- 
sure of 1196 and a further increase in hepatic artery blood flow of 
45% were observed. 

Nitroprusside minimizes the undesirable effects of vasopres- 
sin and augments the desirable ones in normal dogs. The 
combination of these drugs may 5e more beneficial to patients 
with esophageal and gastrointestinal bleeding than vasopressin 
alone. 

(Arch Surg 113:1465-1471, 1978) 


asopressin is considered to be an effective agent for 
the control of hemorrhage from the esophageal vari- 
ces. The desired effect of vasopressin is splanchnic 
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vasoconstriction with an accompanying decrease in portal 
blood flow and portal pressure.’ A concomitant arterial 
hypertension, decreased cardiac output," and decreased 
coronary blood flow’ are the main hemodynamic disadvan- 
tages of vasopressin. Because of the decrease in portal vein 
and hepatic artery blood flow, liver hypoxia could 
result. 

Several methods have been used to diminish the adverse 
effects of vasopressin. One technique is to selectively 
infuse vasopressin into the superior mesenteric artery. 
This method requires special equipment and a skilled 
medical staff and may therefore occasionally delay the 
initiation of treatment. There is also the risk of small 
intestine infarction, and the method is sometimes ineffec- 
tive." 

Skivolocki and Thomford* suggested that isoproterenol 
be combined with vasopressin to increase cardiac output 
and hepatie artery blood flow. Analysis of their data 
revealed that this combination produced a smaller decrease 
in portal blood flow and portal pressure and therefore 
would be less effective in relieving portal hypertension 
than infusion of vasopressin alone. 

Our attempt to combine vasopressin with glucagon did 
not help either. Glucagon caused an increase in cardiac 
output, with the inevitable increase in portal blood flow 
and portal pressure (unpublished data). The same is true of 
the combination of vasopressin and dopamine." 

The cardiovascular effects of sodium nitroprusside, 
namely, dilation of peripheral resistance vessels, pooling of 
blood, reduced afterload,'! and increased cardiac output, '* 
led us to study the combined influence of vasopressin and 
nitroprusside on liver circulation. The decrease in presinus- 
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oidal resistance produced by nitroprusside influence" was 
considered another possible advantage. 

The purpose of this study was to evaluate the ability of 
nitroprusside to minimize the undesirable decrease in 
cardiac output and hepatic artery blood flow produced by 
vasopressin without diminishing the desirable decrease in 
portal blood flow and portal pressure. 


METHODS 


Eighteen dogs of both sexes ranging in body weight from 15 to 
30 kg were used in these experiments. Anesthesia was induced by 
an intravenous (IV) injection of pentobarbital sodium (30 mg/kg) 
and supplemented during the experiment as needed. The dogs 
were allowed to breathe spontaneously through an endotracheal 
tube. The aorta was catheterized via the femoral artery. A 
Swan-Ganz thermal-dilution catheter was passed through the 
right side of the heart into the pulmonary artery. The dogs' 
temperatures were kept within a normal range. The 18 dogs were 
separated into three groups. 


Groups 1 (Four Dogs) and 2 (Seven Dogs) 


A catheter was inserted into a hepatic vein via the right jugular 
and both caval veins under fluoroscopic control. Following laparot- 
omy, a polyethylene catheter was advanced into the portal vein 
through a branch of the superior mesenteric vein. The portal vein 
and common hepatic artery were exposed and appropriate electro- 
magnetic flowmeter probes were placed on each. The gastroduode- 
nal artery was ligated. Portal blood flow and hepatic artery blood 
flow were then measured with a two-channel electromagnetic 
flowmeter. 

Pressures in the aorta, pulmonary artery, and portal and hepatic 
veins were continuously recorded on a chart recorder using 
pressure transducers. 

Hepatic arteriolar resistance was calculated as a ratio of the 
difference between mean arterial pressure (obtained by electrical 


E . damping) and free hepatic vein pressure to hepatic artery blood 


flow. Portal venular resistance was calculated as a ratio of the 
portal-hepatic vein pressure gradient to portal blood flow. 
Arterial, portal, and hepatie vein blood samples were taken 
periodically for determination of the pH, Pco, and Po, by the 
radiometer pH-27 meter and gas monitor with corresponding 
electrode systems. Oxygen saturation and hemoglobin level were 
measured directly by a co-oximeter. From these data the O. 
content in a deciliter of blood was calculated [O, con- 
tent = (0.0136 x hemoglobin level x O, saturation) + (0.0003 x 
pO.)J. Hepatic QO. (hQO,) consumption was then calculated: 


(Fpv x O,cont pv) + (Fha x O.cont a) — 

[(Fha + Fpv)x O,cont hv] 

hQO, = ———————————————ÉÉÉÉ— 
100 

where hQO, is in milliliters of O, per minute per 100 g of the liver; 
O.cont a, O,cont pv, O.cont hv are O. content in the blood in the 
aorta, portal vein, and hepatic vein, respectively, in milliliters of O, 
per deciliter of blood; Fpv, Fha are portal vein and hepatic artery 

blood flow, respectively, in milliliters per minute. 
Lactate and pyruvate concentrations were measured spectro- 


. photometrically in arterial, portal, and hepatic vein blood samples, 


and the ratio of lactate to pyruvate produced by the liver was 
calculated thusly: 


Leone hv x (Fha + Fpv)]-(Leone a x Fha)— 
(Leone pv x Fpv) 


HE NU ROSE 8 (tha F i Fana XFRU- 


(Peone pv x Fpv) 
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where L/P h indicates ratio of lactate to pyruvate produced by the 


liver; Leone a, Leone pv, Leone hv, concentration of lactate in the 
blood of the aorta, portal vein, and hepatie vein, respectively, in 
mM /liter; Pconc a, Peone pv, Peone hv, concentration of pyruvate 
in the blood of the aorta, portal vein, and hepatic vein, respective- 
ly, in mM/liter. 

In group 1 experiments, vasopressin was infused intravenously 
six times at the rate of 0.03 to 0.05 unit/ kg/min for 30 minutes and 
four times at the rate of 0.01 to 0.02 unit/kg/min for 60 minutes. 
Each dog received one to three infusions, each 40 to 50 minutes 
apart. 

In group 2 experiments, vasopressin was infused seven times at 
the rate of 0.01 unit/kg/min for 60 minutes. Twenty minutes after 
the start of treatment by vasopressin infusion, treatment by IV 
infusion of sodium nitroprusside (10 ug/kg/min) was started and 
was continued for 20 to 40 minutes. All IV infusions were done 
with an infusion pump. 


Group 3 (Seven Dogs) 


In this group, all dogs were given heparin sodium (1.5 to 2 
mg/kg) and, following laparotomy, the portal vein was transected. 
Polyethylene bypass cannulae were then inserted into the intesti- 
nal and liver ends of the transected portal vein. Blood from the 
intestinal end of the portal vein was directed into an exposed 
jugular vein. Arterial blood was pumped into the hepatic end of 
the portal vein (3 to 4 dl/min) from the aorta via a large catheter 
previously inserted through the femoral artery. This preparation 
provided a steady portal blood flow controlled by a roller pump and 
allowed the observed changes in hepatie artery blood flow and 
portal pressure to be independent of portal blood flow alterations. 
In these experiments, portal pressure was measured through the 
cannula inserted into the liver end of the portal vein. Hepatic vein 
pressure was measured at the junction of the hepatic veins and the 
inferior vena cava through a catheter inserted into the inferior 
caval vein via the femoral vein. 

Vasopressin (0.01 unit/kg/min) was infused for 40 minutes into 
the portal vein. After 20 minutes of vasopressin infusion, treat- 
ment with a sodium nitroprusside infusion (10 ug/kg/min) was 
begun and was continued for the remaining 15 to 20 minutes. 

The SEM and correlation analysis were computed for all data. 
Paired-t tests were used to compare the results obtained during 
successive phases of the experiment. A calculator with its statisti- 
cal program package was used for all regression caleulations and 
statistical tests. 


RESULTS 
Groups 1 and 2, Influence of Vasopressin 


Vasopressin infused at various rates produced similar 
changes in liver circulation (Table 1, Fig 1). However, the 
magnitude of the changes depended on the dose. Doses 
greater than 0.02 unit/kg/min resulted in considerable 
alterations in systemic circulation. Among the more nota- 
ble were decrease in cardiac output exceeding 60%, 
frequent cardiac dysrhythmias, and serious alterations in 
liver circulation. Data resulting from use of these large 
doses are not included in Table 1. This article reports 
changes in liver circulation seen with the smaller dose of 
0.01 to 0.02 unit/kg/min. ! 

A significant increase (12% to 14%) in mean arterial 
pressure and decreases in cardiac output (35% to 38%), 
portal pressure (31% to 35%), and portal blood flow (57% to 
65%) were observed. Both portal venular and hepatic 
arteriolar resistances increased (Table 1). T 
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Table 1.—Average Changes (+SE) in Liver Circulation During Vaso 
(Groups 1 and 2) 











Changes Over Time in Variables During Vasopressin Infusion: 





Addition of Nitroprussides 


t ———————. 
Nitroprusside- Nitroprusside- 
10th mint 20th mint Baseline || Vasopressin Í 


+18.4 + 3.64 +16.6 + 3.44 —6.3 + 4.3 —22.9 + 6.1** 
—42.9 + 4.7 —45.6 + 14.711 —20.1 + 7.9TT 


Baseline 
Value“ 5th mint 


+17.7 + 3.2 # 
—45.9 + 4.4 € 


























—37.7 + 10.04 











—38.1 + 4.14 —41.9 + 4.4 


+445 1.1# 












7.33 + 0.02 


13.16 + 1.06 
10.88 + 1.81 






milliliters per minute per kilogram, Pp, portal pressure in torr; Phv, hepatic vein 
pressure in torr; Fpv, portal vein blood flow in milliliters per minute per 100 g of the liver; Fha, hepatic artery blood flow in milliliters per minute per 100 g of 
the liver; Rpv, portal venular resistance in 10° x dynesx seconds X centimeters-*; Rha, hepatic arteriolar resistance in 10* x dynes X seconds 
x centimeters-*; pHpv, pH of portal blood; O.cont a, O,cont pv, O.cont hv are O, content in the blood in the aorta, portal vein, and hepatic vein, 
respectively, in milliliters cf O. per deciliter of blood; hQO., hepatic QO, in milliliters of O, per minute per 100 g of the liver; L/P h, ratio of lactate-pyruvate 


produced by the liver. 
+Data calculated from group 1 and 2 of the dogs. 
i- indicates increase. —, decrease. 


&Data calculated from group 2 of the dogs. 
\\Values observed during vasopressin and nitroprusside infusion, compared with baseline values. 
1 Values observed during vasopressin and nitroprusside infusion compared with values observed during vasopressin infusion only. 


+P < .01 for values compared with baseline values according to paired-t tests. 
**P < 01 for values compared with values observed during vasopressin infusion according to paired-t tests. 
++P < .05 for values compared with baseline values according to paired-t tests. 
ttP < .05 for values compared with values observed during vasopressin infusion according to paired-t tests. 


*PA indicates mean arterial pressure in torr; CO, cardiac output in 


| LE 3 VI WS i Ra OEE i TT f ER i T STE | T 1 f; TEL DEMI 
u " s V—Ó wu " iym m Lad ep ae Sl ee p L-I--I-I- T. 1 1 DL edades 


TTL E EEH 
LI | FFELELDEEEE FELEN i En TLELE TH. à EE gacenenas 


Pa } FETEEHETHIO 
5 ua 
Lir 


^! 


TELE LL 
dins a TE 


' + i +- 
i . p- 4 ^ 
i f t | i on oe ee 


ji r Y g r < TE "9 
— 4 à à a3 - - 
E-e— ; t4 4 Li $ Li = = e ee 1 $ | j = FELT NN = om 
i a | Linde f bond i4 $ $4 $ b. | ael s wes b Paar ' —— | he d i HEE ee Ge) Se Oe + $ eS = = ; -- 
f | | nm T | cy 12.4 i 
$ | ; | $4 i-— 4 tbe L. 4 . + _ l^ M4 - - ‘+. $ D 4 e ee | —— = i e 4-1 
i b! | | wi I i i E | | | 3 
i : | I | E | i | 
+ oan " - - 4 
p ^ | j T LTI I I ! [1 | | i T I s 1 z [ 
¿ je i bd a E 1 "fa 7 a VES i ore Bae. an SE a bend LL. tad NS L-1 LÍ 1-1 i 
: rape aa ph! I r | i i f 1 Í 1 ~ M E I a 
1 ' : - T ; ym = = 
- "a 7 ee + — Sekt $ LM LL MÀ 1-4 - h + + + —+ 4 bbb 4 t i ‘SS = in ae C 
| ! | | i PLE ! | 
; + oe a a eo i 4 $b d rt - 
| i l } 


SEPT 





Fpv 
Fha 

FETEDELDI H et | 
Phv ERETT TER IE | 5 





Fig 1.—Influence of vasopressin on circulation in the liver. (Typical tracing of group 1 dog.) Pa indicates arterial 
pressure in torr; Pp, portal pressure in torr; Fpv, portal vein blood flow in milliliters per minute; Fha, hepatic 
artery blood flow in milliliters per minute: Phv, hepatic vein pressure in torr; V, start of treatment by vasopressin 
infusion. Vasopressin infusion led to increase in Pa, decrease in Fpv and Pp, and diphasic changes in Fha 
(initial temporary decrease with following consistent increase). 
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legend to Fig 1 for explanation 


of abbreviations. SNP indicates start of treatment by nitroprusside infusion. 


Vasopressin infusion led to increase in Pa, decrease in Fpv and Pp, 


nitroprusside infusion led to decrea 


se in Pa and Pp and to increase in F 


and diphasic changes in Fha; addition of 
ha. 


Following the fifth minute of vasopressin infusion, a 
decrease in hepatic artery blood flow was noticed in eight 
observations, whereas in three observations the hepatic 
artery blood flow increased. | 

After the tenth minute of vasopressin infusion, hepatic 
artery blood flow increased. In two dogs hepatic artery 
blood flow returned to baseline. In seven dogs baseline 
values were exceeded. In the remaining two dogs, flows 
were lower than before infusion but higher than at the 
fifth minute of infusion. 

From the 15th to 50th minute of vasopressin infusion, all 
measurements of systemic and liver circulation, including 


_ hepatic artery blood flow, portal blood flow, and portal 


pressure, were stable and consistent. However, in half of 
these observations a tendency of liver circulatory variables 
to return to baseline values was observed after 45 minutes 
of vasopressin infusion. 

There were no substantial changes in the pH or O, 
content of aortic and hepatic vein blood nor in the ratio of 
lactate to pyruvate produced by the liver. However, in the 
portal blood samples significant decreases in the pH and O, 
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content were observed (Table 1). A decrease in portal blood 


flow was associated with an increase in mean arterial 


pressure (7? = 
(r? = .29). 


.51) and with a decrease in cardiac output 


Group 2, Influence of Nitroprusside 
During Vasopressin Infusion 


The addition of a nitroprusside infusion (Table 1, Fig 2) 
at the 20th minute of vasopressin infusion caused signifi- 
cant changes in systemic and liver circulation (Table 1, last 
two columns). Sodium  nitroprusside (10 ug/kg/min) 
returned mean arterial pressure to baseline value, and, 
although cardiac output did not quite reach baseline value, 
it was increased by 21% above the value obtained when 
vasopressin was used alone. A further significant decrease 
in portal pressure without significant changes in portal 
blood flow was observed. Therefore, calculated portal venu- 
lar resistance decreased and approached baseline value. A 
significant and considerable increase in hepatic artery 
blood flow (70% of baseline value and 45% of vasopressin 
value) was recorded. A decrease in hepatic arteriolar 
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Fig 3.—Influence of vasopressin and sodium nitroprusside on liver circulation under conditions of steady 
portal blood flow. «Typical tracing of group 3 dog.) See legends to Fig 1 and 2 for explanation of 
abbreviations. Pivc/hv indicates inferior vena cava pressure at junction with hepatic veins in torr. Tracing B 
was recorded 15 minutes later than tracing A. Under conditions of steady Fpv, vasopressin infusion did not 
change Pp, whereas addition of nitroprusside infusion led to decrease in Pp. 


resistance was seen. The increase in hepatic artery blood 
flow occurred despite a decrease in mean arterial pressure 
(re = .60). i | 

Changes in the blood pH and O. content, as well as in 
hQO, and ratio of lactate to pyruvate produced by the liver, 
were not significant. 

It was observed that cardiac dysrhythmias, occurring 
during vasopressin infusion, were often eliminated when 
nitroprusside was administered. 


Group 3, Influence of Vasopressin 
and Nitroprusside in Conditions 
of Steady Portal Blood Flow 


During vasopressin infusion, changes in mean arterial 
pressure and cardiae output were similar to those seen in 
groups 1 and 2. The initial decrease and then increase in 
hepatic artery blood flow that were characteristic for the 
dogs in groups 1 and 2 were not seen during conditions of 
steady portal blood flow. When portal blood flow (sup- 
ported by pump) was stable, vasopressin caused no changes 
in portal pressure regardless of whether the hepatic artery 
was occluded or not. However, during this stable condition 
nitroprusside infusion led to a significant decrease in 
portal pressure (Table 2, Fig 3). Hepatic artery blood flow 
tended to increase during vasopressin infusion as well as 
with the addition of nitroprusside (Table 2). 


COMMENT 
Portal Circulation 


Vasopressin Action.—It has been established that vaso- 
pressin increases mean arterial pressure and decreases 
cardiac output, portal pressure, and portal blood flow.*5-14-18 
Varying degrees of vasoconstriction occur in most vascular 
areas and the mesenteric artery vascular bed seems to 
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respond greater than others. Therefore, the addition of 
nitroprusside (Table 1, Fig 2) or phentolamine (Regitine) 
hydrochloride" might influence the effect of vasopressin 
on mesenteric vasculature less than other vascular beds. 
This assumption is supported by the partial recovery of 
cardiac output without concomitant changes in portal blood 
flow which was observed on the addition of nitroprusside 
or phentolamine” to a vasopressin infusion. 

It is worth noting that the decrease in portal blood flow 
during vasopressin infusion was more than the decrease in 
portal pressure. This resulted in a considerable increase in 
calculated portal venular resistance (Tables 1 and 2). The 
absence of changes in portal pressure while vasopressin 
was infused during conditions of steady portal blood flow 
(Table 2, Fig 3) allows us to rule out any direct influence of 
vasopressin on the portal vasculature. This possibility was 
hypothesized by Aronsen and Nylander.*^ Therefore, we 
conclude that all alterations in portal circulation observed 
during vasopressin infusion (Table 1) are connected with 
changes in extraportal areas. 

Nitroprusside Action.—The additional decrease in portal 
pressure during nitroprusside administration was not sole- 
ly due to a decrease in portal blood flow since portal 
pressure decreased during unchanging portal blood flow 
(Table 2). The data indieated that this decrease in portal 
pressure is dependent on a decrease in presinusoidal 
resistance. A specific influence of nitroprusside on presi- 
nusoidal resistance has been recently shown.* 

The substantial increase in O, content of portal blood 
under nitroprusside influence might be related to an 
increase in cardiac output, and the opening of submucosal 
gastroenteric arteriovenous collaterals, possibly closed 
under vasopressin influence. 

In similar experiments,” phentolamine did not cause an 
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Table 2.—Average Changes (+SE) in Liver Circulation During Vasopressin and Sodium Nitroprusside Infusion in Conditions 
of Spontaneous (Groups 1 and 2) and Steady (Group 3) Portal Blood Flow 


Groups 1 and 2 


Group 3 


re NC 


Percentage of Changes in Variables During Infusion oft: 


Vasopressin and Nitroprusside 


Vasopressin 
% From 
Baseline 


% From 
Baseline 


+12.6 + 2.61 
—37.8 + 12.21 
—35.0 + 3.71 


—4.8 + 3.3 
—16.7 + 6.61 


% From 
Vasopressin 


Influence 
Variable* Value Value Value 


—17.8 + 4.68 
+21.2 + 8.5]| 


—11.3 + 3.8|| —18.9 + 5.81 





Vasopressin and Nitroprusside 


T FUMTIRISEDUSE aa, 
Vasopressin % From 
% From 


% From Vasopressin 
Baseline Baseline Influence 
Value Value Value 


T 16.0 + 3.11 +1.1 + 6.7 —14.8 + 5.8] 
—12.1 + 2.0t —8.8 + 3.51 +3.4 + 2.6 
—15.6 + 3.98 


21569 xYR5 
—18.9 + 5.81 
—23.3 + 13.9 


—15.6 + 3.9§ 
—44.2 + 23.3 





*PA indicates mean arterial pressure in torr; CO, cardiac output in milliliters per minute per kilogram; Pp, portal pressure in torr; Fpv, portal vein blood flow 
in milliliters per minute per 100 g of the liver; Fha, hepatic artery blood flow in milliliters per minute per 100 g of the liver; Rpv, portal venular resistance in 
10° x dynes x seconds x centimeters *; Rha, hepatic arteriolar resistance in 10* x dynes X seconds x centimeters-*. 


++ indicates increase; —, decrease. 


iP — .01 for values compared with baseline values according to paired-t tests. 

§P — .01 for values compared with values observed during vasopressin infusion according to paired-t tests. 
||P < .05 for values compared with values observed during vasopressin infusion according to paired-t tests. 
1 P < .05 for values compared with baseline values according to paired-t tests. 


additional decrease in portal pressure. Accordingly, the 
data indicate that nitroprusside has an influence on the 
presinusoidal sphincter, while phentolamine has not. 


Hepatic Artery Circulation 


Vasopressin Action.—At the beginning of treatment by 
vasopressin infusion, hepatic artery blood flow decreased 
but then immediately increased. The magnitude of this 
increase that lasted as long as vasopressin was infused was 
partially related to the dose. An infusion of 0.01 to 0.02 
unit/kg/min often produced a hepatie artery blood flow 
that exceeded baseline value. Larger doses produced a 
smaller increase. These data are in agreement with the 
data of several others'"* and may explain an apparent 
contradiction in the literature. Namely, those investigators 
who used vasopressin in dosages that exceeded 0.02 unit/ 
kg/min usually observed a decrease in hepatic artery blood 
flow.^^ 

It is logical to assume that the initial decrease in hepatic 
artery blood flow is connected to a direct influence of 
vasopressin on the musculature of terminal resistance 
vessels. Therefore, the vasoconstriction in the hepatic 
artery vascular bed seems to be similar to that of the entire 
splanchnic vasculature. Later, vasoconstriction of the 
whole splanchnic area led to considerable decreases in 
portal blood flow, O, content, and the pH of portal blood 
(Table 1). These changes in portal circulation can cause an 
increase in hepatic artery blood flow due to a myogenic 
autoregulatory response in the hepatic arterioles mediated 
by a decrease in sinusoidal flow and pressure” and/or a 
decrease in the pH and 0, content of portal blood.'*° 
Vasopressin given in a large dose (more than 0.02 unit/ 
kg/min) may override this opposing indirect influence of 
decreased portal blood flow, pH, and O, content. In such a 
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case, the hepatic circulatory autoregulation might very 
well be overridden and liver hypoxia occur. It is possible 
that the decrease in the pH and O, content of hepatic vein 
blood during vasopressin infusion, as observed by others," 
reflects that situation. The absence of diphasic hepatic 
artery blood flow changes under conditions of steady portal 
blood flow serves as additional proof that the changes were 
mainly dependent on alterations in portal circulation. 

Nitroprusside Action.- The mechanism by which nitro- 
prusside, when added to vasopressin infusion, increases 
hepatie artery blood flow is difficult to explain. The 
influence from portal blood flow can be easily ruled out 
because the portal blood flow was unchanged. An increase 
in cardiac output may be partially responsible for the 
increase in hepatic artery blood flow. However, the degree 
of increase in cardiac output (21%) was less than the degree 
of increase in hepatic artery blood flow (46%). The correla- 
tion between the two was weak (7? = .29). That vasopressin 
has selective influences on different vasculatures seems to 
be the more acceptable explanation of those available. 
Accordingly, vasopressin has little influence on the hepatic 
artery vasculature. Therefore, nitroprusside caused a 
considerable decrease in the tone of the hepatic arteriolar 
bed in spite of the influence of vasopressin, while the 
mesenteric arteriolar bed remained constricted because of 
a greater response to vasopressin. 


CONCLUSION 


Although vasopressin infusion produced no statistically 
significant changes in the O. content of hepatic vein blood, 
the hQO., and in the ratio of lactate to pyruvate produced 
by the liver, the direction of change in these measurements 
might reflect a certain degree of liver hypoxia. Certainly, 
liver hypoxia cannot be excluded during the use of larger 
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doses of vasopressin when hepatic artery blood flow 
remains below baseline level and cannot compensate for a 
decrease in portal blood flow and O, content of portal blood. 
A decrease in the autoregulatory ability of the liver 
vasculature in conditions of liver cirrhosis has been 
shown," but our study was performed in dogs with normal 
livers. Therefore, it eannot be assumed that liver hypoxia 
will not develop in a patient with liver cirrhosis who 
receives vasopressin. In such a situation, an increase in 
hepatic artery blood flow was observed during the addition 
of nitroprusside that could be of real benefit. 

Vasopressin causes a decrease in portal pressure through 
a decrease in portal blood flow.'? An additional decrease in 
portal pressure caused by nitroprusside, associated with a 
decrease in presinusoidal resistance, represents another 
useful advantage of combining vasopressin and nitroprus- 
side. 

Finally, the improvement in systemic circulation, 
normalization of mean arterial pressure and cardiac 
rhythm, and partial recovery of cardiac output may all be 
considered as additional benefits when nitroprusside is 
added to à vasopressin infusion. 


This investigation was supported by Public Health Service research grant 
GRS 642-9258. 


Nonproprietary Names and Trademarks of Drugs 


Isoproterenol—Norisodrine. 
Sodium nitroprusside—Nipride. 
Vasopressin injection—Pitressin. 
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Brief Clinical Notes 


JE 


oF) 


T * Three patients had massive bleeding from proved amebic 
“= . ulcers in the cecum. One had an accompanying amebic liver 
E abscess. All were successfully treated by emergency right 
. . hemicolectomy. 


= (Arch Surg 113:1472, 1978) 


E 

P ia riim is an unusual cause of massive bleeding from 
TA em the lower gastrointestinal tract. In three cases we 
- .. encountered, amebae were seen in the cecal wall. All three 
|. patients recovered. 


REPORT OF CASES 


Case L—A 21-year-old woman, four months pregnant, was 


. . ten hours. Examination gave normal results. Hemoglobin level 
— .  was84 g/dl. She was given fluids and two units of blood. Bleeding 
continued and she went into shock. Laparotomy was done ten 
.— —. hours after admission; a 5 x 5-em ulcer with two actively bleeding 
|. points was found on the posterior cecal wall. Right hemicolectomy 
was done. 
3 i = Case 2.—This 30-year-old man had a history of intermittent 
= fever for one month and rectal bleeding for nine days. He was in 
= shock. Hemoglobin level was 6.4 g/dl. Resuscitation included four 
. . . units of blood, but bleeding continued. At operation, numerous 
. bleeding ulcers were found on cecotomy. Right hemicolectomy was 
done, 
i: Case 3.—À 40-year-old man was hospitalized after nine days of 
—. diarrhea, chills, and fever followed by persistent rectal bleeding 
E for one day. Examination showed his liver to be 3 em enlarged. 
a Accepted for publication June 8, 1978. 
Dp From the Department of Surgery, Christian Medical College and Hospi- 
E tal, Ludhiana, Punjab, India. 


Reprint requests to Department of Surgery, Christian Medical College, 
Ludhiana, Punjab 141008, India (Dr Eggleston). 
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admitted to the hospital because she had passed 15 bloody stools in - 


“i 
d 


. Amebiasis Causing Massive 
. Gastrointestinal Bleeding 


Forrest C. Eggleston, MD; Mohan Verghese, MBBS, MS; Arun K. Handa, MBBS 


Hemoglobin level was 11.2 g/dl. Despite transfusions and admin- 
istration of metronidazole, ampicillin, and neomycin, bleeding 
continued. On his fourth hospital day, laparotomy was done; two 
large amebic liver abseesses were found as well as bleeding cecal 
ulcerations. Right hemicolectomy and drainage of the liver 
abscesses were done. 


COMMENT 


Although more prevalent in tropical countries, amebiasis 
has a worldwide distribution. Increasing world travel 
results in need for recognition of this disease and its 
complications. Although rare, massive bleeding has a high 
mortality.’ | 

Hemorrhage may be secondary to generalized colitis or 
localized uleerations. Our patients all had the latter. 
Management consists of transfusion and administration of 
amebicides. This implies a correct diagnosis, which is 
difficult as bleeding obscures the presence of amebae on 
Stool examination and the condition is unlikely to be 
considered because of its rarity. We have had but three 
cases in 1,368 patients hospitalized for amebiasis. 

Bleeding might have been controlled using selective 
angiography had this been available to us. Continued 
hemorrhage made surgery necessary. 

Intraoperative management requires identification of 
*he site of bleeding. This was not possible on inspection of 
the bowel but only by cecotomy. | 
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[Amikacin] also has the remarkable “Amikacin sulfate...should be 
property...of being inactivated by only the empiric agent of choice for patients 
one aminoglycoside-inactivating enzyme.” with serious sepsis.” 


Yow MD. An Overview of Pediatric Experience with Howitt WL. Gram Negative Sepsis Symposium, Boston 
Amikacin. Am J Mec special issue) 167-171. June 1977 Massachusetts, January 24, 1976 


“All isolates were inhibited by amikacin and 
95% were killed by concentrations achievable 
in serum with recommended doses.” 


The standard dose of amikacin usually 
produces a peak serum concentration which 
is five times the MIC of most pathogens.” 

Leonard JM. McGee ZA, Alford RH. Gentamicin-resistant bacillary infection 


lrenholme GM. McKellar PP. Rivera N, et ak Amikacin in the treatment of Arch Intern Med 138:201-205, Feb 1977 
gram-negative pneumonia. Aim J Med 62:949-953, June 1977 


“All serum levels obtained within three hours 
When these 17 patients, who had previously following a dose of amikacin exceeded the 
failed to respond to gentamicin therapy, were OR ELEA KOLES ELLEI LLES 
treated with amikacin, the response was Pollock AA. et al Amikacin therapy for serous gram-negative intection, JAMA 
favorable in 16.” 237:562-564, Feb. 1971 
Tally FP, Gorbach SL: Review of 152 patients with bacteremias treated with 
amikacit SM Med 66:990-944, June $971 "High serum levels of amikacin were obtained 
with no evidence of renal or ototoxicily.” 


Eller JJ. et al Amikacin treatment of pseudomonas pneumonia in cystic tibrosis 


‘In general, against many gram-negative patients with advanced pulmonary involvement Am J Med (special issue) 
bacterial species, amikacin is the most "Tm een 
effective antibiotic currently available for 

use...” “ amikacin is effective therapy for severe 
Marget W. Reindke B, Versmold H: use of amikacin ina hospital for children gram-negative infections and iS no more 
Microbiological and clinical studies. J Infect Dis 134 (suppl): 5412 S419 


November 1976 ototoxic or nephrotoxic than gentamicin.” 


Smith CR, Baughman KL, Edwards CG, et al: Controlled comparison of amikacin 
and gentamicin. N Engl J Med 296:349 $53, Feb. 1977 


‘in combination with high doses of carbeni- 
cillin or ticarcillin in patients “ amikacin provides the physician 
with renal failure, there with a better chance of 
is less chance of interac- obtaining therapeutic blood levels 
tion...when itis amikacin. above and beyond the MIC 
Holt HA, Broughall JM, McCarthy M, et al of the organism 


interactions between aminoglycoside 


ted vc kr EDU ticarcillin Ta question FP 
; Ol ` à 
Klainer AS, Five questions: A comparative 
analysis of the newest aminoglycoside 
T: e è film Sept. 1977 
Despite extensive use 


over a three year 


* ..Only one enzyme found 


a 
eriod...we have not . : 
oncoudillted additional in gram-negative bacteria 
instaridik of affected amikacin potency, 
Enterobacteriaceae whereas six enzymes 


resistance to amikacin affected gentamicin and 


" Es he » isomicin; five, kanamy- 
therapy... SISOMIC e, kanamy 
Doughty SC. Martin RRG x cin and tobramycin and 
ty SC, Mart , Nenberg S . "- 99 
ebrei of hdibitsi-aceuired. T fou r, netilmicin ; 
Am J Mod (special issue Price K, et al: Amikacin activity, Am J Med 


Am J M special is >: 53-57, 
z ed (mii see: 992r (special issue) 14-24 June 1977 
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In-vitro superiority “IEZI pas 
against today's ` M eazi 
7 gram-negative _ 
hospital pathogens’ — 
Against 409 bacterial isolates, Amikin® 


(amikacin sulfate) activity was compared 
to leading injectable antibiotics. None of 
these agents inhibited as high a percentage 40 





of strains as did Amikin. " z z 
jas z O = a z 
£ 9 > 9 O J 
20 Q = = z ad E. 
Aa NN ENMNENEESE 
Susceptibility determined by the agar dilution test 10 x< 2 t tc a. A. 
method, data on file, Bristol Laboratories. *Caution, in -- T re) « TT ES 
vitro data cannot be directly correlated to clinical q g - i, o <“ 
effectiveness. 0 


COMPARATIVE AMINOGLYCOSIDE 
INACTIVATION IN SERUM* 





* del i 100 
Least inactivated : 
[us 
w = Py Q 90 
in combination : 
8 
When carbenicillin or ticarcillin is 
combined in vitro with ordinary 70 
aminoglycosides, a significant reduction in 
aminoglycoside activity may occur. 60 
Virtually unaffected in the presence of 
ticarcillin, Amikin is also minimally 9 
compromised by carbenicillin...while other 
aminoglycosides may lose up to 50% of their 
activity. 40 
30 
20 
10 
Adapted from Holt HA, Broughall JM, McCarthy M, et 0 
al: Interactions between aminoglycoside antibiotics 0 6 12 18 24 
and carbenicillin or ticarcillin, /nfection 
4121:107-100, 1976 iis 
*Caution, in vitro data cannot be directly Ticarcillin = Š LiH 
correlated to clinical effectiveness. Carbeniciline e ee eee ooo 
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* : Broad 
s roacer 
E AMIKACIN TOXIC LEVEL g " m cd 
: ; therapeutic index 
E E 
ó ó Amikin's Toxic-to-Therapeutic Index 
c [3 : : 
E 9 (ratio of toxic serum level to Mean MIC) 
t PEAME EPEAT nac IM E: is three times greater than the next leading 
mikaci mg c : : 
4 (7.5 mg/Kg)” E aminoglycoside! 
in volunt Sew" : 
| Wi Wonintaóes) Because individual patient serum levels may 
20 20 vary from statistical averages, Amikin's broader 
margins reduce the risk of subtherapeutic 
or toxic dosage. 
GENTAMICIN TOXIC LEVEL 
10 10 
Gentamicin 1 mg/Kg IMt 
AMIKACIN 
MEAN MIC GENTAMICIN 
MEAN MIC* 
*Data on file, Bristol Laboratories 
0 0 TConcentration curves adapted from: Winter RE, 
NEN 2 44 4 8$ AÀ. 1^8 hus $1 3.3 "3"4' 5:06 17 8 Litwack KD, Hewitt WL: J infect Dis 124 (suppl): 
AMIKACIN GENTAMICIN 590-595, December 1971 


COMPARISON OF OTO- AND NEPHROTOXICITY 
IN ONE STUDY AS DETECTED BY AUDIOMETRIC 
& RENAL FUNCTION MONITORING 


Well tolerated 


As with other aminoglycosides, 
adverse auditory and renal reac- 
tions may occur at higher doses, 
reversible in some instances. But, 
in a study comparing the oto- and 
nephrotoxicity of amikacin and 
gentamicin among 53 monitored 
patients, Amikin demonstrated a 
significantly reduced side effects 
risk. (Other published studies 
have shown little or no differences 
in toxicity). 

Special Note: In Amikin clinical trials, hearing 
loss was rarely clinical and usually an audiogram 
was needed to identify such a loss. Adverse 
renal reactions due to Amikin usually consisted 


of elevations of serum creatinine and/or BUN, 
which were usually reversible. 





Adapted from Lerner SA, Seligsohn R, and 


AMIKIN GENTAMICIN Matz GJ. Comparative clinical studies of 
TREATED TREATED ototoxicity and nephrotoxicity of amikacin 
PATIENTS PATIENTS and gentamicin. Am J Med (special issue): 

(27) (26) 113-117, June 1977. 





Probably today's most 
important hospital antibiotic. 


Please see brief summary of prescribing information following. 
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AMIKACIN SULFATE 


BRIEF SUMMARY OF 

PRESCRIBING INFORMATION 
AMIKIN®(amikacin sulfate) 

For complete information, consult Official 
Package Circular. (1) AMIKIN 5/24/76 


Warnings: 

Patients treated with aminoglycosides 
should be under close clinical observation 
because of the potential ototoxicity and 
nephrotoxicity associated with their use. 

Ototoxicity, both auditory and vestib- 
ular, can occur in patients treated at 
higher doses or for periods longer than 
those recommended. The risk of amikacin- 
induced ototoxicity is greater in patients 
with renal damage. High frequency deaf- 
ness usually occurs first and can be 
detected only by audiometric testing. 

The ototoxicity potential of amikacin in 
infants is not known. Until more safety 
reports become available, amikacin 
should be used in infants only in those 
specific circumstances when suscepti- 
bility testing indicates that other amino- 
glycosides cannot be used or are 
otherwise contraindicated, and when the 
infant can be observed closely for 
evidence of toxicity. 

Aminoglycosides are potentially nephro- 
toxic. Renal and eighth-nerve function 
should be closely monitored in patients 
with known or suspected renal impairment 
and also in those whose renal function is 
initially normal but who develop signs of 
renal dysfunction during pisany: 
Evidence of impairment in renal, vestib- 
ular or auditory function requires discon- 
tinuation of the drug or dosage adjustment. 

Serum concentrations should be 
monitored when feasible, and prolonged 
concentrations above 35 mcg./ml. should 
be avoided. Urine should be examined 
for increased excretion of protein, cells 
and casts. 

Concurrent and/or sequential use of 
topically or systemically neurotoxic or 
nephrotoxic antibiotics should be avoided. 

Amikin should not be given concur- 
rently with potent diuretics. 

Usage in Pregnancy: Amikin should be 
used in pregnant women only when 
clearly needed. 





Indications: 
Serious infections due to susceptible strains 
of Gram-negative bacteria including pseu- 
domonas sp., E. coli, indole-positive and 
indole-negative proteus sp., providencia sp., 
klebsiella-enterobacter-serratia sp., and 
acinetobacter sp. Culture and sensitivity 
studies should be performed. 

Clinical studies have shown Amikin to be 
effective in bacteremia and septicemia 


(including neonatal sepsis); in serious infec- 
tions of the respiratory tract, bones and joints, 
central nervous system (including meningitis) 
and skin and soft-tissue; intra-abdominal 
infections (including peritonitis); and in 

burns and post-operative infections (includ- 
ing post-vascular surgery). Clinical studies 
have shown Amikin (amikacin sulfate) also to 
be effective in serious complicated and re- 
current urinary tract infections due to these 
organisms. Aminoglycosides, including 
Amikin injectable, are not indicated in un- 
complicated initial episodes of urinary tract 
infections unless the causative organisms 
are not susceptible to antibiotics having less 
potential toxicity. 

Bacteriologic studies should be performed 
to identify causative organisms and their 
susceptibilities to amikacin. Amikin may be 
considered as initial therapy in suspected 
Gram-negative infections and therapy may 
be instituted before obtaining the results of 
susceptibility testing. Clinical trials demon- 
strated that Amikin was effective in infections 
caused by gentamicin and/or tobramycin 
resistant strains of Gram-negative organisms, 
particularly Proteus rettgeri, Providencia 
stuartii, Serratia marcescens and Pseudo- 
monas aeruginosa. The decision to continue 
therapy with the drug should be based on 
results of the susceptibility tests, the severity 
of the infection, the response of the patient 
and the important additional considerations 
contained in the "Warning" box above. 

Amikin has also been shown to be effective 
in staphylococcal infections and may be 
considered as initial therapy under certain 
conditions in the treatment of known or 
suspected staphylococcal disease such as, 
severe infections where the causative organ- 
ism may be either a Gram-negative bacterium 
or a staphylococcus, infections due to 
susceptible strains of staphylococci in 
patients allergic to other antibiotics, and in 
mixed staphylococcal/Gram-negative 
infections. 

Amikacin may be indicated in the treatment 
of neonatal sepsis when susceptibility testing 
indicates that other aminoglycosides cannot 
be used. In certain severe infections such as 
neonatal sepsis, concomitant therapy with a 
penicillin-type drug may be indicated be- 
cause of the possibility of infections due to 
Gram-positive organisms such as strepto- 
cocci or pneumococci. 


Contraindications: 
A history of hypersensitivity to amikacin. 


Warnings: 
See “Warning” box above. 


Precautions: 
Amikin is potentially nephrotoxic, ototoxic, 
and neurotoxic. The concurrent or serial use 


Probably today's most important hospital antibiotic. 


of other ototoxic or nephrotoxic agents should 
be avoided either systemically or topically 
because of the potential for additive effects. 
Such agents include antibacterial drugs such 
as kanamycin, gentamicin, tobramycin, 
neomycin, streptomycin, cephaloridine, 
paromomycin, viomycin, polymycin B, colistin 
and vancomycin as well as certain diuretic 
agents such as ethacrynic acid or furosemide. 


Adverse Reactions: 
Ototoxicity —See "Warning" box. 
Nephrotoxicity — Albuminuria, presence of 

reù and white cells, casts, azotemia and 
oliguria have been reported. 

ther—Skin rash, drug fever, headache, 
paresthesia, tremor, nausea and vomiting, 
eosinophilia, arthralgia, anemia, hypotension. 


Dosage and Administration: 

The usual I.M. or I. V. dose with normal renal 
function is 15 mg./Kg./day divided into 2 or 
3 equal doses administered at equally- 
divided intervals. For the heavier individual 
(greater than 100 Kg.), the total daily dose 
should not exceed 1.5 Gms. per day. 

When amikacin is indicated in newborns 
(see box "Warning ), it is recommended that 
a loading dose of 10 mg./Kg. be admin- 
istered initially to be followed with 7.5 mg./ 
Kg. every 12 hours. 

The usual duration of treatment is 7 to 10 
days. The total daily dose by all routes of 
administration should not exceed 15 mg./ 
Kg./day for the average-weight person. In the 
unusual circumstances where treatment be- 
yond 10 days is considered, the use of Amikin 
should be reevaluated and, if continued, 
renal and auditory functions should be 
monitored daily. 

For patients with impaired renal function, 
whenever possible, serum amikacin concen- 
trations should be monitored by appropriate 
assay procedures. Doses may be adjusted in 
patients with impaired renal function either 
by administering normal doses at prolonged 
intervals or by administering reduced doses 
at a fixed interval. 

The solution for intravenous use is pre- 
pared by adding the contents of a 500 mg. 
vial to 200 ml. of sterile diluent such as 
Normal Saline or 595 Dextrose in Water or 
any other compatible solution. 

The solution is administered over a 30- to 
60-minute period. 


Supplied: 

Rubber-capped vials as a ready-to-use 
sterile aqueous solution: 100-mg., 500-mg., 
and 1.0-Gm. vials. 


® BRISTOL LABORATORIES 
BRISTOL Division of Bristol-Myers Co. 
Syracuse, New York 13201 
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ular Nodules 
Are Not Bacterial 


E. Dale Everett, MD, Boyd Terry, MD 


© A case of lymphocutaneous sporotrichosis was thought to 
represent bacterial pyoderma. Lack of recognition led to exces- 
sive costs and a delay in the institution of specific therapy. The 
differential and an approach to diagnosis of pus-containing 
nodules are discussed. 

(Arch Surg 113:1477, 1978) 


"rwr infections in the form of pus-containing 
nodules are commonly encountered in the practice of 
medicine and are almost invariably caused by staphylococci. 
Exceptions do occur, and unnecessary discomfort and 
excessive costs may be sustained by the patient unless the 
eorrect diagnosis is made. Such cases may be referred for 
surgical consultation, as illustrated by the following 
report. 


REPORT OF A CASE 


In mid-June, a 43-year-old previously healthy man had a red 
papule develop on his left thumb, which he attributed to a burn. 
Because of persistence of the lesion and the development of 
nodules on the forearm, he saw a physician in late June, who 
prescribed antimicrobial agents. The patient's condition failed to 
improve, leading his primary physician to refer him to a surgical 
colleague, who hospitalized the patient, incised and drained eight 
to ten lesions, and prescribed further antibiotic therapy. After 
discharge from the hospital, the lesions failed to heal, and new 
ones continued to appear. This led to rehospitalization in August, 
where incision and drainage of about 30 lesions were performed 
and additional antimicrobial therapy was administered. During 
this hospitalization, the original lesion on the thumb was unhealed; 
therefore, a skin graft was applied. No resolution was seen and the 
patient was referred to the surgical service of the University of 
Missouri Medical Center, Columbia, in late September. 

Pertinent physical findings were limited to the left upper 
extremity, where 30 to 40 erythematous, 1- to 2.5-em nodular and 
plaque iesions were present (Figure). Results of routine laboratory 
studies, a serologic test for syphilis, and chest x-ray film were 
normal. Gram stain of exudate from a lesion showed no orga- 
nisms. 

A clinical diagnosis of lymphocutaneous sporotrichosis was 
made, biopsy for histology and culture performed, and the patient 
begun an a regimen of oral potassium iodide. Histologic examina- 
tion of the biopsy specimen with routine and special stains showed 
only chronic inflammation. Sporothrix schenckii grew in cultures 
on the ñfth day of incubation. Examination of the patient one 
month after treatment with potassium iodide showed the lesions 
to be almost completely healed. 


COMMENT 


Our experience with this case is apparently not unique, 
in that Baxter' described a similar case of sporotrichosis in 
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Arm showing extensive nodular lesions 
prior to treatment. 


which proper diagnosis and therapy were not accomplished 
for three months, resulting in a cost of over $8,000. 

Although Staphylococcus aureus most frequently pro- 
duces pus-containing nodules, alternate etiologies should 
be considered. Diseases that mimic furunculosis include 
tuberculosis, atypical mycobacteria (particularly Mycobac- 
terium marinum), tularemia, nocardiosis, coccidioidomy- 
cosis, histoplasmosis, blastomycosis, syphillis, leishmania- 
sis, yaws, sporotrichosis, and skin tumors.? 

When staphylococci are the cause, a Gram stain of the 
pus will almost invariably confirm one's clinical suspicion. 
Furthermore, a culture will be confirmative, since staphy- 
lococci are grown with ease. If a decision is made to treat 
the patient with drainage of the lesions plus or minus 
appropriate antimicrobial agents, one should expect 
improvement within a few days. 

If the foregoing criteria are not met, this should alert the 
physician to carefully look for the other etiologies, rather 
than changing antimicrobial agents, ete, as exemplified in 
our case. We would suggest an approach such as was 
utilized in this case. Obtain pus for Gram stain and culture. 
If unrewarding, perform appropriate serologic studies and 
take a biopsy specimen of a lesion for histologic examina- 
tion to include special stains and for culture for bacteria 
(anaerobie and aerobic), acid-fast bacilli, and fungi. 


References 
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nterior Resection of the 


Colon and Anastomosis With Staples 


e Astapling device introduced through the rectum significant- 
ly simplifies the construction of a secure, low, end-to-end 
anastomosis of the rectosigmoid. 

(Arch Surg 113:1479, 1978) 


umors cf the colon situated deep in the pelvis, which 

have heretofore required an abdominoperineal resec- 
tion or a difficult and often precarious anastomosis, can 
now be easily and safely handled with a stapling instru- 
ment. 


TECHNIQUE 


The patient is placed on his back, with the buttocks at the end of 
the table and the thighs slightly flexed and abducted enough to 
permit an assistant to sit between the legs when ready to use the 
instrument. A standard bowel resection is performed, ligating the 
inferior mesenteric or the sigmoid artery, whichever is the 
preference of the surgeon. One must allow for adequate bowel 
length to be brought into the pelvis without tension for an 
end-to-end anastomosis. The distal 2.5 em of colon is cleared of fat, 
because this portion will be used to hold the bowel in the clamp for 
stapling and will be removed. The proximal end of what will be the 
rectal stump is similarly stripped to clear the bowel wall, as it, too, 
will be removed. 

Because they slide easily with minimal tearing, a 00 nylon or 
polypropylene suture on a Keith needle is placed in the proximal 
stump with the use of a purse-string instrument made by the US 
Surgical Corp but not illustrated here. This instrument is then 
removed and placed on the rectum as far distal to the tumor as the 
surgeon wishes, noting again that the 2.5 cm distal to the purse 
string will be the final edge of the resection. Placement of the 
distal purse-string is more difficult, because there is just barely, or 
perhaps not enough, room in the pelvis to pass a Keith needle 
through the instrument. Angling of the instrument helps. A swivel 
joint at the handle attachment might be an improvement. 

Once into the instrument, the needle may need to be rotated on 
its long axis. If there is not enough room to use the purse-string 
instrument, the purse-string must be put in freehand. If so, many, 
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Fig 2.—Both ends of bowel tied 
around shaft with previously in- 
serted purse-string sutures. 


Fig 1.—Instrument open. 
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PURSE-STRING 
SUTURES 





Frank J. Lepreau, MD 


many bites must be used so that later, all the free bowel edge is 
pulled up tightly around the stapling instrument shaft. 

Next, an assistant sits between the legs of the patient and 
passes the stapling device through the anus until it appears at the 
rectal stump; he opens the gap between cartridge and anvil by a 
screw device on the handle (Fig 1), and then the abdominal 
surgeon ties down the rectal purse-string tightly about the shaft 
beyond the cartridge. The abdominal surgeon now passes the 
proximal end of the bowel onto the anvil using two Allis clamps 
posteriorly and one anteriorly. The bowel is lined up without 
rotation and the proximal purse-string is tied (Fig 2). The perineal 
operator approximates the two ends of the bowel by a screw in the 
handle (Fig 3). He then squeezes the handle on the instrument, 
which at once cuts the diaphragm and inserts two rows of staples 
at the periphery. One temporary figure-of-eight or mattress 
suture of any material is placed on the anterior aspect of the 
anastomosis into the proximal and distal parts of the bowel just 
over the suture line to lift it up and disengage the rim of the bowel. 
The instrument is removed from the rectum, and the anastomosis 
is finished. 


COMMENT 


The present patient was a 73-year-old man whose condi- 
tion was being maintained with digoxin for mild cardiac 
failure. He had moderately severe chronic obstructive 
pulmonary disease with a forced expiratory volume in one 
second of 54% of normal and a Po. level of 64 mm Hg. He 
had a poorly functioning right kidney with a large stag- 
horn caleulus and a creatinine level of 1.5 mg/dl. At sig- 
moidoscopy, there was a fungating tumor at 13 cm from 
the anus, a biopsy specimen of which showed a moderately 
well-differentiated invasive adenocareinoma. The bowel 
was prepared with erythromycin and neomycin sulfate. A 
rectal dilation was done on the operating table. The 
operation was performed easily as described. The patholo- 
gy report was a Duke’s C classification tumor with one 
lymph node involved. The transection was 5.6 em distal and 
22.0 em proximal to the tumor. The convalescence of the 
patient was uneventful. He was passing gas and stool on 
his fourth postoperative day and was home on the 12th. 


The auto suture model EEA was made available by the US Surgical Corp, 
Stamford, Conn. 


Fig 3.—Instrument closed, ready to 
cut and staple by squeezing han- 
dle. 
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Idiopathic Thrombocytopenia 
Purpura 


To the Editor.—We report a case of 
recurrent idiopathie thrombocytope- 
nia purpura (ITP), in which removal of 
an accessory spleen increased the 
platelet count with a concomitant 
reduction in steroid requirements. 


Fig 1.—Liver-spleen showing accessory 
spleen. 
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3 
Report of a Case.—A 25-year-old man was 
referred to the hospital with a platelet 
count of 12,000/cu mm that was noted prior 
to dental surgery. At age 9 years, ITP 
developed and he was treated with predni- 
sone and splenectomy. He reports several 
subsequent episodes of epistaxis and pete- 
chial rashes. 
Examination showed an abdominal scar 


and petechiae on both legs. Admission 


laboratory studies were remarkable only 
for a platelet count of 6,000/cu mm. No 
Howell-Jolly bodies were seen on peripher- 
al blood smear. Bone marrow aspirate 
showed increased megakaryocytes. Liver- 
spleen scan (Fig 1) revealed an accessory 
spleen. 

His course is shown in Fig 2. Initial 
improvement with prednisone was not 
maintained as the dose was reduced. An 
accessory spleen was removed from the 
region of the tail of the pancreas. Eight 
months later, the platelet count remains 
70,000 to 100,000/cu mm while receiving 
only 10 mg of prednisone daily. Howell- 
Jolly bodies were noted on a recent periph- 
eral smear. 


Fig 2.—Patient's clinical course, showing platelet counts and prednisone dosage. 
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Comment.—The role of accessory 
spleens in the recurrence of ITP has 
been previously reported.'? The ab- 
sence of Howell-Jolly bodies on the 
peripheral smear of a patient who had 
a splenectomy suggests the presence 
of active splenic tissue. This may be 
localized by radionucleotide scanning. 
Removal of an accessory spleen may 
not produce a complete remission, but 
may noticeably reduce prednisone 
requirements and obviate the need for 
immunosuppressive therapy. 

KENNETH S. SCHER, MD 
Huntington, WVa 
JOHN C. PHARES, MD 
Philadelphia 


1. Ham IM, Wainscoat JS: Recurrent thrombo- 
cytopenic purpura associated with accessory 
spleen. Arch Dis Child 51:154-156, 1976, 

2. Aspnes GT, Pearson HA, Spencer RP, et al: 
Recurrent idiopathic thrombocytopenic purpura 
with accessory splenie tissue. Pediatrics 55:131- 
134, 1975. 


Improved Custom Made 
Tracheostomy Tube 


It is occasionally necessary to mod- 
ify tracheostomy tubes according to 
specific clinical needs. Two situations 
commonly require such modifications 
when tracheostomy cannot be 
avoided: distal tracheal strictures re- 
quiring unusually long cannulae’? and 
restrictive lung disease in infants 
requiring high pressure ventilation. 

In each case, the need to modify 
existing tubes arises because tra- 
cheostomy cannulae of unusual length 
and bore are commercially unavail- 
able. In the former instance, there is a 
need for tracheostomy tubes of suffi- 
cient length to bypass distal stric- 
tures (Fig 1), and in a latter instance, 
small-bore cuffed tubes for infants 
are required to provide effective 
ventilatory support (Fig 2) In this 
regard, commercially available tra- 
cheostomy tubes with cuffs are un- 
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available in sizes measuring less than 
8.5 mm outside diameter (Shiley) and 
8.0 mm outside diameter (Portex). 

To meet unusual clinieal demands, 
the following techniques of endotra- 
cheal tube modification are useful. 
standard endotracheal tubes are split 
proximally using the split ends as 
flanges to which cervical tapes may be 
secured. By incorporating the cuff 
apparatus into the flange, cuff func- 
tion may be preserved. An endotra- 
cheal adapter is fitted to the proximal 
end of the newly constructed tracheos- 





Fig 1.—Assembled components of custom- 
made long tracheostomy tube; outer diam- 
eter, 12 mm. Compare length to standard 
Portex tube below. 


Fig 2.—Assembled components of newly 
constructed cuffed pediatric tracheosto- 
my tube; outer diameter, 4.2 mm. Compare 
this with smallest cuffed Portex tube; 8.0- 
mm outer diameter seen on right. 





tomy tube to prevent luminal collapse. 
For this purpose, American Hospital 
cuffed endotracheal tubes are current- 
ly available in outer diameters of 4.2 
to 13.4 mm. This simplified technique 
of tube modification may be useful if 
not occasionally lifesaving. 

DAVID E. EIBLING, MD 

CLARENCE T. SASAKI, MD 

New Haven, Conn 


l. Galvis AC, Heller RM, Haller JA: Custom 
made tracheostomy tube to relieve lower tracheal 
obstruction in infants and young children. Pedi- 
atrics 59:42-44, 1977. 

2. Levine P, Sasaki CT, Kirchner JA: The long 
tracheostomy tube. Arch Otolaryngol 104:108-110, 
1978. 
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Outpatient Breast Surgery 


To the Editor.—The article by Walker 
et al (113:942-946, 1978) in the 
ARCHIVES again demonstrates the 
safety, savings, and patient accept- 
ance of outpatient breast surgery. 
Several previous authors'^ have pub- 
lished similar findings without alter- 
ing traditional surgical practice. A 
recent audit of frozen section exami- 
nations at St Mary's Hospital, Hunt- 
ington, W Va, demonstrates this point. 
In 1977, there were 310 frozen sections 
of breast specimens; 67 malignant and 
243 benign, all done on hospitalized 
patients. 

To reduce the number of costly 
hospital admissions for benign breast 
disease, an approach that is palatable 
to the practicing surgeon is required. 
A selective approach to the woman 
with a breast mass is proposed. It is 
possible to differentiate, preopera- 
tively, between high-risk and low-risk 
breast lesions, on clinical grounds, as 
seen in a recent personal series of 75 
consecutive breast biopsy specimens. 
Thirty-two women with low-risk le- 
sions underwent outpatient breast 
biopsy. Forty-three patients with 
more suspicious lesions had biopsies 
on an inpatient basis. No patient 
undergoing an outpatient biopsy was 
found to have cancer, in contrast to a 
28%-incidence of malignant neo- 
plasms in the inpatient group 
(P < .003). 

While selecting low-risk breast le- 
sions for outpatient surgery does 
represent a compromise, it may be 
more readily accepted and practiced 
than an "all or none" policy. 

KENNETH S. SCHER, MD 
Huntington, WVa 


l. Baker RR: Outpatient breast biopsies. Ann 
Surg 185:543-547, 1977. 

2. Hunt TK, Crass RA: Breast biopsies on 
outpatients. Surg Gynecol Obstet 141:591-594, 
1975. 


An Improved Method of Skin 
Closure 


Many methods of skin closure and 
improved suture removal have been 
proposed in the past, and to review 
them would represent an unwelcome 
waste of the reader’s time. The meth- 
od herein proposed is designed to aid 
wound closure by stabilizing and 
supporting the wound edges during 
suture placement and to aid in the 
process of suture removal at a later 
date. | 
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For this technique, the wound is 
closed in a routine manner, including 
closure of the subcutaneous layers. 
Just prior to placement of the skin 
suture, the skin edges are cleansed 
and sterile tapes are placed parallel to 
the wound edge. These are placed 
extending to the ends of the incision 
and are 0.625 to 1.25 cm wide (Figure, 


BASRES See 





Left, Sterile paper tapes are placed paral- 
lel to wound edge. Center, Skin sutures 
are placed through paper tapes and tied in 
routine manner. Right, Second layer of 
tape is placed over sutures on one side of 
wound. 


left). Skin sutures are then placed in 
the usual manner (interrupted, run- 
ning, simple, or mattress), with the 
suture penetrating both the paper 
strip and the underlying skin (Figure, 
center). The paper strip supports the 
wound and relieves suture pressure. 
This aids the placement of sutures and 
also decreases the possibility that the 
stitch will cut through the skin 
making removal difficult and scarring 
probable. After the wound has been 
closed, a second layer of tape is placed 
over the first on one side of the 
wound, covering the ties of the inter- 
rupted stitches (Figure, right). When 
the sutures are to be removed, the 
exposed sutures are cut on the oppo- 
site side, the double layer of tape is 
removed as one, thus, removing the 
cut sutures with it; the single layer of 
tape may then be removed. 

This technique is compatible with 
many types of closure and suture 
materials. Use of this method does not 
interfere with any dressing tech- 
niques; this method has been well 
accepted by both patients and staff 
alike. 

ROGER P. SMITH, MD 
/ Urbana, Ill 
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Calendar of Events 


1978 


December 


Southern Surgical Association, The Homestead, 
Hot Springs, Va, Dec 4-6. Limited to members 
and invited guests. 

American Medical Association Winter Scientific 
Meeting, Las Vegas, Dec 7-10. 


1979 


January 


Society of Thoracic Surgeons, Hyatt & Adams 
Hotel, Phoenix, Ariz, Jan 15-17. For informa- 
tion contact W. G. Purcell, 111 E Wacker Dr, 
Chicago, IL 60601. 

Southern California Chapter, American College 
of Surgeons, Marriott Hotel, Newport Beach, 
Calif, Jan 19-21. Sec Leon Morgenstern, MD, 
8700 Beverly Blvd, Los Angeles, CA 90048 


February 


Clinical Society of GU Surgeons, New York, Feb 
8-9. Limited to members and invited guests. 
Society of University Surgeons, Salt Lake City, 
Feb 15-17. Sec: P. William Curreri, MD, New 
York Hospital-Cornell Medical Center, 525 E 

68th St, New York, NY 10021. 

American Academy of Orthopaedic Surgeons, 
San Francisco, Feb 22-27. Asst Exec Dir: 
Thomas C. Nelson, 444 N Michigan Ave, 
Chicago, IL 60611. 


March 


Central Surgical Association, Omaha, March 
1-3. Sec: Robert J. Freeark, MD, 2160 S First 
Ave, Maywood, IL 60153. 

Southeastern Surgical Congress, Americana 
Hotel, Bal Harbour, Fla, March 18-22. Sec-Dir: 
A. H. Letton, MD, 315 Boulevard NE, Atlanta, 
GA 30312. 

American Pediatric Surgical Association, Los 
Angeles, March 25-28. Sec: James A. O'Neill, 
MD, Vanderbilt University School of Medicine, 
Nashville, TN 37232. 

Society of Neurological Surgeons, San Antonio, 
Tex, March 29-31. For information contact 
James Story, University of Texas Health 
Sciences Center, San Antonio, TX 78284. 
Limited to members and invited guests. 


April 


American College of Surgeons Spring Meeting, 
Denver, April 2-5. Contact: E. W. Gerish, MD, 
ACS office, 55 E Erie St, Chicago, IL 60611. 

American Bronchoesophagological Associa- 
tion, Century Plaza Hotel, Los Angeles, April 
3-4. Sec: L. W. Pratt, MD, 37 Lawrence Ave, 
Fairfield, ME 04937. 
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American Society for Artificial Internal Organs, 
New York Hilton, New York, April 19-21. Exec 
Dir: Ms K. K. Burke, PO Box 777, Boca Raton, 
FL 33432. 

American Association of Neurological Sur- 
geons, Century Plaza Hotel, Los Angeles, April 
22-26. Exec Dir: Carl H. Hauber, 625 N Michi- 
gan Ave, Chicago, IL 60611. 

Southwestern Surgical Congress, Caesars Pal- 
ace Hotel, Las Vegas, April 23-26. Sec: J. A. 
Barney, MD, 708 Physicians & Surgeons Bldg, 
Oklahoma City, OK 73101. 

American Surgical Association, White Sulphur 
Springs, WVa, April 25-27. Sec: J. V. Maloney, 
MD, UCLA School of Medicine, Los Angeles, 
CA 90024. Limited to members and invited 
guests. 

American Association of Plastic Surgeons, The 
Breakers, Palm Beach, Fla, April 29-May 2. 
Contact: M. S. Turkiewicz, MD, 25 Prescott St 
NE, Atlanta, GA 30308. 

American Association for Thoracic Surgery, 
Boston, April 30-May 2. Exec Sec: W. T. 
Maloney, 6 Beacon St, Boston, MA 02108. 


May 


American Urologic Association, New York, May 
13-17. Exec Sec: Richard J. Hannigan, 1120 N 
Charles St, Baltimore, MD 21201. 

Society for Surgery of the Alimentary Tract, New 
Orleans, May 22-23. Sec: Larry C. Carey, MD, 
Ohio State University, 410 W 10th Ave, Colum- 
bus. OH 43210. 

Neurosurgical Society of America, White Sul- 
phur Springs, WVA, May 23-26. Sec: James 
Story, MD, University of Texas Health 
Sciences Center, San Antonio, TX 78284. 


June 


American Orthopaedic Association, Doral 
Beach, Puerto Rico, June 18-21. Sec: Richard 
E. King, MD, 444 N Michigan Ave, Chicago, IL 
60611. 

Society for Vascular Surgery, Opryland Hotel, 
Nashville, Tenn, June 28-29. 

International Cardiovascular Society, Opryland 
Hotel, Nashville, Tenn, June 29-30. Sec: 
William Fry, MD, 5323 Harry Hines Blvd, 
Dallas, TX 75235. 


September 


American Association for the Surgery of Trau- 
ma, Sept 13-15, Drake Hotel, Chicago. 


October 


American Society for Plastic and Reconstruc- 
tive Surgery, Oct 7-12, Toronto. Contact 
ASPRS Executive Office, 29 E Madison, Suite 
800, Chicago, IL 60602. 

American College of Surgeons, Oct 22-26. 
Chicago. Contact Edwin Gerrish, MD, ACS, 55 
E Erie St, Chicago, IL 60611. 


November 


American College of Chest Physicians, Nov 4-8, 
Houston. Contact ACCP, 911 Busse Hwy, Park 
Ridge, IL 60068 

Western Surgical Association, Nov 11-14, The 
Broadmoor, Colorado Springs, Colo. Contact 
Secretary Paul Hodgson, MD, University of 
Nebraska, Omaha, NE 68105. 
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Brief Summary of Prescribing Information 

DESCRIPTION Each tablet of PERCOCET®-5 contains 
5 mg oxycodone hydrochloride (WARNING: May be habit 
forming), 325 mg acetaminophen (APAP). 


INDICATIONS For the relief of moderate to moderately 
severe pain. 

CONTRAINDICATIONS Hypersensitivity to oxycodone or 
acetaminophen. 

WARNINGS Drug Dependence Oxycodone can produce 
drug dependence of the morphine type and, therefore, 
has the potential for being abused. Psychic 
dependence, physical dependence and tolerance may 
develop upon repeated administration of 
PERCOCET®-5, and it should be prescribed and 
administered with the same degree of caution 
appropriate to the use of other oral narcotic-containing 
medications. Like other narcotic-containing 
medications, PERCOCET®-5 is subject to the Federal 
Controlled Substances Act. 

Usage in ambulatory patients Oxycodone may impair 
the mental and/or physical abilities required for the 
performance of potentially hazardous tasks such as 
driving a car or operating machinery. The patient using 
PERCOCET®-5 should be cautioned accordingly. 
Interaction with other central nervous system 
depressants Patients receiving other narcotic anal- 
gesics, general anesthetics, phenothiazines, other 
tranquilizers, sedative-hypnotics or other CNS 
depressants (including alcohol) concomitantly with 
PERCOCET®-5 may exhibit an additive CNS depression. 
When such combined therapy is contemplated, the dose 
of one or both agents should be reduced. 

Usage in pregnancy Safe use in pregnancy has not 
been established relative to possible adverse effects on 
fetal development. Therefore, PERCOCET®-5 should not 
be used in pregnant women unless, in the judgment of 
the physician, the potential benefits outweigh the 
possible hazards. 

Usage in children PERCOCET®-5 should not be 
administered to children. 

PRECAUTIONS Head injury and increased intracranial 
pressure The respiratory depressant effects of — - 
narcotics and their capacity to elevate cerebrospinal 
fluid pressure may be markedly exaggerated in the 
presence of head injury, other intracranial lesions or a 
pre-existing increase in intracranial pressure. 
Furthermore, narcotics produce adverse reactions 
which may obscure the clinical course of patients with 
head injuries. 

Acute abdominal conditions The administration of 
PERCOCET®-5 or other narcotics may obscure the 
diagnosis or clinical course in patients with acute 
abdominal conditions. 

Special risk patients PERCOCET®-5 should be given 
with caution to certain patients such as the elderly or 
debilitated, and those with severe impairment of 
hepatic or renal function, hypothyroidism, Addison's 
disease, and prostatic hypertrophy or urethral stricture. 


ADVERSE REACTIONS The most frequently observed 
adverse reactions include light-headedness, dizziness, 
sedation, nausea and vomiting. These effects seem to 
be more prominent in ambulatory than in 
nonambulatory patients, and some of these adverse 
reactions may be alleviated if the patient lies down. 


Other adverse reactions include euphoria, dysphoria, 
constipation, skin rash and pruritus. 


DOSAGE AND ADMINISTRATION Dosage should be 
adjusted according to the severity of the pain and the 
response of the patient. It may occasionally be 
necessary to exceed the usual dosage recommended 
below in cases of more severe pain or in those patients 
who have become tolerant to the analgesic effect of 
narcotics. PERCOCET®-5 is given orally. The usual 
adult dose is one tablet every 6 hours as needed for 
pain. 

DRUG INTERACTIONS The CNS depressant effects of 
PERCOCET®-5 may be additive with that of other CNS 
depressants. See WARNINGS. 6085 BS 
DEA Order Form Required. . 

PERCOCET* is a U.S. registered trademark of Endo Inc. 
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Britains health care system is pre- 
dominantly nationalized. France of- 
fers its citizens a national health and 
social insurance plan. These compre- 
hensive references cover each system's 
evolution. . .operation. . application... 

problems...achievements...and  per- 
sonnel. 


The French Health Care System 
(OP-460) costs $3.50; The British 
Health Care System (OP-461), $7.50. 
The set is $10. To order your copies, 
write Order Dept., AMA, 535 N. Dear- 
born St., Chicago, Ill. 60610. 
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In this Index in alphabetical order are listed the names of authors of all articles and correspondence. Full 
citation is given under first author only; reference is made from joint authors. Reviewers of books, authors 
of editorial comments, and discussants are listed in the Author Index. Names which begin with a prefix are 


entered under the prefix. 
A 


Abbott WM: Discussion, 1348 (No) 

Abbott WM see Bouchier-Hayes DJ; Brewster 
DC 

Abboud CF see Linos DA 

Ackroyd F see Corlette MB Jr 

Adam YG see Ashur H 

Ahlquist RE Jr: Discussion, 480 (Ap) 

Aisner J, Morris D, Elias EG, Wiernik PH: Scien- 
tifie reporting questioned (corres.) 1111 (Se) 

Aisner J see Morris D 

Aliapoulios MA see Chen PS 

Allison-JG: Cholecystocele, 994 (Au) 

Alpert see Cohn LH 

Anagnostopoulos CE see Lamberti JJ 

Andersen CA see Collins GJ Jr; McDonald PT 

Anderson CB, Haid SD, Hruska KA, Etheredge 
EA: Significance of microbial contamination of 
stored cadaver kidneys, 269 (Mr) 

Anderson MJ see Condon RE 

Andersson A, Bergdahl L: Cystosareoma phyl- 
lodes in young women, 742 (Je) 

Anton AH see Rasmussen JP 

Archie JP Jr, Murray HM Jr: Benign polypoid 
adenoma of ampulla of Vater, 180 (Fe) 

Arcilla RA see Lamberti JJ 

Ariyan S, Enriquez R, Krizek TJ: Wound contrac- 
tion and fibrocontractive disorders, 1034 (Se) 

Artz S. Lehman JA Jr: Surgical correction of 
massive gynecomastia, 199 (Fe) 

Asada S see Kimura K 

Asche: NL, Simmons RL, Marker S, Najarian JS: 
Listeria infection in transplant patients, 90 
(Ja) 

Ashbaugh DG: Discussion, 391 (Ap) 

Ashur H, Siegal B, Oland Y, Adam YG: Caleified 
gallbiadder (porcelain gallbladder) 594 (My) 

Aufses AH Jr see Kim U 

Avigac IS see Wolfstein IH 

Ayvazian VH see Monafo WW 

Azzara V see Wapnick S 


Badger WE see Volpicelli NA 

Bahnson HT see Campbell CD 

Baker JD: Poststress Doppler ankle pressures, 
1171 (Oc) 

Baker RJ: Complication of Gastric Surgery (Book 
Review) 1112 (Se) 

Baker RJ: Emergency medical services categori- 
zatien and regionalization, 1133 (Oc) 

Baker WH, String ST, Hayes AC, Turner D: 
Diagnosis of peripheral occlusive disease, 1308 
(No) à; 

Baker WH: Discussion, 412, 423 (Ap), :310 (No) 

Ballantine TVN see Grosfeld JL 

Bardin J see Charters AC 

Barnes RW: Discussion, 1269 (No) 

Barnes RW see Hummel BW 

Barret! CH see Minichan DP Jr 

Barrett J, Tahir AH, Litwin MS: Increased pulmo- 
nary arteriovenous shunting in humans follow- 
ing blood transfusion, 947 (Au) 

Barry JM, Farnsworth MA, Bennett WM: Human 
kidney preservation by flushing with intracel- 
lular solution and cold storage, 830 (Jy) 

Barry JM, Fuchs EF: Right renal vein extension 
in esdaver kidney transplantation, 300 (Mr) 

Bartlett JD: Discussion, 486 (Ap) 

Bartlett JD see Volpicelli NA 

Bartlett JG, Onderdonk AB, Louie T, Kasper DL, 
Gorbach SL: Review, 853 (Jy) 

Barza M see Berger SA 

Baue AE: New year and new look, 14 (Ja) 

Beahrs OH see ReMine SG 

Beal JM see Gordon RT 

Beall AC Jr: Discussion, 418, 444 (Ap) 
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Beall AC Jr see Graham JM 

Beck AR see Heimann T 

Becker SN see Llanos OL 

Beebe HG: Discussion, 1338 (No) 

Bennett JM see Gordon DH 

Bennett WM see Barry JM 

Bergan JJ see Flanigan DP 

Bergdah! L see Andersson A 

Berger SA, Barza M, Leslie SW, Raciti A, Kazar- 
ian KK, Kane A: Penetration of clindamycin 
into human appendix, 1094 (Se) 

Berjian RA see Karakousis CP 

Berk JL: Free beer tomorrow, 918 (Au) 

Berkoff H: Discussion, 1277 (No) 

Berkowitz HD: Discussion, 1348 (No) 

Berne TV see Foran B 

Bernhard VM: Discussion, 1271, 1359, (No) 

Bernhard VM see Henry LG; Towne JB; Wingerd 
M 

Bernhardt LC see Jarrett F 

Bertoni G see Carlon GC 

Best DW see Goldman MH 

Beven EG see Hertzer NR 

Beychok IA: Precise diagnosis in severe hemato- 
chezia, 634 (My) 

Bivins BA, Rapp RP, Griffen WO Jr, Blouin R, 
Bustrack J: Dopamine-phenytoin interaction, 
245 (Mr) 

Bivins BA, Sachatello CR, Chuang VP, Brady P: 
Hemosuceus pancreaticus (hemoductal pan- 
creatitis) 751 (Je) 

Blaisdell FW: Discussion, 480 (Ap) 

Blaisdell FW see Murray DH Jr 

Blakemore WS see Davis JT 

Blankenhorn DH see Brooks SH 

Bloch P see Huguet C 

Block MA, Jackson CE, Tashjian AH Jr: 
Management of occult medullary thyroid carci- 
noma, 368 (Ap) 

Block MA: Discussion, 372, 380 (Ap) 

Bloom BS, Hauck WW Jr, Peterson OL, Nicker- 
son RJ, Colton T: Surgeons in United States, 
188 (Fe) 

Bloomfield CD, DeCosse JJ: Staging laparoto- 
my, 1135 (Oc) 

Blouin R see Bivins BA 

Blount SG Jr see Stewart JR 

Blumenberg R: Discussion, 1270 (No) 

Boba A: On nitrous oxide (corres.) 778 (Je) 

Boley SJ see Kleinhaus S 

Bong WL: Alternative to hemorrhoidectomy (cor- 
res.) 342 (Mr) 

Bonner JT see Satiani B 

Bookstein J see Collins GM 

Bookstein JJ see Walter JF 

Boras J, Sparberg M, Poticha SM: Internal 
hernia with gastric outlet obstruction, 756 
(Je) 

Boren C see Moore WS 

Bouchier-Hayes DJ, Maloney RD, Reidy NC, 
Abbott WM: Hemodynamic studies of audiofre- 
quency analysis of earotid bruits, 920 (Au) 

Bouwman DL see Weaver DW 

Boxer MA, Braun J, Ellman L: Thromboembolic 
risk of postsplenectomy thrombocytosis, 808 
(Jy) 

Boyden AM: By precept and example, 359 (Ap) 

Boyden AM: Discussion, 445, 480, 525 (Ap) 

Bradbrook RA see Strang GI 

Bradley EL Ill, Isaacs J: Appendiceal abscess 
revisited, 130 (Fe) 

Brady P see Bivins BA 

Braun J see Boxer MA 

Brenowitz J see Collins MP 

Brewster DC, Schlaen HH, Raines JK, Abbott 
WM, Darling RC: Rational management of 
asymptomatic carotid bruit, 927 (Au) 

Bridges RA see Snyder WH III 

Brief DK: Discussion, 1262 (No) 


Brooks SH, Le Croissette DH, Blankenhorn DH: 
Determinants of atherosclerosis progression 
and regression, 75 (Ja), correction, 453 (Ap) 

Browder W see Rohr MS 

Brown PW see Lawrence W Jr 

Brown RA see Johnson LS 

Buchwald H: Overview and dedication, 18 (Ja) 

Burhenne HJ, Peters HE: Retained intrahepatic 
stones, 887 (Jy) 

Burke JF see Zaki MS 

Burleson RL, Jones DB, Yenikomshian AM, 
Cornwall C, DeVoe C, DeRito J: Clinical renal 
preservation by cryoperfusion with albumin 
perfusate, 688 (Je) 

Burnham SJ see Flanigan DP 

Bush HL Jr see Corson JD 

Bustrack J see Bivins BA 

Butcher HR Jr: Current Trends in Management 
of Breast Cancer (Book Review) 533 (Ap) 

Buzdar AV see Krutchik AN 


C 


Cahow CE: Appendiceal abscess revisited (edito- 
rial comment) 132 (Fe) 

Callow AD, Simeone FA: Grimonster symposium 
on occasion of 50th anniversary of first lumbar 
sympathectomy, 295 (Mr) 

Callow AD see Cossman D; Rosenthal D 

Campbell CD, Hardesty RL, Siewers RD, 
Lerberg DB, Peel RL, Bahnson HT: Selected 
therapy for ascending aortic aneurysms, 1324 
(No) 

Campbell CD: Discussion, 1330 (No) 

Campbell GS: Discussion, 391 (Ap) 

Camuñas JL see Hutchinson JE II! 

Cannon WB see Walter JF 

Capone RR, Sarfeh IJ, Wong PY: Salt and water 
balance before and after peritoneojugular and 
portacaval shunts, 646 (My), correction, 832 
(Jy) 

Carlon GC, Howland WS, Goldiner PL, Kahn RC, 
Bertoni G, Turnbull AD: Adverse effects of 
caleium administration, 882 (Jy) 

Carpenter LC see Thompson NW 

Carpenter NH see Williams HT 

Cerletty JM, Guansing AR, Engbring NH, Hagen 
TC, Kim H-J, Shetty KR, Rosenfeld PS, Wilson 
S: Radiation-related thyroid carcinoma, 1072 
(Se) 

Chan C-K see Jarrett F 

Chang FC see Cheung LY 

Charoenkul V, McElhinney AJ, Hodgson WJB: 
Acidification of rat colon with lactulose, 618 
(My) 

Charters AC, Bardin J: Intrahepatie bile duct 
rupture following blunt abdominal trauma, 873 
(Jy) 

Chen PS, Aliapoulios MA: Acute acalculous 
cholecystitis, 1461 (De) 

Chesney RW see Edmonson MB 

Cheung LY, Chang FC: Intravenous cholangiog- 
raphy in diagnosis of acute cholecystitis, 568 
(My) 

Chitwood WR Jr, Stocks LH, Wolfe WG: Popli- 
teal artery aneurysms, 1078 (Se) 

Cho C, Rullis |, Rogers LS: Bile duct adenomas 
as liver nodules, 272 (Mr) 

Chu W, Strawitz JG: Oncocytoma of parotid 
gland with malignant change, 318 (Mr) 

Chuang VP see Bivins BA 

Cipriano PR see Miller DC 

Clagett GP see Coon WW 

Clark OH: Hyperparathyroidism due to primary 
cystic parathyroid hyperplasia, 748 (Je) 

Cochran ST, Fonkalsrud EW, Gyepes MT: 
Complete obstruction of gastric antrum in 
children following acid ingestion, 308 (Mr) 

Codd JE see Sawyerr OI 
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Coe RC: Inguinal herniorrhaphy “anaes local 
anesthesia (corres.) 905 (Jy) 

Cohen MH see Felix EL 

Cohn LH, Alpert J, Koster JK Jr, Mee RBB, 
Collins JJ Jr: Changing indications for surgi- 
cal treatment of unstable angina, 1312 (No) 

Cohn LH: Discussion, 1316 (No) 

Cole JW: Recent Advances in Surgery (Book 
Review) 908 (Jy) 

Collins GJ see McDonald PT 

Collins GJ Jr, Rich NM, Andersen CA, McDon- 
ald PT: Complex cerebral revascularization, 706 
(Je) 

Collins GJ Jr, Rich NM, Andersen CA, McDon- 
ald PT: Staged aortofemoropopliteal revascu- 
larization, 149 (Fe) 

Collins GM, Johansen K, Bookstein J, Halasz 
NA: Transplant renal artery stenosis occurring 
in both recipients from single donor, 767 (Je) 

Collins JJ Jr see Cohn LH 

Collins JP see Rombeau JL 

Collins MP, Shuck JM, Wachtel TL, Brenowitz J: 
Karly decortication after thoracic trauma, 440 
(Ap) 

Colton T see Bloom BS 

Conard J see Huguet C 

Condon RE, Anderson MJ: Diarrhea and colitis 
in clindamycin-treated surgical patients, 794 
(Jy), correction, 1058 (Se) 

Conners RB see Mulcare RJ 

Conrad M see Thal ER 

Cook JH see McAvoy JM 

Coon WW, Penner J, Clagett GP, Eos N: Deep 
venous thrombosis and  postsplenectomy 
thrombocytosis, 429 (Ap) 

Coon WW: Discussion, 431 (Ap) 

Cooperman M, Martin EW Jr, Evans WE: Signif- 
icance of asymptomatic carotid bruits, 1339 
(No) 

Cooperman M see Evans WE 

Coran AG: Discussion, 459 (Ap) 

Corlette MB Jr, Schatzki S, Ackroyd F: Operative 
cholangiography and overlooked stones, 729 
(Je) 

Cornwall C see Burleson RL 

Corry RJ see Telford GL 

Corson JD, Johnson WC, LoGerfo FW, Bush HL 
Jr, Menzoian JO, Kumaki DJ, Nasbeth DC: 
Doppler ankle systolic blood pressure, 932 
(Au) 

Cossman D, Callow AD, Stein A, Matsumoto G: 
Karly restenosis after carotid endarterectomy, 
275 (Mr) 

Cossman D see Rosenthal D 

Cough NP: Operative Surgery, ed 3, Vascular 
Surgery (Book Review) 343 (Mr) 

Covey TJ Jr: Basic Surgery (Book Review) 1016 
(Au) 

Croft RJ: Reperitonealization and invagination 
of lesser curvature of stomach following proxi- 
mal gastric vagotomy, 206 (Fe) 

Cromartie AD, Kovalcik PJ: Previous appendec- 
tomy does not predispose to right-sided ectopic 
pregnancies (corres.) 905 (Jy) 

Cross GH see Gerrard-Gough B 

Csicsko JF see Grosfeld JL 

Cunningham JJ see Thomas JL 

Cutilletta A see Lamberti JJ 


D 


Dainko EA: Discussion, 452 (Ap), 1277 (No) 

Dainko EA see McAvoy JM 

Dale WA: Discussion, 1269 (No) 

Danese C see Jacobs EW 

Darling RC see Brewster DC 

Dauchot PJ see Rasmussen JP 

Daugherty M, Ernst CB, Sachatello CR, Griffen 
WO Jr: Proximal hepatie duct reconstruction, 
490 (Ap) 
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= fat necrosis of breast [Meyer] 801 (Jy) 


. .. Outpatient breast surgery (corres.) [Scher] 1481 


(De) 


. . Birth Defects see Abnormalities 


Blood Circulation see also Hyperemia; Ische- 
mia 


- .. Surface cooling (20 °C) and cireulatory arrest in 


infants undergoing cardiac surgery [Lamberti] 
822 (Jy) 


. Blood Platelets 


idiopathic thrombocytopenia purpura (corres.) 
[Scher] 1480 (De) 
Blood Pressure 


= Doppler ankle systolic, prognostic value in vein 


— bypass grafts of lower extremity [Corson] 932 


BEC. (An) 


~ nitroprusside prevents adverse hemodynamic 


effects of vasopressin [Gelman] 1465 (De) 


|. noninvasive assessment of peripheral vascular 


. .. System (corres.) [Merrill, Finseth] (reply) [Van 
= De Water] 111 (Ja) | 


poststress Doppler ankle pressures, comparison 


. of treadmill exercise with 2 other methods of 


induced hyperemia [Baker] 1171 (0c) 
reactive hyperemia vs treadmill exercise testing 


. . in arterial disease [Hummel] 95 (Ja) 


Blood Pressure, High see Hypertension 


i E. . Blood Pressure, Low see Hypotension 





Blood Pressure, Venous see Venous Pressure 


. Blood Transfusion 


excision of pulmonary and renal aspergillomas, 
use in chronic granulomatous disease of child- 
_ hood [Ippolito] 640 (My) 


-increased pulmonary arteriovenous shunting fol- 


lowing, relation to sereen filtration pressure, 
prevention by Dacron wool (Swank) filtration 
[Barrett] 947 (Au) 

polyurethane foam (Bentley) mieropore filter 
(corres.) [Litwin] 112 (Ja) 


^ Blood Vessel Prosthesis 


E aneurysm formation in expanded microporous 
. . . polytetrafluoroethylene graft [Roberts] 211 





A arterial 





(Fe) 


grafts, past, present, and future 


[Edwards] 1225 (No) 


" common bile duct obstruction associated with 
_ Dacron H-graft portacaval shunt [Prinz] 333 

(Mr) 

. expanded microporous polytetrafluoroethylene 

. . a8 canine arterial bypass or replacement graft 

=- [Walley] 863 (Jy) 


multiple aneurysms in Dacron velour graft [May] 
320 (Mr) 


_ renal artery-cholecystoduodenal fistula, late com- 


plication of Dacron patch angioplasty for renal 
artery stenosis [Howard] 888 (Jy) 


Blood Vessels see also Angiography; Vascular 


Surgery 


- noninvasive assessment of peripheral system 


(corres) [Merrill, Finseth] (reply) [Van De 
Water] 111 (Ja) 
simplified instrument for noninvasive assess- 
ment, experimental tests with arterial stenosis 
. [Finley] 936 (Au) - 
surgical treatment of thoracic outlet com pression 
syndrome [Williams] 850 (Jy) 
visceral vessel erosion associated with pancreati- 
tis, case reports, review of literature [Gadaez] 
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Blood Volume 

pulmonary effects of albumin resuscitation for 
severe hypovolemie shock [W eaver] 387 (Ap) 

Blunt Injuries see Wounds, Nonpenetrating 

Blutene Chloride see Tolonium Chloride 

Body Fluids uas 

human kidney preservation by flushing with 
intracellular solution and cold storage [Barry] 
830 (Jy) | 

BOOK REVIEWS 

Alton WG Jr: Malpractice: Trial Lawyer's Advice 
for Physicians, 907 (J y) 

Baker RR, ed: Current Trends in Management of 
Breast Cancer, 533 (Ap) 

Bouchier IAD, ed: Recent Advances in Gastroen- 
terology, 772 (Je) 

Cavanagh D, Rao PS, Comas MR: Septie Shock in 
Obstetries and Gynecology, 907 (Jy) 

Conley J: Regional Flaps of Head and Neck, 343 
(Mr) ` í 

Cooperman AM, Hoerr SO: Surgery of Pancreas, 
1018 (Au) 

Foster JH, Berman MM: Solid Liver Tumors, 344 
(Mr) 

Fromm D: Complication of Gastric Surgery, 1112 
(Se) 

Green TH Jr: Gynecology: Essentials of Clinical 
Practice, ed 3, 1016 (Au) 

Hedley-Whyte J, Burgess GE III, Feeley TW, et 
al: Applied Physiology of Respiratory Care, 532 
(Ap) 

James JIP: Scoliosis, ed 2, 772 (Je) 

Kirsh MM, Sloan H: Blunt Chest Trauma, 1114 
(Se) 

Lawrence W Jr, Terez JJ: Cancer Management, 
774 (Je) 

McCredie JA, ed: Basic Surgery, 1016 (Au) 

Madden JL, Hume M: Venous Throm boembolism, 
230 (Fe) 

Maquet PGJ: Biomechanics of Knee, 533 (Ap) 

Matsumoto T, ed: Current Management of Acute 
Gastrointestinal Hemorrhage, 1017 (Au) 

Milton GW: Malignant Melanoma of Skin and 
Mucous Membrane, 1113 (Se) - 

Raven RW, ed: Principles of Surgical Oncology, 
1112 (Se) 

Raviteh MM: Congenital Deformities of Chest 
Wall and Their Operative Correction, 773 (Je) 

Rob C, ed: Operative Surgery, ed 3, Vascular 
Surgery, 343 (Mr) i e 

Sabiston DC Jr, ed: Davis-Christopher Textbook 
of Surgery: Biological Basis of Modern Surgical 
Practice, ed 11, 1114 (Se) 

Saidi F: Surgery of Hydatid Disease, 532 (Ap) 

Selzer R: Mortal Lessons: Notes on Art of 
Surgery, 1017 (Au) 

Silber SJ: Transurethral Resection, 1212 (Oc) 

Spiro HM: Clinical Gastroenterology, 230 (Fe) 

Taylor S, ed: Recent Advances in Surgery, no. 9, 

-908 (Jy) 

Brachial Artery 

method for rapid identification of distal arterial 
tree in massive soft-tissue injury (corres.) 
[Shah] 1015 (Au) 

transposed basilic vein-brachial arteriovenous 
fistula, reliable secondary-access procedure 
[LoGerfo] 1008 (Au) 

Breast 

biopsy, comparison of outpatient and inpatient 
experience [Walker] 942 (Au) 

fat necrosis of [Meyer] 801 (Jy) 

outpatient surgery (corres.) [Scher] 1481 (De) 

surgical correction of massive gynecomastia 
[Artz] 199 (Fe) 

wound contraction and fibrocontractive disorders 
[Ariyan] 1034 (Se) 

Breast Neoplasms 

assessment of routine liver scanning in patients 
with [Wiener] 126 (Fe), (corres.) [Krutchik] 
(reply) [Wiener] 1110 (Se) 

carcinoma, clinical study of 1,686 cases [Meyer] 
364 (Ap) 

carcinoma in young man [Saltzstein] 880 (J y) 

cystosareoma phyllodes in young women [An- 


r ane. Mu à 
t m. " rd TZ ^ us ee i 









 dersson] 742 (Je) 
familial, management of [Lynch] I. biostatistica 
genetic aspects and their limitations, 1053; I 
case reports, pedigrees, genetic counseling, an 
team concept, 1061 (Se) | 
mastectomy as adjunct to combination chem: 
therapy [Morris] 282 (Mr); scientific reportin 
questioned (corres.) [Levitt] (replies) [Aisnei 
DeCosse] 1111 (Se) . 
metastatic axillary adenopathy, estrogen recep 
tor protein as aid in diagnosis [Grundfest] 110. 
(Se) | 
Bufotenin see Serotonin 
Bupivacaine 
epidural injection of local anesthetic and steroid: 
for relief of pain secondary to herpes zoste: 
[Perkins] 253 (Mr) 
Burns 
abnormalities of phenylalanine and tyrosine 
kinetics, significance in septic and nonseptic 
burned patients [Herndon] 133 (Fe) 
burn unit management of toxic epidermal necrol- 
ysis [Demling] 758 (Je) 
hyponatremia associated with tap water debride- 
ment (corres.) [Rosansky] 1211 (Oc) 
in vitro activity of sulfadiazine compounds of 
zinc and silver (corres.) [Nagesha] 906 (Jy) 
"lethal," progress report [Monafo] 397 (Ap) 
prevention of dermal ischemia after thermal 
injury [Robson] 621 (My) 
protective effeets of adenosine triphosphate 
administration in [Zaki] 605 (My) | 
wound excision to fascia in burn patients 
[Levine] 403 (Ap) 
Burns, Electric 
acute acaleulous cholecystitis, ultrasonic appear- 
ance [Chen] 1461 (De) 
Bursa-Dependent Lymphocytes see B-Lympho- 
cytes 


C 


Calcification, Pathologic see Calcinosis 

Calcinosis 

calcified gallbladder 
[Ashur] 594 (My) 

Calcitonin 

diagnosis of occult familial medullary carcinoma 
of thyroid using pentagastrin [Starling] 241 
(Mr) © | 

serum level elevations after apparently adequate 
neck operations, management of occult medul- 
lary thyroid carcinoma evidenced only by 
[Block] 368 (Ap) 

Calcium see also Hypercalcemia 

adverse effects of administration of [Carlon] 882 
(Jy) | 

CALENDAR OF EVENTS 

109 (Ja), 224 (Fe), 341 (Mr), 526 (Ap), 658 (My), 
TTT (Je), 904 (Jy), 1012 (Au), 1116 (Se), 1211 
(Oc), 1366 (No), 1482 (De) 

Candida 


(porcelain gallbladder) 


management of septic thrombosis of inferior 
vena cava caused by [Jarrett] 637 (My) 

Cannulation see Catheterization 

Carbenoxolone Sodium 

benign gastrocolic fistula healing with conserva- 
tive management [Strang] 112:651 (My), 
correction 113:60 (Ja) 

cimetidine, antacids and, for prevention of exper- 
imental stress ulcers [Strauss] 858 (Jy) 

Carbon Dioxide see Hypercapnia 

Carcinoma see also Precancerous Conditions 

breast, clinical study of 1,686 cases [Meyer] 364 
(Ap) | 

breast, in young man [Saltzstein] 880 (Jy) 

colonie, spatial distribution of [Morgenstern] 
1142 (Oc) | 

mastectomy as adjunct to combination chemo- 
therapy [Morris] 282 (Mr), scientific reporting 
questioned (corres.) [Levitt] (replies) [Aisner, 
DeCosse] 1111 (Se) Ss 

occult familial medullary, diagnosis using penta- 
gastrin [Starling] 241 (Mr) 

occult medullary thyroid, management of, evi- 


Subject Index 
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denced only by serum calcitonin level eleva- 
tions after apparently adequate neck opera- 
tions [Block] 368 (Ap) 

parathyroid [Jarman] 123 (Fe) 

primary, of cystic duct [Manabe] 1202 (Oc) 

radiation-related thyroid [Cerletty] 1072 (Se) 

sigmoid colon and rectum, radiotherapy com- 
bined with eurative surgery, use for [Roms- 
dahl] 446 (Ap) 

thyroid, coexistent with parathyroid adenomas, 
càn radiation be blamed? [LiVolsi] 285 (Mr) 

Cardiac Arrest, Induced see Heart Arrest, 
Induced 

Cardiac Output 

hemodynamic effects of dopamine in septic 
shock with and without acute renal failure 
[Samii] 1414 (De) 

nitroprusside prevents adverse hemodynamic 
effects of vasopressin [Gelman] 1455 (De) 

Cardiac Tamponade 

localized, of right atrium and right ventricle, 
intracardiac right-to-left shunting after use of 
Gott shunt [Miller] 764 (Je) 

Cardiology see Vascular Diseases 

Cardiopulmcnary Bypass 

surgery, platelet aggregation during induction of 
anesthesia and following heparinization [Ken- 
nedy] 1429 (De) 

Carotid Arteries 

complex cerebral revascularization [Collins] 706 
(Je) 

Doppler cerebrovascular examination, oculople- 
thysmography, and ocular pneumeplethysmo- 
graphy in detection of [McDonald] 1341 (No) 

early restenosis after endarterectomy [Cossman] 
215 (Mr) 

endarterectomy, cardiac function and hypercar- 
bia [Rasmussen] 1196 (Oc) 

hemodynamic studies of audiofrequency analysis 
of carotid bruits [Bouchier-Hayes] 920 (Au) 

narrowed lumen of Javid shunt due to autoclave 
sterilization (corres.) [Malone] 660 (My) 

natural history of nonstenotic, asymptomatic 
ulcerative lesions of [Moore] 1352 (No) 

rational management of asymptomatic carotid 
bruit [Brewster] 927 (Au) 

results of endarterectomy for vertebrobasilar 
insufficiency [Rosenthal] 1361 (No) 

significance of asymptomatic caretid bruits 
[Cooperman] 1339 (No) 

venous access using bovine carotid heterograft, 
techniques, results, and complications in 75 
patients [Hertzer] 696 (Je) 

Cartilage 

pectus excavatum repair using autologous peri- 
chondrium for sternal support [Fonkalsrud] 
1433 (De) 

Catheterization 

chronie upper extremity arterial insufficiency, 
etiology, manifestations, and operative man- 
agement [Gross] 419 (Ap) 

indications, management, and complications of 
percutaneous subclavian catheters, audit 
[Herbst] 1421 (De) 

method for rapid identification of distal arterial 
tree in massive soft-tissue injury (corres.) 
[Shah] 1015 (Au) 

renal perfusion preservation without cannula- 
tion, prevention of posttransplantation renal 
artery stenosis [Oakes] 654 (My) 

therapeutic angiography, its value to surgical 
patient [Walter] 432 (Ap) 

transcatheter thromboembolectomy ef acute re- 
nal artery occlusion [Millan] 1086 (Se) 

Cavernitis, Fibrous see Penile Induration 

Cecum 

amebiasis causing massive gastrointestinal 
bleeding [Eggleston] 1472 (De) 

Cefazolin Sodium | 

treatment of necrotizing fasciitis caused by 
Staphylocoecus epidermis [Mancusi-Ungaro] 
288 (Mr) 

Central Venous Pressure 

indications, management, and complications of 
percutaneous subclavian catheters, audit 
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[Herbst] 1421 (De) 33 

Cerebral Ischemia, Transient 

results of carotid endarterectomy for vertebroba- 
silar insufficiency [Rosenthal] 1361 (No) 

Cerebral Vasospasm see Cerebral Ischemia, 
Transient 

Cerebrovascular Circulation 

complex cerebral revascularization [Collins] 706 
Je). 

Doppler examination, oculoplethysmography, 
and ocular pneumoplethysmography in detec- 
tion of carotid disease [McDonald] 1341 (No) 

Cerebrovascular Disorders 

natural history of nonstenotic, asymptomatic 
ulcerative lesions of carotid artery [Moore] 
1352 (No) 

results of carotid endarterectomy for vertebroba- 
silar insufficiency [Rosenthal] 1361 (No) 

significance of asymptomatie carotid bruits 
[Cooperman] 1339 (No) 

Cerium 

nitrate and silver sulfadiazine, "lethal" burns, 
progress report [Monafo] 397 (Ap) 

Certificate of Need see Regional Health Plan- 
ning 

Cesarean Section 

sigmoid volvulus in young, case following [Fuller] 
316 (Mr) 

Chest see Thorax 

Cholangiography 

intravenous, in diagnosis of acute eholecystitis 
[Cheung] 568 (My) 

operative, and overlooked stones [Corlette] 729 
(Je) 

Cholangitis 

common bile duet obstruction associated with 
Dacron H-graft portacaval shunt [Prinz] 333 
(Mr) 

Cholecystectomy 

intraoperative measurement of common duct 
resistance [Salomon] 650 (My) 

primary carcinoma of cystic duct [Manabe] 1202 
(Oc) 

Cholecystitis 

acute acalculous, ultrasonic appearance [Chen] 

1461 (De) : 

acute, in elderly, surgical emergency [Morrow] 
1149 (Oc) | 

acute, intravenous cholangiography in diagnosis 
of [Cheung] 568 (My) 

Cholecystocele 

congenital anomaly of gallbladder [Allison] 994 
(Au) 

Cholecystography 

false normal oral, and ultrasound [deGraaff] 877 
(Jy) 

Choledochus see Common Bile Duct 

Cholelithiasis — | 

evaluation of ultrasound in diagnosis of acute 
and chronie biliary traet disease [Thal] 500 
(Ap 

retained intrahepatie stones, use of U tube 
during repeated nonoperative stone extrac- 
tions [Burhenne] 837 (Jy) 

ultrasound and false normal oral cholecystogram 
[deGraaff] 877 (Jy) 

Cholestasis 

hepatie dysfunction during hyperalimentation 
[Sheldon] 504 (Ap) 

Cholesterol 

food products and hyperlipidemia [Kritehevsky] 
52 (Ja) 

new insights into dynamics of [Miettinen] 45 
(Ja), correction, 401 (Ap) 

Cimetidine — 

carbenoxolone sodium, antacids and, for preven- 
tion of experimental stress ulcers [Strauss] 858 
(Jy) 

Clindamycin 

diarrhea and colitis in surgical patients treated 
with [Condon] 794 (Jy), correction, 1058 (Se) 

penetration into human appendix [Berger] 1094 
(Se) 

Cold see also Hypothermia, Induced 

clinical renal preservation by eryoperfusion with 
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- albumin perfusate [Burleson] 688 (Je) 

Colectomy — 

acidification of rat colon with lactulose, its 
effects on healing of colonie anastomoses [Cha- 
roenkul] 618 (My) 

anterior colon resection, method of determining 
level of resection (corres.) (Minichan] 342 
(Mr) 

hemicolectomy, management of appendiceal 
mass [Foran] 1144 (Oc) 

left-sided, with retroileal colorectal anastomosis 
[Rombeau] 1004 (Au) 

low anterior resection of colon and anastomosis 
with staples [Lepreau] 1479 (De) 1 

total, and anal ileostomy in multiple polyposis coli — 
[Wolfstein] 1101 (Se) | 

total, management of familial polyposis coli by, 
with preservation of continence [Heimann] 
1104 (Se) | 


with ileorectal anastomosis, frequency of bowel e + 


movements after [Ottinger] 1048 (Se) pe 
Colitis, Pseudomembranous see Enterocolitis, — 
Acute cC 
Collective Bargaining 
surgical residencies and [Ebert] 677 (Je) 
Colon . AR 
antecolic or retrocolie anastomoses in Billroth II 
gastrojejunostomy? [ReMine] 735 (Je) 
benign gastrocolie fistula healing with conserva- — . 
tive management [Strang] 112:651 (My), -. 
correction 113:60 (Ja) CAN 
colorectal complications of renal allograft trans- - T 
plantation [Sawyerr] 84 (Ja) ' ER 
left-sided colectomy with retroileal colorectal — 
anastomosis [Rombeau] 1004 (Au) | 


missile tract infections after transcolonie gun- — 


shot wounds [Flint] 727 (Je) 


perforation of, due to clay ball (corres.) [Sanchez- E. 


A] 906 (Jy) = 

precise diagnosis in severe hematochezia [Bey- 
chok] 634 (My) 

pseudo-obstruction of [Melzig] 1186 (Oc) 

rat, acidification with lactulose, its effects on 
healing of colonic anastomoses [Charoenkul] 
618 (My) 

side-to-end colorectal anastomosis with monofila- 
ment stainless steel wire [Quill] 1205 (Oc) 

Colonic Neoplasms 

anterior colon resection, method of determining 
level of resection (corres.) [Minichan] 342 
(Mr) 


chemotherapy as adjuvant to surgery for coloree- Dp 
tal cancer, follow-up report [Lawrence] 164  — 


(Fe) 

familial polyposis coli, management by total | 
colectomy with preservation of continence 
[Heimann] 1104 (Se) 

lipoma [Gordon] 897 (Jy) 

low anterior resection of colon and anastomosis 
with staples [Lepreau] 1479 (De) 


radiotherapy combined with eurative surgery for — 


carcinoma of sigmoid colon and rectum [Roms- 
dahl] 446 (Ap) | 


spatial distribution of careinoma [Morgenstern] i 


1142 (Oc) 

total colectomy and anal ileostomy in multiple 
polyposis coli [Wolfstein] 1101 (Se) 

Colostomy = 

side-to-end colorectal anastomosis with monofila- 
ment stainless steel wire [Quill] 1205 (Oc) 

Common Bile Duct 

benign polypoid adenoma of ampulla of Vater, 
treatment by double sphincteroplasty [Archie] 
180 (Fe) 

choledochal eyst, etiologieal considerations and 
surgical management in 22 cases [Kimura] 159 
(Fe) 

injury to portal vein, hazard during exploration 
of [Tchirkow] 745 (Je) 

intraoperative measurement of resistance in 
[Salomon] 650 (My) 

obstruction associated with Dacron H-graft 
portacaval shunt [Prinz] 333 (Mr) 

Common Bile Duct Calculi 

operative cholangiography and overlooked stones 
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[Corlette] 729 (Je) ne 
Complement ; 


endotoxin-challenged monkeys and rats, gluco- 
corticoid effect on serotonin level in blood 
[Erve] 561 (My) 

Comprehensive Health Planning see Regional 
Health Planning 

Computerized X-Ray Scanning see Tomogra- 
phy, Computerized Axial 

Condylomata Acuminata 

new epidemic [Moore] 630 (My) 

Congenital Defects see Abnormalities 

CONSULTANTS 

guest reviewers, Nov 1976-Oct 

Contusions 

|... pulmonary, 

B 900 (Jy) 

~ Copyright 

|. new requirement for authors, 20 (Ja) 

. . Coronary Artery Bypass see Aortocoronary 


1977, 108 (Ja) 


and flail chest syndrome [Parham] 


"c * 


_ Coronary Disease see Aortocoronary Bypass; 
. .... Myocardial Revascularization — 

E . Coronary Vessels | 
— .. determinants of atherosclerosis progression and 
 » . regression [Brooks] 75 (Ja), correction, 453 
(Ap) 
I iji- esophagogastric variceal hemorrhage, treatment 
—  — by percutaneous transhepatic coronary vein 

. _ Occlusion [Widrich] 1331 (No) 
. . Corticoids see Adrenal Cortex Hormones 
= Corticosteroids see Adrenal Cortex Hormones 
. .. Crohn's Disease see Enteritis, Regional 
|» . Crush Syndrome see Kidney Failure, Acute 
|... Cystadenoma 
— pancreatic, 45 cases [Hodgkinson] 512 (Ap) 
|... Cystic Duct | 

|... primary carcinoma of [Manabe] 1202 (Oc) 
.. Cystosarcoma Phyllodes _ 
- in young women [Andersson] 742 (Je) 

a a, b, f À 1 

AR cholecystocele, congenital anomaly of gallbladder 

— A . [Allison] 994 (Au) 
- . Choledochal, etiological considerations and surgi- 
—  . eal management in 22 cases [Kimura] 159 
T7 = (Fe) 
= — Construction of pancreaticocystogastrostomy us- 
= ing automatic stapling device [Gunn] 298 
Er M C ! 
~  hyperparathyroidism due to primary cystic para- 
- . thyroid hyperplasia [Clark] 748 (Je) 
- —  pseudocysts, visceral vessel erosion associated 
— A with pancreatitis [Gadacz] 1438 (De) 














a "n | D 
~ Dacron see Polyethylene Terephthalate 
|. Deamino Arginine Vasopressin see Vasopres- 


e o sin 

- missile tract infections after transcolonic gun- 

_ shot wounds [Flint] 727 (Je) 
tap water, hyponatremia associated with (corres.) 

- — — [Rosansky] 1211 (Oc) 

treatment of necrotizing fasciitis caused by 

C PM Staphylococcus epidermidis [Mancusi-Ungaro] 

= 888 (Mr) 

 . wound excision to fascia in burn patients 

[Levine] 403 (Ap) | 
Decortication | 
early, after thoracic trauma [Collins] 440 (Ap) 
on 

frequency of bowel movements after 
with 
(Se) 

Deformities see Abnormalities 

Devices see Equipment and Supplies 

Dexamethasone 

endotoxin-challenged monkeys and rats, gluco- 
corticoid effect on serotonin level in blood 
[Erve] 561 (My) 

Dextran 40 

hepatic blood flow measurement [Nxumalo] 169 
(Fe) 


j 
fA 
"b 


colectomy 
ileorectal anastomosis [Ottinger] 1048 
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shiv] 1180 (Qc) — — 

early restenosis after carotid endarterectomy 
[Cossman] 275 (Mr) k | 

Diabetic Angiopathies 

long-term results of operative therapy for 
aortoiliac disease [Muleare] 601 (My) 

Diaphragm 

right-sided injury, rarity 
sis? [Jarrett] 737 (Je) 

Diarrhea 

and colitis in clindamycin-treated surgical 

patients [Condon] 794 (Jy), correction, 1058 

(Se) 


or overlooked diagno- 


Diathermy, Surgical see Electrocoagulation 
Diet 
burn unit management of toxic epidermal necrol- 
ysis [Demling] 758 (Je) 
Diet Therapy 
management of hyperlipidemia, diet and drugs 
[Steinberg] 55 (Ja) 
Dietary Fats 
dietary and serum lipids in multifactorial etiolo- 
gy of atherosclerosis [Stamler] 21 (Ja) 
Dinitrochlorobenzene 
condyloma, new epidemic [Moore] 630 (My) 
Diuresis see Osmolar Concentration 
Diverticulitis, Colonic 
colorectal complications of renal allograft trans- 
plantation [Sawyerr] 84 (Ja) 
Dopamine 
hemodynamic effects in septie shock with and 
without acute renal failure [Samii] 1414 (De) 
phenytoin interaction, cause of hypotension in 
critically ill [Bivins] 245 (Mr) 
Down's Syndrome 
critical evaluation of Duhamel operation for 
Hirschsprung’s disease [Grosfeld] 454 (Ap) 
Drainage 
gastric, following truncal vagotomy, new method 
of (corres.) [Longrigg] 905 (Jy) 
management of appendiceal mass [Foran] 1144 
(Oc) 
nasogastric tube, factors influencing intraopera- 
tive gastric regurgitation [Satiani] 721 (Je) 
Drug Interactions 
dopamine-phenytoin interaction, cause of hypo- 
tension in critically ill [Bivins] 245 (Mr) 
Drug Therapy 
management of hyperlipidemia, diet and drugs 
[Steinberg] 55 (Ja) 
Duhamel Operation 
for Hirschsprung's disease, critical evaluation of 
[Grosfeld] 454 (Ap) 
Duodenal Ulcer ; 
antecolic or retrocolic anastomoses in Billroth II 
gastrojejunostomy? [ReMine] 735 (Je) 
reperitonealization and invagination of lesser 
curvature of stomach following proximal gas- 
tric vagotomy [Croft] 206 (Fe) 
odenum 


inframesocolic transduodenal approach to distal 
biliary-pancreatic ductal system [Villalba] 496 
(Ap) | 

preduodenal portal vein, 2 cases with differing 
presentation [Stevens] 311 (Mr) 

renal artery-cholecystoduodenal fistula, late com- 
plication of Dacron patch angioplasty for renal 
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[Ariyan] 1034 (Se) 


EDITORIAL COMMENT 

abdominal aortic aneurysm and retroperitoneal 
fibrosis [Warren] 1460 (De) 

adenocarcinoma of pancreas [Griffen] 1404 (De) 

adverse effects of caleium administration [Mod- 
ell] 885 (Jy) 

antecolic or retrocolic anastomoses in Billroth II 


Ld 


=} 
P 
Ce. 
Bi 


TRA ud Cae e v Ss Kato etm du PLIN f y Ad orm 
- - ^ depress ion of cell-mediated immunity in [Elia- 2 rojen 
g A - Á P "wu ` 













torial Comment-Continued ——— 
ny? [Nyhus] 736 (Je) 
ss revisited [Walton, Cahow] 


i ns NI 
E s > “g 
E X 











0m v 


` 





appendiceal abscess 
132 (Fe) 
cardiac and pulmonary function in regional intes- 
tinal shock [W angensteen] 969 (Au) 
clinical renal preservation by cryoperfusion with 
albumin perfusate [Schiff] 692 (Je) 
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preduodenal portal vein [Hermann] 313 (Mr) 
radiation-related thyroid carcinoma [Kaplan] 
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renal failure in ascites secondary to hepatic, 
renal, and pancreatic disease [Fischer] 585 
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curvature of stomach following proximal gas- 
tric vagotomy [Nyhus] 207 (Fe) 
review, lessons from animal model of intra- 
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salt and water balance before and after peritone- 
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(Oe) 
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needles [Smith] 1409 (De) 
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surgical management of acute upper gastrointes- 
tinal bleeding [Griffen] 1447 (De) 
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mic ischemia [Smith] 1451 (De) 
transcatheter thromboembolectomy of acute re- 
nal artery occlusion [Manniek] 1092 (Se) 
ultrasound and false normal oral cholecystogram 
[Zeppa] 879 (Jy) ) 
vaginitis emphysematosa [Welch] 158 (Fe) 
Electric Stimulation 
vagal, effect on concentration of gastrin in serum 
_and antral mucosa in dogs [Watayou] 87 (Ja) 
Electrocoagulation ` 
endoscopic, alternative to operative therapy in 
"bleeding peptic ulcer disease [Volpicelli] 483 
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subeutaneous, indications, management, and 
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acute cholecystitis in elderly, surgical emergency 
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of [Rosenthal] 1361 (No) 
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graphy in detection of carotid disease [McDon- 
ald] 1341 (No) 
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1352 (No) 

Endoscopy 

benign gastreeolic fistula healing with conserva- 
tive management [Strang] 112:651 (My), 
correction 113:60 (Ja) 

endoscopic electrocoagulation, alternative to 
operative therapy in bleeding peptic ulcer 
disease [Valpicelli] 483 (Ap) 

new technique for rapid endoscope-assisted intu- 
bation of small intestine [Douglas] 196 (Fe) 

surgical management cf acute upper gastrointes- 
tinal bleeding, value of early diagnosis and 
prompt surgical intervention [Kim] 1444 (De) 
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Endotoxins 

endotoxin-challenged monkeys and rats, gluco- 
corticoid effect on serotonin level in blood 
[Erve] 561 (My) 
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adenocarcinoma of small bowel associated with 
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diarrhea and eclitis in clindamycin-treated surgi- 
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review, lessons from animal model of intra- 
abdominal sepsis [Bartlett] 853 (Jy) 
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aortogastric fistula, unusual complication of 
thoracic portion of stomach (corres.) [Deutsch] 
531 (Ap) 
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bleeding [Johnson] 1463 (De) 
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occlusion [Widrich] 1331 (No) 
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laboratory [Baker] 1308 (No) 
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long-term results of operative therapy for 
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staged aortofemoropopliteal revascularization 
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Doppler cerebrovascular examination, oculople- 
thysmography,and ocular pneumoplethysmog- 
raphy in detection of carotid disease [MeDon- 
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Eyebrows 

asymptomatic mass, rare presenting sign of 
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present, and future 
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volunteer clinical, compensation for [Haley] 793 
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False-Negative Reactions 

ultrasound and false normal oral cholecystogram 
[deGraaff] 877 (Jy) 

Fascia 

treatment of necrotizing fasciitis caused by 
Staphylococcus epidermidis [Maneusi-Ungaro] 
288 (Mr) 

wound excision to, in burn patients [Levine] 403 
(Ap) 

Fat Necrosis see Necrosis 

Femoral Artery 
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polytetrafluoroethylene graft [Roberts] 211 
(Fe) 

femoropopliteal vein bypass, problem proximal _ 
anastomosis (corres.) [Samson] 779 (Je) ` 
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aortoiliac disease [Mulcare] 601 (My) 


removal of thrombotic plug from occluded limb of | 


aortofemoral graft [Ernst] 301 (Mr) 
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bophlebitis [Goldman] 204 (Fe) 
FEP see Polytetrafluoroethylene 
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bation of small intestine [Douglas] 196 (Fe) 
Fibroblasts 
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Fibroma 

mesenteric fibromatosis in Gardner's syndrome 
[Karakousis] 998 (Au) 


nonspecific peritesticular fibrosis manifested as — 


testicular enlargement [Honoré] 814 (Jy) 

Fibromuscular Dysplasia see Arterial Occlusive 
Diseases 
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Fistula 

aortogastric, complication of thoracic portion of | 
stomach (corres.) [Deutsch] 537 (Ap) 
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113:60 (Ja) 
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lymphangiography [Stolzenberg] 306 (Mr) 

renal artery-cholecystoduodenal, late complica- 
tion of Dacron patch angioplasty for renal 
artery stenosis [Howard] 888 (Jy) 
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Fluorouracil 

chemotherapy as adjuvant to surgery for colorec- 
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perforation of colon due to clay ball (corres.) 
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Gallbladder 
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cholecystocele, congenital anomaly of [Allison] 
994 (Au) 

renal artery-cholecystoduodenal fistula, late com- 
plication of Dacron patch angioplasty for renal 
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Gallbladder Neoplasms 
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construction of pancreaticocystogastrostomy us- 
ing automatic stapling device [Gunn] 298 
(Mr) 

Genetic Counseling 

management of familial breast cancer [Lynch] I. 
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Glucocorticoids 

effect on serotonin level in blood of endotoxin- 
challenged monkeys and rats [Erve] 561 (My) 
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excision of pulmonary and renal aspergillomas, in 
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[Thompson] 100 (Ja) 

Gynecomastia 

massive, surgical correction of [Artz] 199 (Fe) 
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function and hypercarbia [Rasmussen] 1196 
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surgery and, long-term results [Hutchinson] 
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and without revascularization [Goto] 817 (Jy) 
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intraoperative myocardial protection [Wright] 
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surface cooling (20 °C) and cireulatory arrest in 
infants undergoing cardiac surgery [Lamberti] 
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adverse effects of caleium administration [Car- 
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[Stewart] 1248 (No) 
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pass 
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late results of repair in adults [Magilligan] 1245 
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Heart Septal Defects, Ventricular 
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infants undergoing cardiac surgery, results in 
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rysm with and without revascularization 
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congenital aortic stenosis, 10 to 22 years after 
valvulotomy [Stewart] 1248 (No) 
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severe, precise diagnosis in [Beychok] 634 (My) 
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indications, management, and complications of 
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[Herbst] 1421 (De) 
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[LoGerfo] 1008 (Au) 
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nitroprusside prevents adverse effects of vaso- 
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confused with acute appendicitis [Edmonson] 754 
(Je) 
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preduodenal portal vein, 2 cases with differing 
presentation [Stevens] 311 (Mr) 

treatment plan for rapid assessment of patient 
with massive blood loss and pelvie fractures 
[McAvoy] 986 (Au) 

Hemorrhage, Gastrointestinal 

acute, upper, surgical management of, value of 
early diagnosis and prompt surgical interven- 
tion [Kim] 1444 (De) 

aortogastric fistula, unusual complication of 
thoracic portion of stomach (corres.) [Deutsch] 
531 (Ap) 

due to rupture of splenic artery aneurysm into 
pancreatic duct, hemosuccus pancreaticus (he- 
moductal pancreatitis) [Bivins] 751 (Je) 

esophagogastric variceal hemorrhage, treatment 
by percutaneous transhepatic coronary vein 
occlusion [Widrich] 1331 (No) 

intraoperative localization of intestinal arterio- 
venous malformation [Evans] 410 (Ap) 

massive, amebiasis causing [Eggleston] 1472 
(De) 

methylene blue injection, intraoperative guide in 
small bowel resection for arteriovenous malfor- 
mation [Fogler] 194 (Fe), (corres.) [Lovezzola] 
1110 (Se) 

precise diagnosis in severe hematochezia [Bey- 
chok] 634 (My) 

preoperative angiographie diagnosis of small 
bowel leiomyomas [Stothert] 643 (My) 

renal artery-cholecystoduodenal fistula, late com- 
plication of Dacron patch angioplasty for renal 
artery stenosis [Howard] 888 (Jy) 

upper, ‘downhill’ esophageal varices, rare cause 
of [Johnson] 1463 (De) 
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tis, case reports, review of literature [Gadacz] 
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alternative to hemorrhoidectomy (corres.) [Bong] 
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cardicpulmonary bypass surgery, platelet aggre- ! 


gation during induction of anesfhesia and 
following heparinization [Kennedy] 1429 (De) 
Hepatectomy AS 
extensive, tolerance of human liver to prolonged 
normothermic ischemia, 20 patients submitted 
to [Huguet] 1448 (De) 
Hepatic Artery see also Liver Circulation 
ligatien for tumor, iatrogenic liver abscesses, 
complication of [Jochimsen] 141 (Fe) 


transection due to trauma, liver necresis follow- — 


ing [Lucas] 1107 (Se) 

Hepatic Duct 

congenital obstruction with perfcrate - dia- 
phragms [Devanesan] 1452 (De) 

proximal reconstruction, repair using sutureless 
mueosal graft hepaticojejunostomy [Daugher- 
ty] 490 (Ap) 

Hepatic Veins see Liver Circulation 

Hepatitis, Alcoholic 

renal failure in ascites secondary *o hepatie, 
renal, and pancreatic disease, treatment with 
LeWeen peritoneovenous shunt [W epnick]} 581 
(My) 

salt and water balance before and after peritone- 
ojugular and portacaval shunts [Capone] 646 
(My, correction, 832 (Jy) 

Hereditary Diseases 

management of familial breast cancer [Lynch] I. 
biostatistical-genetic aspects and tkeir limita- 
tions, 1053; II. case reports, pedigrees, genetic 
counseling, and team concept, 1061 (Se) 

— hyperparathyroidism [Thompson] 100 
(Ja) | 

Hernia 

internal, with gastric outlet obstruction [Boras] 
756 (Je) 

Herpes Zoster | 

epidural injection of local anesthetic aad steroids 
for relief of pain secondary to [Perkins] 253 
(Mri 

Hirschsprung's Disease see Megaco-on 

Histalog see Betazole 

Histiccytoma 

malignant [Langsam] 473 (Ap) 

History of Medicine . 

Grimenster symposium on occasion of 50th 
anniversary of first lumbar sympathectomy 
[Callow] 295 (Mr) . : 

looking backward for profit and pleasure [Gold- 
wyn] 1033 (Se) | 

Hodgkin's Disease SRT 

staging laparotomy [Bloomfield] 1135 (Oc) 

Hospital Emergency Service see Emergency 
Service, Hospital (Her uro 

Hospital Outpatient Clinics see Outpatient Clin- 
ics, Hospital ; 

Hospitalization 

breast biopsy, comparison of outpetient and 
inpatient experience [Walker] 942 (Au) 

Hospitals, Teaching 

university, emergency department phrsician and 
[Johnson] 678 (Je) 

Hospitals, University see Hospitals, Teaching 

5-HT see Serotonin 

Hydrczele 

nonspecific peritesticular fibrosis manifested as 
testicular enlargement [Honoré] 814 (Jy) 

Hydrczhloric Acid, Gastric see Gastric Juice 

Hydrcnephrosis 

intermittent, eause of abdominal pain Dunn] 329 
(Mr) | 

Hydroxytryptamine see Serotonin 

Hypercalcemia 

carcinoma of parathyroid [Jarman] 123 (Fe) 

hereditary neonatal- hyperpara-hyroidism 
[Thompson] 100 (Ja) 

severe, caused by primary hyperparathyroidism, 
management of [Schweitzer] 373 (Ap) 

Hypercapnia 


cardige function and hypercarbia [Rasmussen] 
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determinants of atherosclerosis progression and 


regression [Brooks] 75 (Ja), correction, 453 
(Ap) 

dietary and serum lipids in multifactorial etiolo- 
gy of atherosclerosis [Stamler] 21 (Ja) 

food produets and hyperlipidemia [Kritehevsky] 
52 (Ja) 

hypothesis in atherosclerosis, genetic basis 
[Glueck] 35 (Ja) 

hypothesis in atherosclerosis, pathophysiological 
basis [Davignon] 28 (Ja) 


management of hyperlipidemia, diet and drugs 


- [Steinberg] 55 (Ja) 
new insights into cholesterol dynamics [Miettin- 
` en] 45 (Ja), correction, 401 (Ap) 
portacaval shunt and hyperlipidemia [Starzl] 71 
(Ja) 
testing lipid hypothesis in atherosclerosis, clinical 
trials [Rifkind] 80 (Ja) 
mia 
induced, poststress Doppler ankle pressures, 
comparison of treadmill exercise with 2 other 
methods of [Baker] 1171 (Oc) 
reactive, vs treadmill exercise testing in arterial 
disease [Hummel] 95 (Ja) 
Hyperhidrosis 
palmar and axillary, thoracic endoscopic sympa- 
thectomy in [Kux] 264 (Mr) 
Hyperlipemia see also Hypercholesteremia 
early restenosis after carotid endarterectomy 
[Cossman] 275 (Mr) 
food products and hyperlipidemia [Kritchevsky] 
52 (Ja) - - 
ileal bypass in control of hyperlipidemia and 
atherosclerosis [Scott] 62 (Ja) 
management of hyperlipidemia, diet and drugs 
[Steinberg] 55 (Ja) 
portacaval shunt and hyperlipidemia [Starzl] 71 
Qa) -— 
Hyperlipoproteinemia see Hyperlipemia 
Hyperparathyroidism 
due to primary cystic parathyroid hyperplasia 
[Clark] 748 (Je) 
hereditary neonatal [Thompson] 100 (J a) 
primary, and peptic ulcer disease [Linos] 384 
(Ap) | 
primary, management of severe hypercalcemia 
caused by [Schweitzer] 373 (Ap) 
Hyperplasia see also Precancerous Conditions 
primary cystic parathyroid, hyperparathyroidism 
due to [Clark] 748 (Je) 
Hypertension 
early restenosis after carotid endarterectomy 
[Cossman] 275 (Mr) 
Hypertension, Renal 


transplant renal artery stenosis occurring in both 


recipients from single donor [Collins] 767 (Je) 
Hypokalemia 
adverse effects of caleium administration [Car- 
lon] 882 (Jy) 
Hyponatremia 


. associated with tap water debridement (corres.) 


. [Rosansky] 1211 (Oc) 

Hypopotassemia see Hypokalemia 

Hypotension 

adverse effects of caleium administration [Car- 
lon] 882 (Jy) 

dopamine-phenytoin interaction as cause of, in 
critically ill [Bivins] 245 (Mr) 

Hypothermia, Induced 

ex vivo renal artery reconstruction [Stoney] 1272 
(No) l 

potassium cardioplegia, alternate method of 
intraoperative myocardial protection [Wright] 
976 (Au) 

surface cooling (20 °C) and circulatory arrest in 
infants undergoing cardiac surgery [Lamberti] 
822 (Jy) 

Hypothyroidism 

intestinal obstruction due to phytobezoars, 2 
patients with previous gastric surgery and 
[Mangold] 1001 (Au) 

Hypovolemic Shock see Shock 
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latrogenic Disease — "cs M 
liver abscesses, complication of hepatie artery 

ligation for tumor Tioetimien] 141 (Fe) - 
lleitis, Regional see Enteritis, Regional 
lleitis, Terminal see Enteritis, Regional 
lleocolitis see Enteritis, Regional 
lleostomy 
anal, and total colectomy in multiple polyposis 

coli [Wolfstein] 1101 (Se) 
familial polyposis coli, management by total 
colectomy with preservation of continence 

[Heimann] 1104 (Se) 
lleum 
frequency of bowel movements after colectomy — 
with ileorectal anastomosis [Ottinger] 1048 . - 
(Se) 1 
ileal bypass in control of hyperlipidemia and . 

atherosclerosis [Scott] 62 (Ja) v 
lleus see Intestinal Obstruction D" 
lliac Artery NEC 
hemodynamie and angiographic guidelines in — 

selection of patients for femorofemoralbypass 

[Flanigan] 1257 (No) ER CU 
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lliac Vein E" 
renal allograft rupture with iliofemoral throm- - 
bophlebitis [Goldman] 204 (Fe) V M 
Immune Serums í 
immunological enhancement of rat small inte 
nal allografts [Telford] 615 (My) 
Immunity, Cellular ; X 
depression of, in diabetes [Eliashiv] 1180 (Oc) 
Immunoglobulins ^ ae 
depression of cell-mediated immunity in diabetes ^. 
[Eliashiv] 1180 (Oc) 27 7 rH 
Immunosuppression De 
pseudolymphoma in renal allograft recipients 
[Geis] 461 (Ap) DA 
Impotence ÉPEUG 
preservation of erectile function after aortoiliae — 
reconstruction [DePalma] 958 (Au) Eam 
Income a 
compensation for volunteer clinical faculty [Hie ee 
ley] 793 (Jy) EN. 
Indocyanine Green n 
hepatie blood flow measurement [Nxumalo] 168 
(Fe) ee 


sti 


P "e 





a 


Ed. 
T Ed 
diee 





i 

+ 

* 
w^ 33 


JI ri 
ex 1. M 


- 


Ni 
Wd 
"e 
Infant, Newborn | EC 
hereditary hyperparathyroidism [Thompson] 0 
(Ja) SERM 
Infarction see Myocardial Infarct 
Infection n^ T 
indications, management, and complications LM 
pereutaneous subclavian catheters, audit — 
[Herbst] 1421 (De) mM 
intra-abdominal, and acute renal failure [Milli- - X 
gan] 467 (Ap) i PEE 
missile tract, after transcolonie gunshot wounds — 
[Flint] 727 (Je) MEX 
significance of microbial contamination of stored 24 
cadaver kidneys [Anderson] 269 (Mr) — — Nu. 
Infectious Mononucleosis Ecc 
rupture of spleen in, critical review [Rutkow] 718 Ji 
(Je) t.c Se 
Inguinal Hernia EE 
herniorrhaphy under local anesthesia (corres) —— > 
[Coe] 905 (Jy) Tai 
inhalation Therapy see Respiratory Therapy 
injuries see Wounds and Injuries A 
Injuries, Nonpenetrating see Wounds, Nonpen- H 
etrating 
Innominate Artery v 
complex cerebral revascularization [Collins] 706 
(Je) | n 
Intensive Care Units i 
d 
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burn unit management of toxic epidermal necro- 
lysis [Demling] 758 (Je) 9 aS 
Intermittent Positive Pressure Breathing (IPPB) I 
see Positive-Pressure Respiration 
international Cardiovascular Society 
96th scientific meeting, Los Angeles, June 23-24, 
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Internat. Cardiovascular $ed. 0; I 
1978, papers read, 1225-1364 (No) 
Internship and Residency 
captain or engineer [Eiseman] 917 (Au) 
surgical residency and collective bargaining 
[Ebert] 677 (Je) i 
Intestinal Neoplasms 
-adenocarcinoma of small bowel associated with 
Crohn’s disease [Holter] 991 (Au) 
^. preoperative angiographic diagnosis of small 
aS bowel leiomyomas [Stothert] 643 (My) 
a villous tumors of stomach and small bowel [Free- 
ny] 255 (Mr) 
-intestinal Obstruction 
= due to phytobezoars, 2 patients with hypothyroid- 
. .. ism and previous gastric surgery [Mangold] 
1001 (Au) . 
. enhancement of tissue Po, of strangulated bowel 
vr d p by topical application of sodium nitroprusside 
= [Guinto] 1096 (Se) 
= internal hernia with gastric outlet obstruction 
Te [Boras] 756 (Je) 
20 .. preduodenal portal vein, 2 cases with differing 
|. presentation [Stevens] 311 (Mr) 
= pseudo-obstruction of colon [Melzig] 1186 (Oc) 
—— — sigmoid volvulus in young, case following cesar- 
.  . ean section [Fuller] 316 (Mr) 
| . intestinal Perforation | 
. . colonic, due to clay ball (corres.) [Sanchez-A ] 906 
Ee y) 
. intestinal Polyps 
— . familial polyposis coli, management by total 
-. colectomy with preservation of continence 
— — [Heimann] 1104 (Se) 
. mesenteric fibromatosis in Gardner's syndrome 
— A [Karakousis] 998 (Au) 
. total colectomy and anal ileostomy in multiple 
== polyposis coli [Wolfstein] 1101 (Se) 
a E g ntestinal Secretions see Gastrointestinal Hor- 
í T LEA e 


| . mones 
| intestine, Small 
. adenocarcinoma of small bowel associated with 

— — Crohn’s disease [Holter] 991 (Au) 
- ileal bypass in control of hyperlipidemia and 
-—  . atherosclerosis [Seott] 62 (Ja) . 

.- immunological enhancement 
—  — [Telford] 615 (My) 
ps ew technique for rapid endoscope-assisted intu- 
. . bation of [Douglas] 196 (Fe) | 
. . resection for arteriovenous malformation, meth- 

~ ylene blue injection, intraoperative guide in 
xS [Fogler] 194 (Fe), (corres.) [Lovezzola] 1110 
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of rat allografts 
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pulmonary function in regional intes- 
ock [Haglund] 963 (Au) 
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y apreduction of free water clearance with cephalic 
|... venous hypertension [McQuarrie] 573 (My) 
|... Intravenous Feeding see Parenteral Feeding 

: |  Intubation l 


Ex retained intrahepatic stones, use of U tube 


— — — during repeated nonoperative stone extrac- 


— tions [Burhenne] 837 (Jy) 
Intubation, Gastrointestinal 
— factors influencing intraoperative gastric regur- 
- . gitation, prospective random study of naso- 
. . gastric tube drainage [Satiani] 721 (Je) 
|... new technique for rapid endoscope-assisted intu- 
= bation of small intestine [Douglas] 196 (Fe) 
tracheoesophageal fistula caused by cuffed 
tracheal tube, successful treatment by tracheal 
resection and primary repair with 4-year 
follow-up [Geha] 338 (Mr) 
Intubation, Intratracheal 
improved custom made tracheostomy tube (cor- 
res.) [Eibling] 1480 (De) 
Ischemia 
cardiac and pulmonary function in regional intes- 
tinal shock [Haglund] 963 (Au) 
dermal, prevention after thermal injury [Robson] 
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Jaundice 

modern diagnosis of, embarras de richesses 
[Eiseman] 555 (My) ! 

Jaundice, Obstructive 

and perinephric abscess (corres.) [Falk] 778 (Je) 

congenital hepatic duct obstruction with perfo- 
rate diaphragms [Devanesan] 1452 (De) 

Jejunum 

antecolie or retrocolic anastomoses in Billroth II 
gastrojejunostomy? [ReMine] 735 (Je) 

pancreaticojejunostomy for chronic pancreatitis, 
2-21-year follow-up [Prinz] 520 (Ap) 

proximal hepatie duct reconstruction, repair 
using sutureless mucosal graft hepaticojeju- 
nostomy [Daugherty] 490 (Ap) 

-Jugular Ganglion see Vagus Nerve 

Jugular Veins 

renal failure in ascites secondary to hepatic, 
renal, and pancreatic disease, treatment with 
LeVeen peritoneovenous shunt [Wapnick] 581 
(My) 

salt and water balance before and after peritone- 
ojugular and portacaval shunts [Capone] 646 
(My), correction, 832 (J y) 
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Kefzol see Cefazolin Sodium 
Kidney | 
ischemic, revascularization of [Towne] 216 (Fe) 
obstructive jaundice and perinephric abscess 
(corres.) [Falk] 778 (Je) 
persisting structural abnormalities in liver, 
kidney, and muscle tissues following hemor- 
rhagic shock [George] 289 (Mr) — 
Kidney Diseases 
excision of pulmonary and renal aspergillomas, 
use in chronic granulomatous disease of child- 
hood [Ippolito] 640 (My) | 
renal failure in ascites secondary to hepatic, 
renal, and pancreatic disease, treatment with 
LeVeen peritoneovenous shunt [Wapnick] 581 
(My) | | 
Kidney Failure, Acute 
hemodynamic effects of dopamine in septic shock 
with and without [Samii] 1414 (De) 
intra-abdominal infection and [Milligan] 467 
(Ap) 
revascularization of ischemic kidney [Towne] 216 
(Fe) 
Kidney Failure, Chronic 
in ascites secondary to hepatic, renal, and 
pancreatic disease, treatment with LeVeen 
peritoneovenous shunt [Wapnick] 581 (My) 
Kidney Transplantation 
allograft rupture with iliofemoral thrombophle- 
bitis [Goldman] 204 (Fe) 
cadaver, right renal vein extension in [Barry] 300 
(Mr) 
clinical renal preservation by eryoperfusion with 
albumin perfusate [Burleson] 688 (Je) 
colorectal complications of allograft [Sawyerr] 84 
(Ja) | 
human kidney preservation by flushing with 
intracellular solution and cold storage [Barry] 
830 (Jy) 
Listeria infection in transplant patients, 5 cases, 
literature review [Ascher] 90 (Ja) 
pseudolymphoma in renal allograft recipients 
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461 (Ap) Á: Pei E 2. 

renal perfusion preservation without cannula- 
tion, prevention of posttransplantation renal 
artery stenosis [Oakes] 654 (My) 

significance of microbial contamination of stored 
cadaver kidneys [Anderson] 269 (Mr) 

transplant renal artery stenosis occurring in both 
recipients from single donor [Collins] 767 (Je) 

Kidney Tubular Necrosis, Acute see Kidney 
Failure, Acute IE ad. 

Kinetics . 

phenylalanine and tyrosine, abnormalities of, 
significance in septic and nonseptie burned 
patients [Herndon] 133 (Fe) 


L 


Lactulose 
acidification of rat colon with, its effects on 
healing of colonie anastomoses [Charoenkul] 
618 (My) 
Laparoscopy 
effects on mesenteric blood flow [Kleinhaus] 867 
(Jy) 
Laparotomy 
continuing experience with palliative chemical 
splanchnicectomy [Flanigan] 509 (Ap) 
staging [Bloomfield] 1135 (Oc) 
Leg Ulcer 
limb salvage by inverted Y vein grafts to below- 
knee arteries [Piccone] 951 (Au) 
Legislation, Medical 
medical profession and medical device law [Kar- 
lan] 1400 (De) i 
surgical residencies and collective bargaining 
[Ebert] 677 (Je) - 
Leiomyoma 
small bowel, preoperative angiographic diagnosis 
of [Stothert] 643 (My) 
Ligaments 
falciform, closure of acute perforated peptic ulcer 
with [Fry] 1209 (Oc) M 
internal hernia with gastric outlet obstruction 
[Boras] 756 (Je) 
Ligation : 
alternative to hemorrhoidectomy (corres.) [Bong] 
342 (Mr) | 
hepatic artery, for tumor, iatrogenic liver 
abscesses, complication of [Jochimsen] 141 
(Fe) : 
liver neerosis following hepatic artery transec- 
tion due to trauma [Lucas] 1107 (Se) 
treatment plan for rapid assessment of patient 
with massive blood loss and pelvie fractures 
[McAvoy] 986 (Au) | 
Limbs see Extremities 
Lipids 
dietary and serum lipids in multifactorial etiolo- 
gy of atherosclerosis [Stamler] 21 (Ja) 
hypothesis in atherosclerosis, genetic basis 
[Glueck] 35 (Ja) 
hypothesis in atherosclerosis, pathophysiological 
basis [Davignon] 28 (Ja) 
hypothesis in atherosclerosis, testing [Rifkind] 80 
Ja) — 
Lipid-Atherosclerosis Symposium, overview and 
dedication [Buchwald] 18; papers, 21-83 (Ja) 
Lipoma 
of colon [Gordon] 897 (Jy) 
Liposarcoma | 
primary, of omentum [MeAvoy] 870 (Jy) 
Listeria Infections 
in transplant patients, 5 cases, literature review 
[Ascher] 90 (Ja) 
Liver 
assessment of routine scanning in breast cancer 
patients [Wiener] 126 (Fe), (corres.) [Krutchik] 
(reply) [Wiener] 1110 (Se) | 
bile duet adenomas as nodules in [Cho] 272 (Mr) 
hepatic dysfunction during hyperalimentation 
[Sheldon] 504 (Ap) : 
human, tolerance to prolonged normothermic 
ischemia, 20 patients submitted to extensive 
hepatectomy [Huguet] 1448 (De) 
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to trauma [Lucas] 1107 (Se) 

persisting structural abnormalities in iver, 
kidney, and muscle tissues following hemor- 
rhagie shock [George] 289 (Mr) 

protective effects of adenosine triphosphate 
administration in burns [Zaki] 605 (My) 

retained intrahepatic stones, use of U tube 
during repeated nonoperative stone extrac- 
tions [Burhenne] 837 (Jy) 

Liver Abscess 

acute cholecystitis in elderly, surgical emergency 
[Morrow] 1149 (Oc) 

iatrogenie, complication in hepatie artery liga- 
tion for tumor [Jochimsen] 141 (Fe) 

Liver Abscess, Amebic 

amebiasis causing massive gastrointestinal 
bleeding [Eggleston] 1472 (De) 

amebic peritonitis following rupture of, suecess- 
ful treatment of 2 patients [Wallace] 322 


(Mr) 

Liver Circulation see also Hepatic Artery 

hepatic blood flow measurement [Nxumalo] 169 
(Fe) 

nitroprusside prevents adverse hemodynamie 
effects of vasepressin [Gelman] 1465 (De) 

Liver Cirrhosis 

renal failure im ascites secondary to hepatic, 
renal, and pancreatic disease, treatment with 
LeVeen peritoneovenous shunt [Wapnick] 581 
(My) 

role of portal venous blood supply from pancreas 
in maintaining hepatic functional reserve, 
appraisal of Warren's shunt operation [ Yamao- 
ka] 981 (Au) 

Liver Function Tests 

modern diagnosis of jaundice, embarras de 
richesses [Eiseman] 555 (My) 

Liver Mitochondria see Mitochondria, Liver 

Liver Neoplasms 

iatrogenic liver abscesses, complication of hepat- 
ic artery ligation for tumor [Jochimsen] 141 
(Fe) 

tolerance of human liver to prolonged normother- 
mic ischemia, 20 patients submitted :o exten- 
sive hepatectomy [Huguet] 1448 (De) 

Liver Regeneration 

role of portal venous blood supply from pancreas 
in maintaining hepatic functional reserve, 
appraisal of Warren’s shunt operation [ Yamao- 
ka] 981 (Au) 

LMD see Dextran 40 

Lower Nephron Nephrosis see Kidney Failure, 
Acute 

Lung 

eardiac and pulmonary function in regional intes- 
tinal shock [Haglund] 963 (Au) 

flail chest syndrome and pulmonary eontusion 
[Parham] 900 (Jy) 

hyperlucent, pulmonary resections in children 
(corres.) [Finer] (reply) [Williams] 221 (Fe) 

pulmonary effects of albumin resuscitation for 
severe hypovelemic shock [Weaver] 387 (Ap) 

Lung Diseases 

excision of pulmonary and renal aspergillomas, 
use in chronie granulomatous disease of child- 
hood [Ippolito] 640 (My) 

Lymph Nodes 

detection of lymphaticocutaneous fistula by 
radionuclide |ymphangiography [Stoizenberg] 
306 (Mr) 

Lymphatic Metastasis 

asymptomatic eyebrow mass, rare presenting 
sign of malignant non-Hodgkin’s lymphoma 
[Mosely] 303 (Mr) 

management of occult medullary thyroid carcino- 
ma, evideneed only by serum calcitonin level 
elevations after apparently adequate neck 
operations [Block] 368 (Ap) 

metastatic axillary adenopathy, estrogen recep- 
tor protein as aid in diagnosis [Grundfest] 1108 


depression of cell-mediated immunity in diabetes 
[Eliashiv] 1180 (Oc) 
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detection of lymphaticocutaneous fistula by 
radionuclide lymphangiography [Stolzenberg] 
306 (Mr) 

Lymphoid Tissue 

immunological enhancement of rat small intesti- 
nal allografts [Telford] 615 (My) 

Lymphoma 

malignant non-Hodgkin’s, asymptomatic eye- 
brow mass, rare presenting sign of [Mosely] 
303 (Mr) 

pseudolymphoma in renal allograft recipients 
[Geis] 461 (Ap) 

spontaneous rupture of spleen in (corres.) [De- 
Loach] 1014 (Au) 

staging laparotomy [Bloomfield] 1135 (Oc) 

Lysine Vasopressin see Vasopressin 





Mafenide Acetate 

treatment of necrotizing fasciitis caused by 
Staphylococcus epidermidis [Mancusi-Ungaro] 
288 (Mr) 

Mammography 

fat necrosis of breast [Meyer] 801 (Jy) 

Manuscripts 

power and prejudice of editors [Warren] 13 (Ja) 

pride and prejudice of editors and reviewers 
(corres.) [Pecora] 905 (Jy) 

Marfan's Syndrome see Arachnodactyly 

Mastectomy 

as adjunct to combination chemotherapy [Morris] 
282 (Mr); scientific reporting questioned 
(corres.) [Levitt] (replies) [Aisner, DeCosse] 
1111 (Se) 

carcinoma of breast, clinical study [Meyer] 364 


(Ap) 

Medical Audit 

indications, management, and complications of 
percutaneous subclavian catheters [Herbst] 
1421 (De). 

Medical Devices see Equipment and Supplies 

Medicine 

by precept and example [Boyden] 359 (Ap) 

Megacolon 

critical evaluation of Duhamel operation for 
Hirschsprung's disease [Grosfeld] 454 (Ap) 

Melanoma 

severe complications of intralesional BCG thera- 
py in unsensitized patient [Felix] 893 (Jy) 

Mesenteric Arteries 

effects of laparoscopy on mesenteric blood flow 
[Kleinhaus] 867 (Jy) 

methylene blue injection, intraoperative guide in 
small bowel resection for arteriovenous malfor- 
mation [Fogler] 194 (Fe), (corres.) [Lovezzola] 
1110 (Se) 

Mesenteric Vascular Occlusion 

cardiac and pulmonary function in regional intes- 
tinal shock [Haglund] 963 (Au) 

Mesenteric Veins 

intraoperative localization of intestinal arterio- 
venous malformation [Evans] 410 (Ap) 

postsplenectomy thrombocytosis, association 
with mesenteric, portal, and/or renal vein 
thrombosis in myeloproliferative disorders 
[Gordon] 713 (Je) 

Mesentery 

mesenteric fibromatosis in Gardner’s syndrome 
[Karakousis] 998 (Au) 

Mesocolon 

inframesocolic transduodenal approach to distal 
biliary-pancreatic ductal system [Villalba] 496 
(Ap) 

Metanephrine see Epinephrine 

Metastasis see Neoplasm Metastasis 

Methylene Blue 

injection, intraoperative guide in small bowel 
resection for arteriovenous malformation 
[Fogler] 194 (Fe), (corres.) [Lovezzola] 1110 
(Se) 
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[Perkins] 253 (Mr) - 

prevention of dermal ischemia after thermal 
injury [Robson] 621 (My) 

Methylthionine Chloride see Methylene Blue 

Microbiology 

significance of microbial contamination of stored 
cadaver kidneys [Anderson] 269 (Mr) 

Micropore Filters 

polyurethane foam (Bentley), for blood transfu- 
sion (corres.) [Litwin] 112 (Ja) 

Mitochondria, Liver 

role of portal venous blood supply from pancreas 
in maintaining hepatie functional reserve, 
appraisal of Warren's shunt operation [Y amao- 
ka] 981 (Au) 

Mobin-Uddin Umbrella 

treatment and prevention of misplacement of ! 
[Fee] 331 (Mr) ES 

Mongolism see Down's Syndrome 

Monilia see Candida 

Morbidity M a Fs 

implications of first and second rib fracture inc ^ 
120 patients with severe chest trauma (Wildman 
846 (Jy) . 

Mucous Membrane ee: 

proximal hepatic duct reconstruction, repair -— 
using sutureless mucosal graft hepaticojeju- 
nostomy [Daugherty] 490 (Ap) 

Muscle, Smooth 

medial, and myofibroblasts in human artorik ea 
dysplasia, ultrastructure of [Sottiurai] 1280 
(No) | 

wound contraction and fibrocontractive disorders — 
[Ariyan] 1034 (Se) ys 

Muscles : 

muscle and subcutaneous oxygen tension, meas- - 
urements by mass spectrometry after syn 

. thectomy [Perry] 176 (Fe) i» 

persisting structural abnormalities in liver, T T. 7 

kidney, and muscle tissues following hemor- - Em 

rhagic shock [George] 239 (Mr) " 
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Myeloproliferative Disorders ok TR 4 
postsplenectomy — thrombocytosis, association E 


with mesenteric, portal, and/or renal vein — 
thrombosis in [Gordon] 713 (Je) E ae! 
Myocardial Infarct m 
resection of postinfarction left ventricular died 
rysm with and without rovnecntasiaat ola “aA 


[Goto] 817 (Jy) | y td 
Myocardial Revascularization EE. | 
resection of postinfarction left ventricular aneu- CE 

rysm with and without [Goto] 817 (Jy) : E ‘ 


Myocardium hte 

postassium cardioplegia, alternate method of | 
intraoperative protection of [Wright] 976 
(Au) 

N PR 

Neck 

management of oceult medullary thyroid carcino- 
ma, evidenced only by serum calcitonin level 
elevations after apparently adequate opera- 
tions [Block] 368 (Ap) | 

Necrosis | 

cystie medial, selected therapy for ascending —— "n E 
aortic aneurysms [Campbell] 1324 (No) O 

fat, of breast [Meyer] 801 (Jy) EE Er. 

liver, following hepatic artery transection due to a> 
trauma [Lucas] 1107 (Se) i LM mer. 

reperitonealization and invagination of lesser a P. 
curvature of stomach following proximal gas- — ed 
tric vagotomy [Croft] 206 (Fe) 

treatment of necrotizing fasciitis caused by 
Staphylococcus epidermidis [Mancusi-Ungaro] 
288 (Mr) 

Needles 

new holder to facilitate eversion of skin edges ;-- 
(corres.) [Noe] 221 (Fe) 

silent perforations of stomach and duodenum by $& ^ . 
[Hashmonai] 1406 (De) - 

Neoplasm Metastasis ` 

assessment of routine liver scanning in patients E. 
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Metastasis— Con 
With breast cancer [Wie 

[Krutchik] (reply) [Wiener AH0(Se |. 
malignant histiocytomas [Langsam] 473 (Ap) 
Neoplasm Staging 
staging laparotomy [Bloomfield] 1135 (Oc) 
Neoplasms see also Precancerous Conditions 
intra-abdominal, ultrasonic evaluation of ventral 
hernias disguised as [Thomas] 589 (My) 
management of major arteriovenous fistulas by 
arteriographie techniques [Ricketts] 1153 (Oc) 
Neoplasms, Multiple Primary 
mesenteric fibromatosis in Gardner's 

[Karakousis] 998 (Au) 
Neoplasms, Radiation-Induced 

. coexistent parathyroid adenomas and thyroid 

: be blamed? [LiVolsi] 


syndrome 


|J Carcinoma, can radiation 
... 285 (Mr) 

— radiation-related thyroid carcinoma [Cerletty] 
.. 1072 (Se) 

. Nerve Compression Syndromes 
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‘Surgical treatment of thoracic outlet compression 

. Syndrome [Williams] 850 (J y) 

New England Society for Vascular Surgery 

. 4th annual meeting, Portsmouth, N H, Sept 29, 
. .. 1977, papers read, 920-939 (Au) 


... NEWS AND ANNOUNCEMENTS 
— 24 (Fe), 537 (Ap), 777 (Je), 1012 (Au) 
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enhancement of tissue Po, of strangulated bowel 
e by topical application of [Guinto] 1096 (Se) 

_ prevents adverse hemodynamie effects of vaso- 
X pressin [Gelman] 1465 (De) 

PN s Oxide 

. use should be justified (corres.) [Boba] 778 (Je) 
e  Nodose Ganglion see Vagus Nerve 
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greater, reconstruction of 

. . using [Jacobs] 886 (Jy) 

~ primary liposarcoma of [McAvoy] 870 (Jy) 
_ Oncocytoma 

. Of parotid gland with malignant change [Chu] 

8 (Mr) 


large chest wall defect 
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_ Organ Preservation see Tissue Preservation 

ond’s Disease see Retroperitoneal Fibro- 
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.. Osmolar Concentration 

_ reduction of free water clearance with cephalie 
. . venous hypertension [McQuarrie] 573 (My) 

nolarity see Osmolar Concentration 

_ Outpatient Clinics, Hospital 

. breast biopsy, comparison of outpatient and 

inpatient experience [Walker] 942 (Au) 

breast surgery in (corres.) [Scher] 1481 (De) 
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. enhancement of tissue Po, of strangulated bowel 
ad _ by topical application of sodium nitroprusside 
— [Guinto] 1096 (Se) 
|... Oxygen Consumption 
. ¢ardiae function and hypercarbia [Rasmussen] 
c . 1196 (Oc) 


qs muscle and subcutaneous oxygen tension, meas- 
~ urements by mass spectrometry after sympa- 
.. thectomy [Perry] 176 (Fe) 
EM 
continuing experience with palliative chemical 
di splanchnicectomy [Flanigan] 590 (Ap) 
|... phantom limb, and psychological preparation of 
patient for amputation, burning issue [Solo- 
mon] 185 (Fe) 
secondary to herpes zoster, epidural injection of 
local anesthetic and steroids for relief of [Per- 
kins] 253 (Mr) 
Pancreas 
. ¥ construction of pancreaticocystogastrostomy us- 
y" ing automatic stapling device [Gunn] 298 
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portal venous blood supply from, r 
 taining hepatic functional rese e, appraisal of 
Warren's shunt operation [Yamaoka] 981 
(Au) 
Pancreatectomy 
adenocarcinoma of pancreas, 10-year experience 
[Knight] 1401 (De) 
Pancreatic Diseases 
renal failure in ascites secondary to hepatic, renal 
and, treatment with LeVeen peritoneovenous 
shunt [Wapnick] 581 (My) 
Pancreatic Ducts 
benign polypoid adenoma of ampulla of Vater, 
treatment by double sphincteroplasty [Archie] 
180 (Fe) 
inframesocolic transduodenal approach to distal 
biliary-pancreatic ductal system [Villalba] 496 
(Ap) | 
Pancreatic Juice 
choledochal cyst, etiological considerations and 
surgical management in 22 cases [Kimura] 159 
(Fe) 
Pancreatic Neoplasms 
adenocarcinoma, 10-year experience [Knight] 
1401 (De) 
cystadenoma, 45 cases 
Pancreatitis 
chronic, pancreaticojejunostomy for, 2-2l-year 
follow-up [Prinz] 520 (Ap) | 
hemosuccus (hemoductal), gastrointestinal 
hemorrhage due to rupture of splenic artery 
aneurysm into pancreatic duct [Bivins] 751 
(Je) 
visceral vessel erosion associated with, case 
reports, review of literature [Gadaez] 1438 
(De) 
PANEL BY CORRESPONDENCE 
emergency department physician and university 
teaching hospitals [Johnson] 678 (Je) 
Papilloma 
villous tumors of stomach 
ny] 255 (Mr) 
Paralytic Ileus see Intestinal Obstruction 
Parathyroid Glands 
primary cystic hyperplasia, hyperparathyroidism 
due to [Clark] 748 (Je) ' 
Parathyroid Neoplasms 
adenomas coexistent with thyroid carcinoma, can 
radiation be blamed? [LiVolsi] 285 (Mr) 
carcinoma [Jarman] 123 (Fe) 
Parenteral Feeding 
hepatic dysfunction during hyperalimentation 
[Sheldon] 504 (Ap) 
indications, management, and complications of 
percutaneous  subclavian catheters, audit 
[Herbst] 1421 (De) 
postoperative, indications for, free beer tomor- 
row [Berk] 918 (Au) 
Parenteral Hyperalimentation see Parenteral 
Feeding 
Parotid Neoplasms 
oncocytoma with malignant change [Chu] 318 
(Mr) 
Pectus Excavatum 
repair using autologous perichondrium for ster- 
nal support [Fonkalsrud] 1433 (De) 
Pedigree 


[Hodgkinson] 512 (Ap) 


and small bowel [Free- 


management of familial breast cancer [Lynch] I. 
biostatistical-genetic aspects and their limita- 
tions, 1053; II. case reports, pedigrees, genetic 
counseling, and team concept, 1061 (Se) 

Pelvis 

treatment plan for rapid assessment of patient 
with massive blood loss and pelvie fractures 
[McAvoy] 986 (Au) 

Penile Induration 

wound contraction and fibrocontractive disorders 
[Ariyan] 1034 (Se) 

Penis 

preservation of erectile function after aortoiliac 
reconstruction [DePalma] 958 (Au) 

Pentagastrin 

diagnosis of occult familial medullary carcinoma - 
of thyroid using [Starling] 241 (Mr) 
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serum trin gastric ac d output and, in 

postoperative recurrent peptie ulcer [Stabile] 
1136 (Oc) 

Peptic Ulcer 

postoperative recurrent, serum 
serum gastrin, and 
bile] 1136 (Oc) 

primary hyperparathyroidism and [Linos] 384 
(Ap) 

Peptic Ulcer Hemorrhage 

endoscopic electrocoagulation, alternative to 
operative therapy in [Volpicelli] 483 (Ap) 

Peptic Ulcer Perforation 

acute, closure with falciform ligament [Fry] 1209 
Oc 


Perfusion 
renal, preservation without cannulation, preven- 
tion of posttransplantation renal artery steno- 
sis [Oakes] 654 (My) 
Perichondrium 
autologous, pectus excavatum repair using, for 
sternal support [Fonkalsrud] 1433 (De) 
Periodicals 
power and prejudice of editors [ Warren] 13 (Ja) 
pride and prejudice of editors and reviewers 
(corres.) [Pecora] 905 (J y) 
Peritoneum 
renal failure in ascites secondary to hepatic, 
renal, and pancreatic disease, treatment with 
LeVeen peritoneovenous shunt [Wapnick] 581 
(My) 
reperitonealization and invagination of lesser 
curvature of stomach following proximal gas- 
trie vagotomy [Croft] 206 (Fe) 
salt and water balance before and after peritone- 
ojugular and portacaval shunts [Capone] 646 
(My), correction, 832 (Jy) 
Peritonitis 
amebie, following rupture of amebic liver 
abscess, successful treatment of 2 patients 
[Wallace] 322 (Mr) 
intra-abdominal infection and acute renal failure 
[Milligan] 467 (Ap) 
review, lessons from animal model of intra- 
abdominal sepsis [Bartlett] 853 (Jy) 
Peyronie's Disease see Penile Induration 
Phanton Limb 
pain and psychological preparation of patient for 
amputation, burning issue [Solomon] 185 (Fe) 
Phelypressin see Vasopressin 
Phenols 
continuing experience with palliative chemical 
splanchnicectomy [Flanigan] 509 (Ap) 
Phenylalanine 
abnormalities of kinetics of tyrosine and, signif- 
ieance in septic and nonseptic burned patients 
[Herndon] 133 (Fe) 
Phenytoin 
dopamine interaction, cause of hypotension in 
critically ill [Bivins] 245 (Mr) 
Phlegmasia Alba Dolens see Thrombophlebitis 
Phosphorylation 
role of portal venous blood supply from pancreas 
in maintaining hepatic functional reserve, 
appraisal of Warren's shunt operation [Yamao- 
ka] 981 (Au) 
Photography 
composite, of surgical specimens, technique of 
[Hussain] 779 (Je) 
Physicians 
emergency department, and university teaching 
hospitals [Johnson] 678 (Je) 
medical profession and medical device law [Kar- 
lan] 1400 (De) 
what to do when physicians disagree, second look 
at second opinion [Moore] 1397 (De) 
Platelet Aggregation 
during induetion of anesthesia and following 
heparinization in cardiopulmonary bypass sur- 
gery [Kennedy] 1429 (De) 
Platelets see Blood Platelets 
Plethysmography . 
Doppler cerebrovascular examination, oculople- 
thysmography, and ocular pneumoplethysmo- 
graphy in detection of carotid disease [McDon- 
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gastric acid output in [Sta- 


Subject Index 


"VEN 











ald| 1-41 (Ne) MEC 
onal management of asymptomatic carotid 
bruit Brewster] 927 (Au) 
Pleura 
early decortication after thoracic trauma [Col- 
lins] 440 (Ap) 
Pneumagastric Nerve see Vagus Nerve 
Pneumenectomy 
pulmon=ry resections in children (corres.) [Finer] 
(reply [Williams] 221 (Fe) 
Pneumethorax 
early decortication after thoracic trauma [Col- 
lins] -40 (Ap) 
indicatiens, management, and complications of 
pereuzaneous subelavian catheters, audit 
[Hert] 1421 (De) 
Pneum--thorax, Artificial 
zhoracie endoscopic sympathectomy in palmar 
and zxillary hyperhidrosis [Kux] 264 (Mr) 
Podophylium 
condylema, new epidemic [Moore] 630 (My) 
Polyethylene Terephthalate 
commoa bile duct obstruction associated with 
Dacren H-graft portacaval shunt [Prinz] 333 
(Mr) 
increased pulmonary arteriovenous shunting fol- 
lowing blood transfusion, relation to screen 
filtration pressure, prevention by Daeron wool 
(Swamk) filtration [Barrett] 947 (Au) 
multiple aneurysms in Dacron velour graft [May] 
320 (wir) 
Polypsesee also Intestinal Polyps 
benigm polypeid adenoma of ampulla of Vater, 
treatment by double sphincteroplasty [Archie] 
180 @e) 
Polytetrafluoroethylene 
expanced microporous, as canine arterial bypass 
or reolacement graft [Walley] 863 (Jy) 
expanced microporous graft, aneurysm forma- 
tion n [Roberts] 211 (Fe) 
Polyur-thanes 
polyurethane foam (Bentley) micropere blood 
tran fusion filter (corres.) [Litwin] 112 (Ja) 
Popliteal Artery 
aneurysm formation in expanded microporous 
polysetrafluoroeth ylene graft [Roberts] 211 
(Fe) 
aneurysms [Chitwood] 1078 (Se) 
femorepopliteal vein bypass, problem proximal 
anascomosis (corres.) [Samson] 779 (Je) 
improved treatment of injuries to, using anticoa- 
gulasion and extra-anatomic reconstruction 
[Damgherty] 1317 (No) 
staged aortefemoropopliteal revascularization 
[Col ns] 149 (Fe) 
Portacaval Anastomosis 
commen bile duct obstruction associated with 
Daccon H-graft portacaval shunt [Prinz] 333 
(Mr; 


portac-val shunt and hyperlipidemia [Starzl] 71 | 


(Ja) 

salt ard water balance before and after peritone- 
ojugalar and portacaval shunts [Capone] 646 
(My., correction, 832 (Jy) 

Portal System see Liver Circulation 

Portal Vein 

blood supply from pancreas in maintaining 
hepatic functional reserve, role of, appraisal of 
Warren’s shunt operation [Yamaoka] 981 
(Au. 

injury&o, hazard during common bile uct explo- 
ratien [Tchirkow] 745 (Je) 

postspsyenectomy thrombocytosis, association 
witk mesenteric, portal, and/or renal vein 
thrcmbosis in myeloproliferative disorders 
[Gomon] 713 (Je) 

predusdenal, 2 cases with differing presentation 
[Stevens] 311 (Mr 

Positive-Pressure Respiration 

flail cest syndrome and pulmonary contusion 
[Pazham] 900 (Jy) 

Postowerative Care 

evaluztion of criteria for discontinuing mechan- 
ical wentilatory support [Millbern] 1441 (De) 

free beer tomorrow, indications for postoperative 
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deep venous thrombosis and postsplenectomy 
thrombocytosis [Coon] 429 (Ap) 
diarrhea and colitis in clindamycin-treated surgi- 
cal patients [Condon] 794 (Jy), correction, 1058 
(Se) 
localized tamponade of right atrium and right 
ventricle, intracardiac right-to-left shunting 
after use of Gott shunt [Miller] 164 (Je) 
multiple aneurysms in Dacron velour graft [May] 
320 (Mr) 
preduodenal portal vein, 2 cases with differing 
presentation [Stevens] 311 (Mr) 
preservation of erectile function after aortoiliae 
reconstruction [DePalma] 958 (Au) 
significance of microbial contamination of stored 
cadaver kidneys [Anderson] 269 (Mr) 
treatment and prevention of Mobin-Uddin 
umbrella misplacement [Fee] 331 (Mr) 
venous access using bovine carotid heterograft, 
techniques, results, and complieations in 75 
patients [Hertzer] 696 (Je) 
Potassium 
cardioplegia, alternate method of intraoperative 
myoeardial protection [Wright] 976 (Au) 
Practice Management, Medical 
surgeons in US, practice characteristics [Bloom] 
188 (Fe) 
Precancerous Conditions 
villous tumors of stomach and small bowel [Free- 
ny] 255 (Mr) 
Pregnancy, Ectopic 
right-sided, previous appendectomy does not 
predispose to (corres.) [Cromartie] 905 (J y) 
Preoperative Care 
antibiotic therapy, efficacy in wound infection 
(corres.) [Slade] (reply) [Morris] 1015 (Au) 
Pressure 
screen filtration, relation of increased pulmonary 
arteriovenous shunting following blood trans- 
fusion to [Barrett] 947 (Au) 
Probability 
testing lipid hypothesis in atherosclerosis, clinical 
trials [Rifkind] 80 (Ja) 
Professional Practice 
surgeons in US, practice characteristics [Bloom] 
188 (Fe) 
Prosthesis 
patency of biologic and prosthetic inferior vena 
cava grafts with distal limb fistula [Wilson] 
1174 (Oc) 
Pseudomonas Infections 
in vitro activity of sulfadiazine compounds of 
zine and silver (corres.) [Nagesha] 906 (Jy) 
Psychology 
burning issue, phanton limb pain and psychologi- 
cal preparation of patient for amputation 
[Solomon] 185 (Fe) 
Pulmonary Artery 
pulmonary resections in children (corres.) [Finer] 
(reply) [Williams] 221 (Fe) 
Pulmonary Circulation 
inereased arteriovenous shunting following blood 
transfusion, relation to screen filtration pres- 
sure, prevention by Dacron wool (Swank) 
filtration [Barrett] 947 (Au) 
Pulmonary Embolism 
comparison of caval filters in management of 
venous thromboembolism [Wingerd] 1264 
(No) 
treatment and prevention of Mobin-Uddin 
umbrella misplacement [Fee] 331 (Mr) 
Pulmonary Emphysema 
pulmonary resections in children (corres.) [Finer] 
(reply) [Williams] 221 (Fe) 
Pulmonary Veins 
surface cooling (20 °C) and circulatory arrest in 
infants undergoing cardiac surgery, results in 
total anomalous pulmonary venous connection 
[Lamberti] 822 (Jy) 
Pulse 
simplified instrument for noninvasive vascular 
assessment, results of experimental tests with 
arterial stenosis [Finley] 936 (Au) 
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not recommended for carcinoma of parathyroid 
[Jarman] 123 (Fe) 

reduction of free water clearance with cephalic 
venous hypertension [McQuarrie] 573 (My) 

Radiography 

vaginitis emphysematosa, importance of its 
radiologic recognition [Laing] 156 (Fe) 

Radioimmunoassay . 

radioimmunoassayable plasma vasopressin aS80- —— 
ciated with surgery [Haas] 597 (My) 

Radioisotope Scanning see Radionuclide Imag- 
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Radionuclide Imaging ADM ^s 
assessment of routine liver scanning in patients — — . 
with breast cancer [Wiener] 126 (Fe) (corres) |^ 
[Krutehik] (reply) [Wiener] 1110 (Se) E. 
detection of lymphaticocutaneous fistula by ~~ 79 
radionuclide lymphangiography [Stolzenberg] = 
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Receptors, Estrogen 

protein, aid in diagnosis of metastatic axillary — €: 
adenopathy [Grundfest] 1108 (Se) hou 

Rectal Neoplasms sp 

chemotherapy as adjuvant to surgery forcoloree- 
tal cancer, follow-up report [Lawrence] 164 i 
(Fe) 

radiotherapy combined with curative surgery, for 
carcinoma of sigmoid colon and rectum [Roms-... "MI 
dahl] 446 (Ap) ra 

spatial distribution of colonic carcinoma [Mor- . 
genstern] 1142 (Oc) 

Rectum he 

colorectal complications of renal allograft trans- — e 
plantation [Sawyerr] 84 (Ja) zx > 

frequency of bowel movements after colectomy — 
with ileorectal anastomosis [Ottinger] 1048 - M. 
(Se) rm 

high intramuseular anorectal abscess (Gerrard- —— 
Gough] 891 (Jy) 

left-sided colectomy with retroileal colorectal 
anastomosis [Rombeau] 1004 (Au) 

side-to-end colorectal anastomosis with monofila- | 
ment stainless steel wire [Quill] 1205 (Oc) a 

Refrigeration see also Hypothermia, induced N 

human kidney preservation by flushing with — . 
intracellular solution and cold storage [Barry] 
830 (Jy) ‘ae 

Regional Health Planning a. B 

emergeney medical services categorization and — . ee 
regionalization, accomplished fact [Baker] 1133 
(Oc) 

Regurgitation, Gastric 

intraoperative, factors influencing, prospective — — 
random study of nasogastric tube drainage ——— 
[Satiani] 721 (Je) 

Renal Artery 

ex vivo reconstruction [Stoney] 1272 (No) - 

renal artery-cholecystoduodenal fistula, late com- - 
plication of Dacron patch angioplasty for renal , 
artery stenosis [Howard] 888 (Jy) x 

ultrastructure of medial smooth muscle and ; 
myofibroblasts in human arterial dysplasia 
[Sottiurai] 1280 (No) 

Renal Artery Obstruction 

posttransplantation, prevention of, renal perfu- 
sion preservation without cannulation [Oakes] 
654 (My) 

renal artery-cholecystoduodenal fistula, late com- g. 
plication of Dacron patch angioplasty for renal 
artery stenosis [Howard] 888 (Jy) 

revascularization of ischemic kidney [Towne] 216 
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Renal Artery Stenosis see Renal Artery Obstruc- 
tion 
Renal Failure, Acute see Kidney Failure, Acute 
Renal Failure, Chronic see Kidney Failure, 
Chronic 
Renal Veins 
postsplenectomy thrombocytosis, 
with mesenteric, portal, and/or renal vein 
thrombosis in myeloproliferative disorders 
[Gordon] 713 (Je) 
right, extension in cadaver kidney transplanta- 
= tion [Barry] 300 (Mr) 
== treatment and prevention of Mobin-Uddin 
- — Umbrella misplacement [Fee] 331 (Mr) 
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—  - evaluation of criteria for discontinuing mechan- 
-— — ical ventilatory support [Millbern] 1441 (De) 

».  . Resuscitation 

— albumin, for severe hypovolemie shock, pulmo- 

— . -— mary effects of [Weaver] 387 (Ap) 

. Retroperitoneal Fibrosis 

^ abdominal aortic aneurysm and, ultrasonograph- 
. ie diagnosis and treatment [Henry] 1456 (De) 
» . Retroperitoneal Neoplasms 

qe, — atypical case of teratoma (corres.) [Davis] 1110 

mee Se 

= Retroperitoneal Space 

2 _ treatment plan for rapid assessment of patient 
— with massive blood loss and pelvie fractures 

4 [McAvoy] 986 (Au) 

.. .. Rheomacrodex see Dextran 40 

... . Rheotran see Dextran 40 


















— — first and second, severe chest trauma, morbidity 

——  — implications in 120 patients [Wilson] 846 (Jy) 

- — flail chest syndrome and pulmonary contusion 

— . [Parham] 900 (Jy) 
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= .. surgical treatment of thoracic outlet compression 

—— . Syndrome [Williams] 850 (Jy) 

2 . Risk see Probability 

. . . . Reentgenography see Radiography 
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aom - of amebic liver abscess, amebic peritonitis follow- 
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. . Salmonella infections 

= arteritis, precursor of aortic rupture and pseu- 
— — doaneurysm formation [Wilson] 1163 (Oc) 

|J Saphenous Vein 

— — allograft vein arterial bypass [Stephen] 591 
ML (My) 

anomalies encountered during varicose vein 
Vere surgery [Nabatoff] 586 (My) 

—. —-— Scanning, Radioisotope see  Radionuclide 
AR Imaging 
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— burned patients [Herndon] 133 (Fe) 

review, lessons from animal model of intra- 
abdominal sepsis [Bartlett] 853 (Jy) 


m treatment of necrotizing fasciitis caused by 
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clinical renal preservation by cryoperfusion with 
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transcatheter thromboembolectom Facute re- — onary effects of albumin resuscitation for 
nal artery occlusion [Millan] 1 shock [Weaver] 387 (Ap) 
transplant renal artery stenosis occurring in both Shingles see Herpes Zoster 
recipients from single donor [Collins] 767 (Je) Shock 


protective effects of adenosine triphosphate 
administration in burns [Zaki] 605 (My) 
severe hypovolemic, pulmonary effects of albu- 
min resuscitation for [Weaver] 387 (Ap) 
Shock, Endotoxic see Shock, Septic 
Shock, Hemorrhagic 
persisting structural abnormalities in liver, 
kidney, and muscle tissues following [George] 
289 (Mr) 
Shock, Septic 
regional intestinal, cardiac and pulmonary func- 
tion in [Haglund] 963 (Au) 
with and without acute renal failure, hemody- 
namic effects of dopamine in [Samii] 1414 
(De) 
Shock, Toxic see Shock, Septic 
Sigmoid 
volvulus in young, case. following cesarean 
section [Fuller] 316 (Mr) 
Silver Sulfadiazine see Sulfadiazine 
Sinoatrial Block see Heart Block 
Skin 
closure, improved method of 
1481 (De) 
dermal marking (corres.) [Vecchione] 222 (Fe) 
detection of lymphaticocutaneous fistula by 
radionuclide lymphangiography [Stolzenberg] 
306 (Mr) 
prevention of dermal ischemia after thermal 
injury [Robson] 621 (My) 
Skin Transplantation 
reconstruction of large chest wall defect using 
greater omentum [Jacobs] 886 (Jy) 
wound excision to fascia in burn patients 
[Levine] 403 (Ap) 
Smoke 
inhalation injury and "lethal" 
report [Monafo] 397 (Ap) 
Smoking 
dietary and serum lipids in multifactorial etiolo- 
gy of atherosclerosis [Stamler] 21 (Ja) 
Sodium see Hyponatremia 
Sodium Nitroprusside see Nitroprusside 
Sonication see Ultrasonics 
Specialties, Medical 
emergency department physician and university 
teaching hospitals [J ohnson] 678 (Je) 
Spectrometry 
mass, measurement of muscle and subcutaneous 
oxygen tension by, after sympathectomy [Per- 
ry] 176 (Fe) 
Spine 
Grimonster symposium on occasion of 50th 
anniversary of first lumbar sympatheetomy 
[Callow] 295 (Mr) 
Splanchnic Nerves 
continuing experience with palliative chemical 
splanchnicectomy [Flanigan] 509 (Ap) 
Splenectomy 
and thymie involution of increasing age [Meyer] 
972 (Au) 
deep venous thrombosis and postsplenectomy 
thrombocytosis [Coon] 429 (Ap) 
postsplenectomy thrombocytosis, 
with mesenteric, portal, and/or renal vein 
thrombosis in myeloproliferative disorders 
[Gordon] 713 (Je) 
removal of accessory spleen for idiopathic throm- 
bocytopenia purpura (corres.) [Scher] 1480 
(De) 


(corres.) [Smith] 


burns, progress 
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thromboembolie risk of postsplenectomy throm- 
bocytosis [Boxer] 808 (J y) 

Splenic Artery 

aneurysm, rupture into pancreatic duet, gastroin- 
testinal hemorrhage due to, hemosuccus pan- 
creaticus (hemoductal pancreatitis) [Bivins] 
751 (Je) 

visceral vessel erosion associated with pancreati- 
tis, case reports, review of literature [Gadaez] 
1438 (De) 
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— kow] 718 (Je). Ew 
spontaneous, in lymphoma (corres.) [DeLoach] 
1014 (Au) 
Sporotrichosis 
lymphocutaneous, all pustular nodules are not 
bacterial [Everett] 1477 ( De) 
Staphylococcal Infections 
burn unit management of toxic epidermal necrol- 
ysis [Demling] 758 (Je) 
Staphylococcus 
epidermidis, treatment of necrotizing fasciitis 
caused by [Mancusi-Ungaro] 288 (Mr) 
Sterilization 
autoclave, narrowed lumen of Javid shunt due to 
(corres.) [Malone] 660 (My) 
Sternum 
pectus excavatum repair using autologous peri- 
chondrium for support of [Fonkalsrud] 1433 
(De) 
Stimulation, Electric see Electric Stimulation 
Stomach 
aortogastric fistula, unusual complication of 
thoracic portion of (corres.) [Deutsch] 537 
(Ap) 
benign gastrocolic fistula healing with conserva- 
tive management [Strang] 112:651 (My), 
correction 113:60 (Ja) 
complete obstruction of gastric antrum in chil- 
dren following acid ingestion [Cochran] 308 
(Mr) 
construction of pancreaticocystogastrostomy us- 
ing automatic stapling device [Gunn] 298 
(Mr) 
effect of vagal stimulation on concentration of 
gastrin in serum and antral mucosa in dogs 
[Watayou] 87 (Ja) 
internal hernia with 
[Boras] 756 (Je) 
intestinal obstruction due to phytobezoars, 2 
patients with hypothyroidism and previous 
gastric surgery [Mangold] 1001 (Au) 
new method of gastric drainage following truncal 
vagotomy (corres.) [Longrigg] 905 (Jy) 
reperitonealization and invagination of lesser 
curvature of, following proximal gastric vagot- 
omy [Croft] 206 (Fe) 
Stomach Neoplasms 
use of tolonium chloride in diagnosis of malig- 
nant ulcers [Giler] 136 (Fe) 
villous tumors of stomach and small bowel [Free- 
ny] 255 (Mr) 
Stomach Rupture 
silent perforations of stomach and duodenum by 
needles [Hashmonai] 1406 (De) 
Stomach Ulcer 
benign gastrocolic fistula healing with conserva- 
tive management [Strang] 112:651 (My), 
correction 113:60 (Ja) 
benign, in patient with betaxole-fast achlorhy- 
dria [Llanos] 202 (Fe) 
cimetidine, carbenoxolone sodium, and antacids 
for prevention of experimental stress ulcers 
[Strauss] 858 (Jy) 
malignant, use of tolonium chloride in diagnosis 
of [Giler] 136 (Fe) | 
surgieal management of acute upper gastrointes- 
tinal bleeding, value of early diagnosis and 
prompt surgical intervention [Kim] 1444 (De) 
Stress 
experimental ulcers, cimetidine, carbenoxolone 
sodium, and antacids for prevention of 
[Strauss] 858 (Jy) 
poststress Doppler ankle pressures, comparison 
of treadmill exercise with 2 other methods of 
induced hyperemia [Baker] 1171 (Oc) 
Stroke see Cerebrovascular Disorders 
Stroke Volume see Cardiac Output 
Subclavian Artery 
complex cerebral revascularization [Collins] 706 
(Je) 
Subclavian Vein ; 
indications, management, and complications of 
percutaneous subclavian catheters, audit 
[Herbst] 1421 (De) 


gastric outlet obstruction 


Subject Index 


Su neous Em 
Sulfadiazine e 
pounds of zinc and silver, in vitro activity of 
(corres.) [Nagesha] 906 (Jy) 
silver, and cerium nitrate, "lethal" burns, 
progress report [Monafo] 397 (Ap) 
Suppuration 
all pustular nodules are not bacterial [Everett] 
1477 (De) 
Surgeons 
in US, practice characteristies [Bloom] 188 (Fe) 
Surgery see also Postoperative Complications 
by precept and example [Boyden] 359 (Ap) 
captain or engineer [Eiseman] 917 (Au) 
dermal marking (corres.) [Vecchione] 222 (Fe) 
free beer tomorrow, assessing need for prompt 
surgery [Berk] 918 (Au) 
improved method of skin closure (corres.) [Smith] 
1481 (De) 
new needle holder to facilitate eversion of skin 
edges (corres.) [Noe] 221 (Fe) 
radioimmunoassayable plasma vasopressin asso- 
ciated with [Haas] 597 (My) 
technique for eomposite photography of surgical 
specimens (corres.) [Hussain] 779 (Je) 
use of systemic antibioties for prophylaxis in 
(corres.) [Mason] 221 (Fe) 
what to do when physicians disagree, second look 
at second opinion [Moore] 1397 (De) 
Surgical Diathermy see Electrocoagulation 
- Surgical Staplers 
construction of pancreaticocystogastrostomy us- 
ing automatic stapling device [Gunn] 298 
(Mr) 
low anterior resection of colon and anastomosis 
with staples [Lepreau] 1479 (De) 
Surgical Wound Dehiscence 
acidification of rat colon with laetulose, its 
effects on healing of colonic anastomoses [Cha- 
roenkul] 618 (My) 
principles of abdominal wound closure [3anders] 
I. animal studies, 112:1184, II. prevention of 
wound dehiscence, 112:1188 (Oc), cerrection 
113:83 (Ja) 
e of synthetie absorbable sutures for abdomi- 
nal and chest wound closure, 650 corsecutive 
cases [Murray] 477 (Ap) 
rgical Wound Infection 
cacy of preoperative antibiotie therapy in 
orres.) [Slade] (reply) [Morris] 1015 (Au) 
of synthetic absorbable sutures for abdomi- 
| and chest wound closure, 650 consecutive 
es [Murray] 477 (Ap) 
es 
ved method of skin closure (corres.) [Smith] 
1 (De) 
eedle holder to facilitate eversion of skin 
8 (corres.) [Noe] 221 (Fe) 
les of abdominal wound closure [Sanders] 
mal studies, 112:1184, II. prevention of 
dehiscence, 112:1188 (Oc), cerrection 
(Ja) 
d colorectal anastomosis with monofila- 
tainless steel wire [Quill] 1205 (Oc) 
absorbable, use for abdominal and 
wound closure, 650 consecutive cases 
;] 477 (Ap) 
see Hyperhidrosis : 
e see Methylene Blue 
tomy 
r, Grimonster symposium on occasion 
nniversary of [Callow] 295 (Mr) 
d subcutaneous oxygen tension, mea- 
nts by mass spectrometry after [Perry] 















































endoscopie, in palmar and axillary 
idrosis [Kux] 264 (Mr) 
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arking (corres.) [Vecchione] 222 (Fe) 
Polytetrafluoroethylene 


Tumor 


. case of retroperitoneal teratoma 
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nonspecific peritesticular fibrosis manifested as 
testicular enlargement [Honoré] 814 (Jy) 

TFE see Polytetrafluoroethylene 

Thoracic Injuries 

flail chest syndrome and pulmonary contusion 
[Parham] 900 (Jy) 

severe chest trauma, morbidity implication of 
first and second rib fracture in 120 patients 
[Wilson] 846 (Jy) 

Thoracic Neoplasms 

reconstruction of large chest wall defect using 
greater omentum [Jacobs] 886 (Jy) 

Thorax 

early decortication after thoracic trauma [Col- 
lins] 440 (Ap) 

flail chest syndrome and pulmonary contusion 
[Parham] 900 (J y) 

pectus excavatum repair using autologous peri- 
chondrium for sternal support [Fonkalsrud] 
1433 (De) 

reconstruction of large chest wall defect using 
greater omentum [Jacobs] 886 (Jy) 

surgical treatment of thoracic outlet compression 
syndrome [Williams] 850 (Jy) 

use of synthetic absorbable sutures for abdomi- 
nal and chest wound closure, 650 consecutive 
cases [Murray] 477 (Ap) 

Thrombocytes see Blood Platelets 

Thrombocytosis 

postsplenectomy, association with mesenteric, 
portal, and/or renal vein thrombosis in myelo- 
proliferative disorders [Gordon] 713 (Je) 

postsplenectomy, deep venous thrombosis and 
[Coon] 429 (Ap) 

postsplenectomy, thromboembolic risk of [Boxer] 
808 (Jy) 

Thromboembolism 

risk of postsplenectomy thrombocytosis [Boxer] 
808 (Jy) 

transcatheter thromboembolectomy of acute re- 
nal artery occlusion [Millan] 1086 (Se) 

venous, comparison of caval filters in manage- 
ment of [Wingerd] 1264 (No) 

Thrombopenia 

hemolytic-uremic syndrome confused with acute 
appendicitis [Edmonson] 754 (Je) 

Thrombophlebitis 

comparison of caval filters in management of 
venous thromboembolism [Wingerd] 1264 
(No) 

deep venous thrombosis and postsplenectomy 
thrombocytosis [Coon] 429 (Ap) 

iliofemoral, renal allograft rupture with [Gold- 
man] 204 (Fe) 

management of septic thrombosis of inferior 
vena cava caused by Candida [Jarrett] 637 
(My) 

postsplenectomy thrombocytosis, association 
with mesenteric, portal, and/or renal vein 
thrombosis in myeloproliferative disorders 
[Gordon] 713 (Je) 

Thrombosis 

arteriovenous fistulas for long-term dialysis, 
factors that influence fistula survival [Rohr] 
153 (Fe) 

removal of thrombotic plug from occluded limb of 
aortofemoral graft [Ernst] 301 (Mr) 

venous access using bovine carotid heterograft, 
techniques, results, and complications in 75 
patients [Hertzer] 696 (Je) 

Thrombosis, Venous see Thrombophlebitis 

Thymus-Dependent Lymphocytes see T-Lym- 
phocytes 

Thymus Gland 

splenectomy and thymic involution of increasing 
age [Meyer] 972 (Au) 

Thyrocalcitonin see Calcitonin 

Thyroid Neoplasms 

carcinoma coexistent with parathyroid adeno- 
mas, can radiation be blamed? [LiVolsi] 285 
(Mr) 

diagnosis of occult familial medullary carcinoma 
using pentagastrin [Starling] 241 (Mr) 
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‘downhill’ esophageal varices, rare cause of upper 


gastrointestinal bleeding [Johnson] 1463 (De) 

management of occult medullary thyroid carcino- 
ma, evidenced only by serum calcitonin level 
elevations after apparently adequate neck 
operations [Block] 368 (Ap) 

radiation-related carcinoma [Cerletty] 1072 (Se) 

Tissue Banks 

significance of microbial contamination of stored 
cadaver kidneys [Anderson] 269 (Mr) 

Tissue Preservation 

human kidney preservation by flushing with 
intracellular solution and cold storage [Barry] 
830 (Jy) 

renal, by eryoperfusion with albumin perfusate 
[Burleson] 688 (Je) 

renal perfusion preservation without cannula- 
tion, prevention of posttransplantation renal 
artery stenosis [Oakes] 654 (My) 

Tolonium Chloride 

use in diagnosis of malignant gastric ulcers 
[Giler] 136 (Fe) 

Tomography, Computerized Axial 

determinants of atherosclerosis progression and 
regression [Brooks] 75 (Ja), correction, 453 
(Ap) 

Trachea see also Intubation, Intratracheal 

tracheoesophageal fistula caused by cuffed 
tracheal tube, successful treatment by tracheal 
resection and primary repair with 4-year 
follow-up [Geha] 338 (Mr) 

Tracheoesophageal Fistula 

caused by cuffed tracheal tube, successful treat- 
ment by tracheal resection and primary repair 
with 4-year follow-up [Geha] 338 (Mr) 

Tracheostomy see Tracheotomy 

Tracheotomy 

improved custom made tracheostomy tube (cor- 
res.) [Eibling] 1480 (De) 

tracheoesophageal fistula caused by cuffed 
tracheal tube, successful treatment by tracheal 
resection and primary repair with 4-year 
follow-up [Geha] 338 (Mr) 

Transplantation see also Tissue Preservation 

Listeria infection in transplant patients, 5 cases, 
literature review [Ascher] 90 (Ja) 

proximal hepatic duct reconstruction, repair 
using sutureless mucosal graft hepaticojeju- 
nostomy [Daugherty] 490 (Ap) 

Transplantation Immunology see also Immuno- 
suppression 

immunological enhancement of rat small intesti- 
nal allografts [Telford] 615 (My) 

Trauma see Wounds and Injuries 

Tyrosine 

abnormalities of kinetics of phenylalanine and, 
significance in septic and nonseptic burned 
patients [Herndon] 133 (Fe) 


Ultrafiltration see Micropore Filters 

Ultrasonics 

abdominal aortic aneurysm and retroperitoneal 
fibrosis, ultrasonographic diagnosis and treat- 
ment [Henry] 1456 (De) 

acute acalculous cholecystitis, ultrasonic appear- 
ance [Chen] 1461 (De) 

chronic upper extremity arterial insufficiency, 
etiology, manifestations, and operative man- 
agement [Gross] 419 (Ap) 

determinants of atherosclerosis progression and 
regression [Brooks] 75 (Ja), correction, 453 
(Ap) 

Doppler ankle systolic blood pressure, prognostic 
value in vein bypass grafts of lower extremity 
[Corson] 932 (Au) 

Doppler cerebrovascular examination, oculople- 
thysmography, and ocular pneumoplethysmo- 
graphy in detection of carotid disease |McDon- 
ald] 1341 (No) 

evaluation of ventral hernias disguised as intra- 
abdominal neoplasms [Thomas] 589 (My) 

in diagnosis of acute and chronic biliary tract 
disease, evaluation of [Thal] 500 (Ap) 
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Ultrasonics—Continued 

poststress Doppler ankle pressures, comparison 
of treadmill exercise with 2 other methods of 
induced hyperemia [Baker] 1171 (Oc) 

rational management of asymptomatie carotid 
bruit [Brewster] 927 (Au) 

ultrasound and false normal oral cholecystogram 
[deGraaff] 877 (J y) 

US Veterans Administration 

Association of Veterans Administration Sur- 
geons [Read] 557 (My) 

Urethane see Polyurethanes 

Urography 

intermittent hydronephrosis, cause of abdominal 
pain [Dunn] 329 (Mr) 


Vaginitis 

emphysematosa, importance of its 
recognition [Laing] 156 (Fe) 

Vagotomy 

proximal gastric, reperitonealization and invagi- 
nation of lesser curvature of stomach following 
[Croft] 206 (Fe) 

serum pepsinogen I, serum gastrin, and gastric 
acid output in postoperative recurrent peptic 


radiologic 


M a. ^uleer [Stabile] 1136 (Oc) 


truncal, new method of gastrie drainage follow- 
ing (corres.) [Longrigg] 905 (Jy) 

Vagus Nerve 

effect of vagal stimulation on concentration of 
gastrin in serum and antral mucosa in dogs 
[Watayou] 87 (Ja) 

Varco, Richard L. 

Lipid-Atherosclerosis Symposium, overview and 
dedication [Buehwald] 18; papers, 21-83 (Ja) 

Varicose Veins 

anomalies encountered during surgery for [Na- 
batoff] 586 (My) 

Vascular Diseases 

reactive hyperemia vs treadmill exercise testing 
in arterial disease [Hummel] 95 (Ja) 

Vascular Surgery 

allograft vein arterial bypass [Stephen] 591 
(My) 

arterial grafts, past, 
[Edwards] 1225 (No) 

arteriosclerotic aneurysm of hand [Malt] 762 
(Je) 

chronic upper extremity arterial insufficiency, 
etiology, manifestations, and operative man- 
agement [Gross] 419 (Ap) 

complex cerebral revascularization [Collins] 706 
(Je) 

diagnosis of peripheral occlusive disease, compar- 
ison of clinical evaluation and noninvasive 
laboratory [Baker] 1308 (No) 

Doppler ankle systolic blood pressure, prognostic 
value in vein bypass grafts of lower extremity 
[Corson] 932 (Au) 

effect of arterial reconstruction on limb salvage, 
10-year appraisal [Maini] 1297 (No) 

. €X vivo renal artery reconstruction [Stoney] 1272 
(No) 

femoropopliteal vein bypass, problem proximal 
anastomosis (corres.) [Samson] 779 (Je) 

hemodynamic and angiographie guidelines in 
selection of patients for femorofemoral bypass 
[Flanigan] 1257 (No) 

improved treatment of popliteal arterial injuries, 
using anticoagulation and extra-anatomic re- 
construction [Daugherty] 1317 (N 0) 

isolated aneurysms of iliac artery [Lowry] 1289 
(No) 


present, and future 
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Vascular Surgery—Continued — 

limb salvage by inverted Y vein grafts to below- 
knee arteries [Piccone] 951 (Au) 

long-term results of operative therapy for 
aortoiliac disease [Mulcare] 601 (My) 

patency of biologic and prosthetic inferior vena 
cava grafts with distal limb fistula [Wilson] 
1174 (Oc) 

popliteal artery aneurysms [Chitwood] 1078 (Se) 

preservation of erectile function after aortoiliac 
reconstruction [DePalma] 958 (Au) 

revascularization of ischemic kidney [Towne] 216 
(Fe) 

staged aortofemoropopliteal 
[Collins] 149 (Fe) 

validity of normal arteriography in penetrating 
trauma [Snyder] 424 (Ap) 

venous access using bovine carotid heterograft, 
techniques, results, and complications in 75 
patients [Hertzer] 696 (Je) 

Vasopressin 

esophagogastric variceal hemorrhage, treatment 
by percutaneous transhepatic coronary vein 
occlusion [Widrich] 1331 (No) 

nitroprusside prevents adverse hemodynamic 
effects of [Gelman] 1465 (De) 

radioimmunoassayable plasma, associated with 
surgery [Haas] 597 (My) 

reduction of free water clearance with cephalic 
venous hypertension [McQuarrie] 573 (My) 

Vater’s Ampulla 

benign polypoid adenoma of ampulla of Vater, 
treatment by double sphincteroplasty [Archie] 
180 (Fe) 

inframesocolie transduodenal approach to distal 
biliary-pancreatic ductal system [Villalba] 496 
(Ap) 

Vegetables 

intestinal obstruction due to phytobezoars, 2 
patients with hypothyroidism and previous 
gastric surgery [Mangold] 1001 (Au) 

Veins 

Doppler ankle systolic blood pressure, prognostic 
value in vein bypass grafts of lower extremity 
[Corson] 932 (Au) 

limb salvage by inverted Y vein grafts to below- 
knee arteries [Piccone] 951 (Au) 

venous access using bovine carotid heterograft, 
techniques, results, and complications in 75 
patients [Hertzer] 696 (Je) 

Vena Cava, Inferior 

comparison of caval filters in management of 
venous thromboembolism [ Wingerd] 1264 
(No) 

management of septic thrombosis of, caused by 
Candida [Jarrett] 637 (My) 

patency of biologic and prosthetic grafts with 
distal limb fistula [Wilson] 1174 (Oc) 

right renal vein extension in cadaver kidney 
transplantation [Barry] 300 (Mr) 

traumatic injuries of [Graham] 413 (Ap) 

Vena Cava, Superior 

obstruction, ‘downhill’ esophageal varices, rare 
cause of upper gastrointestinal bleeding [John- 
son] 1463 (De) 

Venae Cavae see also Portacaval Anastomosis 

treatment and prevention of Mobin-Uddin 
umbrella misplacement [Fee] 331 (Mr) 

Venous Pressure 

intraoperative localization of intestinal arterio- 
venous malformation [Evans] 410 (Ap) 

Venous Pressure, Central see Central Venous 
Pressure 

Venous Thrombosis see Thrombophlebitis 

Ventral Hernia 

disguised as intra-abdominal neoplasms, ultra- 


an 


revascularization 
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Ventral Hernia—Continued 
sonic evaluation of [Thomas] 589 (My) 

Vertebral Artery 

results of carotid endarterectomy for vertebroba- 
silar insufficiency [Rosenthal] 1361 (No) 

Veterans Administration see US Veterans 
Administration 

Volvulus see Intestinal Obstruction 


Ww 


Warren’s Shunt 

role of portal venous blood supply from pancreas 
in maintaining hepatic functional reserve, 
appraisal of [Yamaoka] 981 (Au) 

Water 

tap, hyponatremia associated with debridement 
using (corres. ) [Rosansky] 1211 (Oc) 

Water-Electrolyte Balance see also Osmolar 
Concentration 

salt and water balance before and after peritone- 
ojugular and portacaval shunts [Capone] 646 
(My), correction, 832 (Jy) 

Western Surgical Association 

85th Annual Meeting, Las Vegas, Nov 13-16, 
1977, papers read, 359-525 (Ap) 

Wirsung's Duct see Pancreatic Ducts 

Wound Healing 

wound contraction and fibrocontractive disorders 
[Ariyan] 1034 (Se) 

Wounds and Injuries see also Debridement 

early decortication after thoracic trauma [Col- 
lins] 440 (Ap) 

emergency medical services categorization and 
regionalization, accom plished faet [Baker] 1133 
(Oc) 

improved treatment of popliteal arterial injuries, 
using anticoagulation and extra-anatomic re- 
construction [Daugherty] 1317 (No) 

injury to portal vein, hazard during common bile 
duct exploration [Tchirkow] 745 (Je) 

management of major arteriovenous fistulas by 
arteriographic techniques [Ricketts] 1153 (Oc) 

method for rapid identification of distal arterial 
tree in massive soft-tissue injury (corres.) 
[Shah] 1015 (Au) 

right-sided diaphragmatic injury, rarity or over 
looked diagnosis? [Jarrett] 737 (Je) 

traumatic injuries of inferior vena cava [G 
ham] 413 (Ap) 

validity of normal arteriography in penetrat 
trauma [Snyder] 424 (Ap) 

Wounds, Gunshot 

liver necrosis following hepatic artery tran 
tion due to trauma [Lucas] 1107 (Se) 

transcolonie, missile tract infections af ter [1 
727 (Je) 

traumatic injuries of inferior vena cava 
ham] 413 (Ap) 

Wounds, Nonpenetrating 

intrahepatic bile duct rupture followin 
abdominal trauma [Charters] 873 (Jy) 











X 


X-Ray, Diagnostic see Radiography 


Z 


Zinc 

in vitro activity of sulfadiazine comp 
silver and (corres.) [Nagesha] 906 (Jy. 

Zona see Herpes Zoster 

Zoster see Herpes Zoster 


Subject 


$pend just 30 
minutes a week 
with American 
Medical News 





With a heavy patient load and the paperwork 
and the scientific reading you have to do, 
you don't have the time to sift through a lot 
of different publications to find out what's 
happening in the practice of medicine. 


One publication gives you all the news you 
need to know: American Medical News! It's 
designed and edited for the busy 
practitioner. Every week American Medical 
News wraps up all the news in medicine 

in a package that is fast paced, easy 

to read, accurate, and thought provoking. 


American Medical News is must reading 
because you need to keep up-to-date on 
those developments that could affect the 
way you practice medicine. And no other 
publication can match it for timely, 
comprehensive coverage of the news. 


Give American Medical News just 30 
minutes a week; it will give you all the news 
you need to know on what's happening in 
the practice of medicine. 
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